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THE 'INDIAN INDUSTRIAL COMMISSION. 

ITS REPORT SUMMARISED. 

The Report of the Industrial Commission, wbich has been sitting for the 
last two years under the Chairmanship 1)f Sir Thomas IIolland, K.C.S.I., has 
been issued and copies can be obtained in a convenient octavo form at the 
price of one rupen. Before summarising the Report it is important to note 
that the constructive proposals depend on the acceptance of two principles :
(1) that infuture Government must play an active part in the industrial 
development uf the country, with the aim of making India more self-contained 
in respect of men and material, and (2) that it is impossibie for Governmeut to 
undertake that part, unless prov!ded with adequate administrative equipment 
and forearmed with ;reliable' scientific and techuical advice. 

With these principles in mind, it will be convenient first to glance at the' 
administrative machinery which the Commission proposes and then to examine 
the work which it is intended to do. The administrative proposals include the 
creation of imperial and provincial- departments' of Irlltstries and. of an 
Imperial Industrial Service. ,The imperial department lVould be in charge ot 
a member of the Viceroy's Executive Council, assisted by a Board of three' 
members entitled the Indian Industries Board, and be l'esponsible for the 
industrial policy of Government and the inauguration and carrying out of a 
uniform programme of industrial development throughout the count.ry. 'fhe 
actual administrative work would be almost entirely decentralised and would 
devolve on Local Governments. The performance of these duties would 
necessitate the employment of a large staff of omcers whose qualifications would 
primarny depend upon a knowledge of mechanical engineering; and the forma- . 
tion ·of an Imperial Industrial Service is suggested in order to safeguard 
Government against the dangers and difficult~es of casual recruiting. This 
service would consist mainly of mechanical engineers and engineering techno
logists, the majority of whom would be employed under the Local Govern
ments. The headquarters of the Department and ot the Board should be with 
the Government of India. • 

The provincial departments would be administered by Direc;:tors of 
Industries, assisted by specialists and technical advisers who would usually bE7 
seconded from imperial services for work undllr the Local Government. A 
provincial Director would thus be able to develope the industries of his 
province with the help. of competent engineers and scientists. He would bee 
advised by a provincial Board of Industries, composed mainly of DlHl-ufficials). 
and he should hold the post of a Secretary to Government to secure expeditious. 
and effective despatch of work.' . 

It now remains to consider the work which this organisation is to carry 
out and the conditions of India which render essential a policy of active 
intervention on the part of Government in the industrial affairs of the country. 
The first cbapters of the Report deal with India as an industrial country., her' 
present position and h~r potentialities. They show ~ow little th.e march. of 
modern industry has affected the great bulk of the IudIan populatIon, whICh 
remains engrossed in agriculture, winning a bare subsistence from the soil by 
antiquated methods of cultivation. S.uch changes as ba;e bee~ wro\lgb~ in 
rural areas are tbe effects of economIC rather than of mdustrlal evolutIOn. 
In certain centres the progress of western industrial methods is discernible; 
and a number of tbe.e are described in order to present a picture of the 
conditions under which industries are carried on, attention being drawn t(} 
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the shortage and to the general inefficiency of Indian labour and to the hick 
of an indigenous supervising agency. Proposals are made for the better 
exploitation of the forests and fisheries. In discussing 1)e industrial 
deficiencies of India, the Report shows how unequal the devel~pment of our 
industrial system has been. Money has been invested' in commerce rather 
than industries, and only those industries have been taken up which appeared 
to offer safe and easy profits. Previous to the war, too ready reliance was 
placed on imports from overseas, and this habit was fostered by the Govern
ment practice of purchasing stores in England. India produces nearly all 
the raw materials necessary for the requirements of a modern community; 
but is unable to manufacture many of the articles and materials essential alike 
in t.imes of peace and war. ]<'or inst,ance, her great textile, industries are 
dependent upon supplies of imported macliinery and would have to shut down 
if command of the seas were lost. It is vital, therefore, for Government to 
ensure the establishment in India of those industries whose absence exposes 
m to grave danger in event of war. The Report advocates the introduction 
of modern methods of agriculture, and in particular of labour-saving 
machinery. Greater efficiency in cultivation, and in' preparing produce for 
the market would follow, .labour now wastefully employed would be set free 
for industries, and the establishment of shops for the manufacture and repair 
of machinery would leacl to the growth of a huge engineering industry. After 
examining the resttrces for generating power, the Report says the coal of 
India is generally of a poor qu~lity and the -radius within which it. can be 
economically used is accordingly limited. Moreover, the extension of metal
lurgical industries already \ started involves a severe attack on our visible 
supplies of coking coal. The Commission recommends a special' survey 04' the 
coal position: in India. The oil fields of Burma are being rapidly drained and 
no others of equal value have been proved. Wind power is too intermittent 
for industrial use, Attention should be directed to 'more economical methods 
of using wood fuel, and new materials for industriaJ alcohol should be 
investigated. The harnessing of water power appears, however, to' afford a 
more reliable source of energy, especially with a view to the development of 
therm0celectric industries; and Government is urgently enjoined to undertake 
'!l hydrographic survey in order to determine the places which offer possibilities 
for the escablishment of hydro-electric installations. 

• The next chapters deal with "The Indian in Industries." They discuss 
measures designed to improve the efficiency of the Indian artisan· and to 
encourage the educated Indian to take part in industrial enterprise. It is 
shown that the relative lowness of. wages paid to Indian labour is counter
balanced by the comparative inefficiency of the individual Indian workman. 
The Commission assigns three causes for this inefficiency, viz., the absence of 
education, the prevailing low standard. of comfort and the effects of preventible 
disen.se. The Commission expresses itseJt in favour of universal primary 
education, but eonsid~rs that it would be unfair and unjust to impose upon 
employers this duly, which devolves rather upon· the State and local 
authorities. But education of a technical kind is also required, and the 
method of instruction to be followed will vary for workers in organis~d and for • 
workers in cottage industries, the latter of whom, it may be remarked, consider
ably exceed the former in numbers. For cottage industries the Commission 
proposes an efficient system of education in industrial schools adlllinistered by 
head masters with practical knowledge of the industries taught, and controlled 
by the Departments of Industries. 'The extension of 'marketing facilities must 
go hand in hand with the teacbing of improved processes. In the case of 
organised industries..mechanical engineerin~ is taken as a typical instance, and 
the proposals include the establishment of a system of organised apprentice
ship for a period of four or five years, 'With practical training in the workshOps 
and theoretical instruction in attached .,tea,cbing institutions. 
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The Commission places better housing in the forefron.t of its recommenda
iions to raise the standard of comfort of tbe Indian artisan. Subject to certain 
safeguards, Government should use its powers under the Land Acquisition Act 
to acquire sites for industrial dwellings, and land so acquired should be leased 
to employers on easy terms. Special remedi es are proposed in thc case of 
Bombay, where the problems of congestion are unique. General measures of 
welfare work among factory employes are also suggested, and special attention 

_ should be paid to the improvement of public health. The elimination of such 
·diseases as hookworm and malaria, wbich are prevalent almost everywhere in 
India, would add enormously to the productive capacity of the Inclian labourer. 

The general aversion from industrial pursuits of the educated Indian is 
-ascribed to hereditary predispositibn accentuated by an unpractical system of 
-education. A complete revolution in the existing methods of training is 
proposed. For manijJulati ve industries, such as mechanical engin·eering, ah 
apprenticeship system, similar to that suggested for artisans should be adopted. 
"The youth who aspires to become a foreman or an engineer, must learn to take 
{)ff his coat at the start and should serve a term of apprenticeship in the 
workshops, supplemented by courses of theoretical instruction. At the 
conclusion of this period of training he may be allowed to specialise in 
particillar subjects. For non-manipulative or operative industries, on the 
-other hand, the teaching institution should be the main training ground, though 
practical experience is also necessary. Special proposals are made for 
-commercial and mining education; and the future establishment of two 
imperial colleges is adumbrated, one for the highest grade of engineering and 
the other for metallurgy. To ensure the maintenance 'of close relations 
between tbe training institut.ions and the world of industry, the general control 

·{)f technical education should be transferred to the Department of Inclnstries. 

The remaining chapters of the Report deal more specifically with Govern
ment intervention in industries. Government clung long to the tradition of 
j,ais,sez faire in industrial matters; but wheu in recent years it attempted to play 
a more active part in industrial development, its efforts were rendered futile by 
the absence of scientific and technical advice to assist it in estimating the value 
<>f industrial propositions and by the lack of any suitable agency to carry out 
-approved proposals. To remedy thc first of these defects, a reorganisation of 
the existing ~ciimtific services is advocated, in such a way as to unite in 
imperial services, cla~ified according to science subjects, all the scattered 
workers now engaged in the provinces on isolated tasks. Rules are suggested 
to govern the relations between the members of thl'-se services and private 
industrialists ~eeking advice, The situation of research institutes and the condi
tions and terms of employment of these services are questions for the decision 
of which the Commission considers that the appointment of a special committee 
is necessary. • 

The administrative machinery with which Government niust be equipped 
and some of the functions which that machir:ery will enable it to perform have 
.already been described; but there are many other directions in which the 
,development of industries c.-an be stimulated. Useful and up-to-date informa
tion on commercial and industrial matters is essential both for Government 
and for private merchants and industrialists. A scheme is propounded for 
.collecting such information and for making it available to the public through 
.officers of the Department of Industries. The purchase of Government stDres 
in the past has been conducted in such a way as to handicap Indian manufac
turers in competing for orders and to retard industrial development in India. 
The Commission proposeR that the Department of Industries should be in charge 
-of. this work and that orders should not be placed with the Stores Department 
.{)f the India Office until the mannfacturing capabilities of India have first been 
.exhausted. A chapter is concerned with the law of land acquisition and 



enunciates principles in accordance with which Government- might compul
sorily acquire sites for industrial undertakings; in another, the various 
methods by which Government might render direct technical aid to industries 
are explained. The Commission considers that ordinarily Governm!lnt itself 
should undertake manufacturillg operations only for the production of lethal 
munitions. Tbe administration of the Boiler Acts, the Mining Rules and the 
EI~ctricity Act, the employment of jaillahour,'the prevention of adulteratiou, 
patents, and the registration of business names, of trade marks and of partnel'- . 
ships, are matters which are specifically dealt with. In tlle opinion of the 
~ommission tbe compulsory registration of partnerships is practicable, and, 
tbe question should be examined by Government with a view to legislation, 

Industrial co-operatiorr is discussed with ref&rence to small and cottage 
industrie;; and the vexed question of the effects of ~ailway rates on industries 
is considered. The Commission tbinks tbat reduced rates to and from ports have 
been prejudicial to industrial development amd that the position requires careful 
examination with a view to the removal of existing anomalies., In particular
it should be possible to increase-the rates on raw produce for 'export and~on 
imports other than machinery and stores for industrial use. The addition 
of a commercial member to the Railway Board and the better representation 
of co~mercial and industrial interests at the'Railway Conference Ivmild help' 
to secure a more equable system oE rating. The improvement of waterways 
and the formation of a Waterways Trust at Calcutta are also. proposed. 

'fhe Commission lays emphasis on the disorganisation of Indian capital 
and its shyness in coming forward for industrial development. There is no' 
lack of money in the country, yet the industrialist cannot obtain the use of it 
except on terms so exorbitant as to devour a large part of his profits. There is, 
a crying. necessity for the extension of banking facilities in the mofussil. The 
Commission is disposed to favour the establishment of an industrial bank or
banks; but it considers that the appointment of an expert committee is' 
necessary to deal with this subject and asks Government to take action at an 
early date. As an 'interim' measure, a scheme is propounded for the provision 
of current finance to middle-class industrialists, by which the banks would open 
cash credits in favour of applicants approved by the Department of Industries 
on the guarantee of Government_ Various other methods of financial 
assistance by Government are suggested, in particular the pro'vis·ion of plant 
for small and cottage industries on the hire· purchase system. 

To sum up. the Commission finds that India is a ·couI\try rich in raw 
materials and in indnstrial possibilities, but poor in manufacturing accomplish
ment. The deficiencies in her industrial system' are such as to retder her liable
to foreign penetration in time of peace and to serious dangers in time of ';ar. 
Her labour is inefficient, but for this reason capable of vast improvement. She 
relies almost entirely on foreign sources for foremen "and supervisors; and her
intelligent8ia have yet to develope a right tradition of industrialism. Her 
stores of money lie inert and idle. The necessity of securing the economic
safety of the country and the inability of the people to secure it without thp,
co-operation and st.imulation of Government impose, therefore, on Government 
a policy of energetic intervention in industrial affairs; and to discharge the
mnl(jfarious activities whicli this policy de,mauds, Government must be
provided with a suitable industrial equipment in the form of imperial Hnd 
provincial departments of Indugtries. 

. The rec~rring cost ~f the propos~ls is estima.ted at Rs. 86 lakhs; they
mvolve a capItal expendIture of Rs. 100 lakhs, mamly on educational institu. 
tions, and a further capital outlay of Rs. 66 lakhs is anticipated for future 
developments. lhe Commission considers that this expenditure may be worked, 
up to at the end of a period of 7 years. . 

SGPI-IB8-S. I. I. C,-lC·lI1-lS 11,000 
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INTRODUCTORY. 

The Indian Industrial Commission was appointed by the Government of Appointm.ent. 
India. by order, conveyed in Resolution No. 3403 (Industries), dated the 19th an~ constitution 
May 1916, in the Department of Oommerce and Industry, the full text of g~':!ission. 
which is reproduced as Appendix A-I. rfhe Commission was "instructed to 
"examine and report upon the possibilities of further industrial development 
"in Iudia and to submit its l'ecom.mendations with special reference to the 
"following questions :-

"(a) whether new openings for the profitable employment of Indian 
" capital in commerce and industry can be indicated; 

"("6) whether and, if so, in what manner, Government can usefully give 
" direct encouragement to industrial development-

"(i) by rendering techuical advice more freely available; 
"(ii) by the demoustration Qf the practical possibility on a 

" commercial scale of particular industries; 
"(iii) by affording, directly or indirectly, financial assistance 

"to industrial enterprises; or 
"(iv) by any other means which are not incompatible with the 

" existing fiscal policy of the Government of India." 

In addition to the exclusion of the tariff question from the scope of the 
Commission's enquirios, it was also stated to be unnecessary for it to undertake 
the examination of those aspects of technical and industrial education which 
had recently been dealt with by the Atkinson-Dawson Committee, appointed 
in 1912 to enquire into the meanR of bringing technical institutions into 
closer touch with employers of labour in India, and by the Morison Committee 
which reported to the Secretary of State in 1913 on the system of State 
technical scholarships established by the Government of India in 1904. 

The Commission was' composed of the following 1\IIe11).bers:-

(1) Sir T. H. Holland, K.C.I.E., D.Sc., F.R.S., President of the Institution 
of Mining Engineers. (President.) 

(2) Mr. Alfred Chatterton, C.I E., B.Sc., F.C.G.I., A.M.LO.E., 
M.LM.E., Director of Industries and Oommerce in Mysore. 

(3) The Hon'ble Sir Fazulbhoy Currimbhoy Ebmhim, Kt., Messrs. 
Ourrimbhoy Ebrahim and Company, Bombay. 

(4) Mr. Edward Hopkinson, M.A., D.Sc., M.I.C.E., M.LM.E" M.LE.E., 
Managing Director, Messrs. Mather and Platt, Ltd., Manchester, 
and Vice-Chairman, Ohloride Electric Storage, Ltd. 

(5) The Hon'ble Mr. C. E. Low, C.LE., I.C.S., Secretary to the Govern
ment of India, Department of Commerce and Industry. 

(6) The Hon'ble Pandit Madan Mohan Malaviya, B.A., LL.B., of 
Allahabad. 

(7) The Hon'ble Sir Rajendra Nath Mookerjee, K.C.I.E., Messrs. 
Martin and Company, Calcutta. 

t8) The Right Hon'ble Sir Horace Curzon Plunkett, P.C., D.C.L., 
LL.D., F.R.S., K.C.V.O. 

B2 
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Chamber of Commerce. 
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Stewal't, Kt., M.A., O.I.E., 
Oompany, Oalcntta, President, 

Messrs. 
Bengal 

(10) Sir Dorabji Jamsetji Tata, Kt., J.P., Messrs. Tata, Sons and Com
pany, Bombay. 

SeC1·etm·y.-Mr. It. D. Bell, I.C.S. 

Unfortunately Sir Horace Plunkett was unable to join the Commission, 
owing at first to ill-health and subsequently to other duties of high national 
importance. Dr. Hopkinson submitted his resignation during the second season's 
tour, having been debarred under medical advice from coming out to India in 
November 1917, though during the first year we received great assistance from 
the advice which his range of experie,nce both as a manufacturer and as a 
scientist enabled him to· furnish. In October· 1917, Mr. G. H. W. Davies, 
I.C.S., was appointed Joint Secretary, as Mr. Bell, whose services had some 
months previously been transferred to the Indian Munitions Board, could not 
be spared for the forthcoming tour, though he continued to assist the Oommis· 
sion by supplying information on various points and afterwards in the prepara
tion of the report. 

It wlli)arranged that the President should. come to India some months before 
the CommissiGn assembled, in 'order to acquaint himself with the existing 
industrial position. He arrived in India in May 1916 and proceeded to Simla; 
whence, after making preliminary investigations, he started on tour at the end of 
June and visited Bengal, Bihar and Orissa, Madras, Bangalore, Bombay, the 
Central Provinces and the United Provinces, returning to Simla towards the 
end of September. The scattered information available was mars balled in the 
form of a preliminary note by the President on the scope of the Commission's 
enquiry, and placed before the· Members at a meeting held in Calcutta in 
July 1916, wben the methods of procedure to be adopted in the formal collection 
of evidence were discussed and decided. This note is printed as Appendix A.2 . 

. At the end of September 1916 we assembled at Simla and prepared a list of 
questions covering, as far as possible, the scope of the Oommission's enquiry, in 
order to assist witnesses in focussing their attention on those parts of it of which 
they had special knowledge, or in which they were specially interested. .This 
list, as subsequently revised, consisted. of 113 questions under 10 main heads 
(vide Appendix A-~), 

Our enquiry included the personal inspection of industrial enterprises, the 
examination of witnesses, and discussions with representatives of local com. 
mittees and institutions. We had 3JsO the advantage of conferring with the 
Provincial Industrial Committees which existed in some provinces and 
with some of the Local Governments and Administrations. In ali we reo. 
corded the written statements of 472 witnesses, and 342 appeared before 
us for oral examination.'" In deference to the wishes of witnesses or from 
other considerations; it was considered advisable to treat as confidential. some 
of the nmtter brought before us, and we have accordingly prepared one 
volume of confidential evidence, which will not be available to the general 
public. In view of the fact that the Commission was freely admitted to 
i.nspect industrial concerns, and that information, often of a confidential' 

:IF The evidence is printed in six volumes:_ 
Volume 1. Delhi. United Provinces and 'Bihar and Orissa. 
Volume n. Beugal and Central Provinces, 
'Volume III. Madras and Bangalore. 
Vobme IV. Bombay, 
Volume V. Punjab, Assam, Bmrna n.nd Gflnernl. 
Volume VI. Con6dent1&1. 
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nature, was placed at our disposal on these occasions, our inspection notes also 
-will not be' published. 

We met at Delhi on the 26th October 1916, with the exception of Mr. Low Tour 011916-17. 
who joined the Oommission at Bankipore, and, after taking evidence in the 
Del4i Province, we visited the United Provinces, Bihar and Orissa, Bengal, the 
Oentral Provinces, Madras and Bangalore, Details of our itinerary with 
a list of institutions visited are given in Appendix A-4. In January 1917, 
in consequeuce of the increased diffioulties of obtaining from Europe stores for 
war and essential purposes, the necessity of stimulating the local manufacture 
'of munitions becamc a matter of vital importance. Taking advantage of the 
experience already gained by the Commission, the Government of India 
summoned Sir Thomas Holland to Delhi at the end of the month and requested 
bim to organise a new department for the purpose. This decision-although 
the resulting organisation was in its final form precipitated by the conditions 
-developed during the war-was welcomed by us as a practical anticipation of 
many of the oonclusions which had been forced upon us by evidence that began 
to repeat itself most strikingly before we reached Madras. For the newly 
formed Indian Munitions Board, as the central authority controlling the 
purchase and manufacture of Government stores and munitions of war, became, 
in effect, an experiment on a large scale designed to test the value of many of 
'Our conclusions regarding not only the manufacturing capabilities of the country, 
but also regarding the kind of administrative machinery most suitable to carry 
out our proposals. The JIlfunitions Board is thus our principal witness, and 
we have had the benefit of information regarding some of it. activities. Afte; 
the departure of Sir Thomas Holland from Madras, Sir Francis Stewart acted 
as President for the remainder of our visit to Southern India. On the 
conclusion of the tour Messrs. Low, Ohatterton and Bell assembled at the office 
'Of the Munitions Board to summarise the results of the first year's enquiries. 

When the Oommission re-assembled on the 7th 'of November 1917, Sir Tour 011917·1.8. 

Thomas Holland rejoined and presided over our enquiries in the Bombay 
'Presidency. Pandit Madan Mohan Malavlya was unable to take part in our 
sessions at Bombay, but accompauied us for a llOrtion of the ensuing Punjab 
tour. Mr. Ohatterton was, compelled to be absent during our tour in this 
province. '1'he Oommission afterwards visited Assam and Burma. Pandit 
Madan Mohan Malaviya, Sir Fazulbhoy Currimbhoy and Sir D. J. 'rata 
were unahle to take part in the Assam tour, and the two former were also 
prevented from visiting Burma. As the President had to revert to his duties 
with the Munitions BQard after the Bombay tour and was only able to joiu us 
for special discussions on one or t.wo subsequent· ocoasions, Sir R. N. Mookerjee 
. was appointed to act as President of the Oommission until its re-assembly at 
-Simla for the preparation of the final report. 

During the tour the personnel of the Commission was strengthened by the 
'inclusion of an officer with local knowledge in each province, nominated by the 
IJocal Government to help in our enquiries, and co-opted by the Commission. 

'The following gentlemen, to whom our thanks for tlJ.eir ready help are due, 
assisted in our proceedings :-

(1) Mr. G. A, Thomas, I.O.S., Secretary to Government, Bombay • 
. (2) The Hon'ble Mr. H. J. Maynard, O.S.I., I.O.S., Financial Oommis-

sioner, Punjab. .... 
(3) The Hon'ble Lieutenant-Colonel P. R. T. Gurdon, C.S.I., I.A., 

Oommissioner, Assam Valley Districts, Assam. 
(4), The Hon'ble Mr. H. Thompson, O.S.I., I.e.S., Financial Oommissioner, 

Burma. 
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In conducting our enquiries and even more so in drafting our report, we 
found it impossible to treat at length all the very numerous questions involve(l ; 
an~ we were oompelled to dismiss somewhat briefly many subjects of importance, 
in order to avoid loading our report with a mass of detail which would have 
delayed its i!!sue very seriously, while not adding materially to its p1'actical 
)lSefulness. 

lI1oreover, although much information of technical and industrial value 
will he found in the evidence of some of the expert witnesses, our report is not 
intended as an industrial survey of India, and we have, therefore, concen
trated our attention on the machinery which we propose should be set up to 
effect industrial development generally, rather than on the particular industries 
to be improved. This machinery will, we believe, do what is needed for all 
industries, and it would be useless for us to attempt to frame detailed 

. recommendatiOJis for which technical enquiries by experts are required. 
We have carefully studied tbe position of certain important industries and 
the proposals which have been made for their improvement; but we have 
used the know ledge so obtained as a basis for our recommendations for 
the technical and administrative equipment which, Government will require 
and for the financial facilities it should provide. In a few cases, however, when 
we deemed an industry of sufficient importance to deserve special treatment, 
we have had notes prepared in greater detail: these will be found as appendices. 
We have dealt at length with the important questions of the organisation of the 
scientific and administrative services, with technical education and industrial 
finance; and have, we hope, worked out a scheme which will .enable Govern
ment to keep in touch with, and assist, industries of all classes, whether domestic 
or organised. But tl;e reader must not expect to find in this report the prlctical 
infOl'mation which would enable a particular undertaking to be started; such, for 
instance, as would be furnished by an expert when reporting on the prospects 
of a proposed industry. Still less must he regard it as an industrial v«de meoum 
to guide him by short cuts to fortune. Even had we attempted to describe the 
general principles determining the success 01' failure of any particular industry, 
this would still be of no use to the would-be industrialist, without knowledge of 
local details regarding the supplies of raw material, tbe markets for the finished 
article, and the cost of labour, information which it would be impossible to give 
in a report of this nature. We hope, however, that in the imperial and pro
vincial Departments of Industries, when in working order, will be found an 
organisation for col~ecting such information. 

ElJect oUlle We feel it necessary to refer to the considerable change in public opinion 
war on pnblic regarding industrial questions brought about by the"war, a change which we 
opinion also see reflected clearly in the policy of Government. We have explained. 
regarding 
indastrial in our report the deadening effect produced by Lord Morley's dictum of 1910 
matters. on the initial attempts made by Government for the improvement of industries; 

but a change of sentiment was graduaJly coming about, and a considerable step 
in advance was marked by the appointment of our Commission, with liberty to 
discuss the question of the direct participation of Government in the industrial 
development of the country. Since then, the views of Government and of the 

. public have been further modifie~ under the stress of war necessities, which 
have led to a still more definite adoption of the policy of State participation in 
industrial development, and to the grant of State.assistance to several industrial 
undertakings, of which the scope is not in every case limited by the possible 
duration of the present war. The working of the Indian Munitions Board has 
shown several examples of this policy, and we trust that care will be taken to 
preserve such features of this organisation as are properly adaptabte to peace 
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conditions. We desire here to refer to the extent to which the action taken by 
Government and private industrialists under conditions created by the war has 
assisted us, by furnishing actual examples of schemes which we had been con
templating; though some of our conclusions have thus been forestalled, we have 
been enabled to present them with more certainty and completeness. Finally, 
we may" claim that the public discussions called forth by the activities of our 
Commission and the evid~nce taken by it have also borne their part in this 
movement, and have led to proposals being put forward or action being taken by 
Local Governments for the improvement of technical education, the employ
ment of experts, the creation of official organisations, and assistance to indivi
dual industries, which clearly evidence the widespread desire for progress in the 
direction indicated in our report. 

It is our pleasant duty gratefully to acknowledge the geneJ;.9us assistance Acknowledge· 
and hospitality which we received from officials and non-officials thr'tJughout me~ts of 
the course of our work. We wish in particular to record our sense of the help assIStance. 
which we received from representatives of the numerous industrial firms to 
whom we applied for advice and information. We derived much encouragement 
from their readiness to place at our disposal the results of their valnable 
experieJ,lce. We desire also to express our thanks to the Local Governments and 
Administrations for their cordial co-operation in our enquiries. 

We have now only to place on record our appreciation of the services of 
Mr. R. D. Bell, I.O.S., our Secretary, and of Mr. G. H. W. Davies, I.O.S., who 
joined us as Joint S~cretary in October 1917 .. The former rendered valuable 
assist;nce in working out the detailed lines on \vhich we subsequently conducted 
our work; aiJd his service with the Indian Munitions Board gave him most 
useful experience which was freely placed at our disposal. Mr. Davies, 
who had previously acted as Secretary to the Bengal Provincial Industries 
Committee, Jightened our labours materially by his willing help. 
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CHAPTER I. 

RURAL INDIA, PAST AND PRESENT. 

1. At a time when the west of Europe, the birthplace of the modern R~lative indus
. d t' 1 t . h b' db' '1' ed t 'b I d' f f tna\ backwardIn ps rIa sys em, was lU a Ite y unClVllS n es, n Ia was alllOUS or ness of India: 
the wealth of her rulers and for the high artistic skill of her craftsmen. And, its causes. 
even at a much later period, when merchant adventurers from the West made 
their first appearance in India, the industrial development of this country was, at 
any rate, not inferior to that of the more advanced European nations. , In botb,' 
industries had for long been protected and controlled by somewhat similar 
systems, the gilds of. Europe fulfilling in this respect much the same functions 
as the Indian castes. But the widely different social and political conditiol{s of 
the West had helped the middle class to establish itself on a foundation of com-
mercial prosperity, and the struggles for political and religious liberty.in which 
it had taken its share had endowed it with a spirit of enqniry and enterprise, 
that was gradually and increasingly directed to' the, attainment of industrial 
efficiency. It was to this middle' class, that the so-called "industrial revolu-
tion" of the eighteenth century was mostly due. This revolution was only 
the culmination. of a long series of attempts to utilise in the most profitable 
way the natural resources available. But even at this time progress was by 
the slow methods of "trial and error ", and the knowledge of scientific laws was 
in an elementary stage throughout the pelliod when the most striking industrial 
advances were being made. 

2. The East India Company, whose agents first set foot in India at a 
time when the earliest beginnings of the great industrial movement were 
making their appearance in the west, was primarily a trading corporation, 
whose role was to exchange, as far ,as possible the manufactured goods of 
England for the products of India. Whether these 'products were raw or 
manufactured was not a matter of vital importance to the success of its 
trading operations, which was not seriously affected by the exclusion at one 
time of Indian silk and cotton goods, brought about by the jealousy of British 
manufacturers. Attempts were frequently made throughout the period of. its 
domination, and even subsequently, to introduce into India various manufac
tures with State suppo.rt and encouragement; but in the" absence of scientific 
knowledge, such experts as were then available were unable successfully to 
adapt the results of western experience to Indian conditions, and most· of the 
enterprises ended in failure, perhaps t~e best-known instance being the iron 
works of southern India. These failures strengthened the errone9us idea that 
tropical countries, with their naturally fertile lands and trying cliTte, were 
suitecl to the production of raw materials rather than to manufactures. The 
growing success of the textile industry.did little at first to dispel this vie,v, 
and, as the doctrine of laissez-faire established itself, gave further force to the 
theory that Government was ill-qualified to further industrial dev!310pment hy 
direct action, and that all such matters sho~ld be left to private enterprise. The 
efforts of the State were concentrated on the improvement of communications 
and on facilitating the flow of trade, which continued, under the conditions 
above descdbed, t,o consist mainly of exports of Indian raw material and 
import~ of foreign manufactured products. But the feeling, which gradually 

1 
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arose among thoughtful men i!;.l India, that the existing conditions were unsatis
factory and were even iitimical to national development, was well founded i 
and, accentuated by the growing pressure of foreign.competition, and latterly by 
the stress' of a terrible war, has culminated in a universal demand for a 
complete industrial system on western lines. 

A more detai.iild accoimt, however, of the economic .position is necessary 
for a clear understanding of the complex factors which must he taken into 
.account before framing a remedial policy. 

3. The coming of the J'ailll'ay and the steamship, the opening of the Suez 
Canal, and the extension of peace and security by the growth of the British 
power have brought abou4 very great changes. In earlier times every village 
not only grew most of its food, hut either provided from its own resources or 
obtained from close at hand its few simple wants. Its cloth, and often the 

I 

l'aw material for it, its sugar, its dyes, its oil for food or lighting, its household 
vegsels, and agricultural implements, were manufactured or produced either 
by the cultivator himself, or by the village craftsme.n, who were members of 
the viUage community and were remunerated by a share of its produce. 
lioney for the payment of the Government dues and for the purchase of metals 
Or of luxuries was found by the sale of surplus food-grains or of agricultural 
and forest products required by neighbouring villages. _ These exchanges were 
·effected and financed by tbe country traders, who were found mostly at the 
large villages or small towns that formed the centres of a series of economic 
-circles, the radius of each of which 'was measured by the distance to which the 
few local imports and exports could be profitably carried. " 

The above is a fair description of the country as a whore;. but there 
were not wanting other and larger centres of trade, situated on the few recog
nised routes of land transport, on navigable rivers, or on the sea-coast . . , 
where a market existed for the articles to which their rarity or costliness lent 
sufficient value to offset the ex:pense of carriage from a di~D.nce. These were 
few, for communicat.ions were difficult and insecure. Precious metals, artistic 
manufactures, and a few rare drugs and dyes made upthe bulk of this traffic, 
which was mainly directed to the ports from· which trade with foreign 
-countries was carried on, or to military and administrative centres. The courts 
of Indian rulers hud always attracted to themselves the surplus grain of the 
·countryside to feed the armies, officers, and dependents of the Chief. These, and 
ilhe traders and artificers who supplied. their needs, made up the population of 
an old Indian capital. From an industrial point of view, the most interesting 
section of this poputktion was the class of artisans who were engaged in pro
ducing not only arms and leather accoutrements, but rich textile fabrics, carved 
,stone, wood and ivory, wrought metal, jewellery, and other articles of luxury, 
dten of exquisite workmanship and high artistic value. Even to-day, the 
famous centres for the production of Indian artwares are the old capital towns. 
The earygs and social po~ition of such craftsmen were, in times gone by, out 
·of all proportion to those of the less skilled workers in the vill:;t"'es or small . " towns.' , 

4. 'rhe ports were 'hardly less numerous, though far smaller than to-day; it 
will be clear :from the account already given, that their trade was only in the 
rarer and more valuable articles and in commodities such as spices, of which 
India possessed a complete or partial monopoly. It was further restricted in 
the case of the western ports by the formidable barrier of the Ghats, with the 
result that all but the Ulost portable and valuable exports were drawn from the 
oollJparatively snaIl area between them and the sea, The foreign traders who , 
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were settled at these ports, with a few agencies located along the various trade 
routes which supplied them, not only collected these articles, but took an 
increasing share in the finance and organisation of their production. 

, We have now to se~ in what ways this state of affairs has been modified 
by outside influences . 

• 
Effect of Exports. 

5. Turning in the first place to the rural areas, we find an increasing degree Economic 
of local specialisation in particular crop~, especially in thme grown for export.. changes in rurat 
Cotton is now no longer planted in small patches in almost every village where areas. 
conditions are not absolutely. prohibitive, but is concentrated in areas which are 
specially adapted to its various types. The dry plaius of central and western 
India are admirably suited to a short-stapled but prolific kind; while the caual-
fed zones of the Punjab, the United Provinces, and Sind are producing an 
increasing quantity of longer-stapled typeB, which are also grown in the reten-

,tive soil and moister climate of Gujerat and in the well-irrigated areas in Madras. 
The peouliarly favourable climate of Bengal has tempted the ryots to extend 
their jnte cultivation, often at the expense <;>f their foodstuffs, while sugarcane 
is disappearing from tracts not speoially suited for it. A visible sigu of this 
movement may be'seen in the abandoned 'stone cane mills lying near villages ill 
the arid plains oflJentral India, which now prefer to keep their scanty stores of 
water for other crops and pay for their sugar by the salo of their cotton. '£he 
people have been led to make this change by the oheap railway and ste3:mer 

, transport and by the construct-ion of roads, which, w-hile facilitating the intro
ductjon (}f foreign imports, also reuder available to the farmer in his distant 
and land-locked village a large share of the price offered by far-off nations 
for article~ which once merely supplied the needs of Indian rural life. Markets~ 
have sprung up on or near the railway, where the foreign exporters or the 
larger Indian collecting firms have their agencies; and tHe ryot is now not far 
behindhand in his,knowledge of the fluctuation~ in the world-prices of the 
principal crops which he grows. 

Improv-ed means of communications have had a.nother important 'effect in 
altering the nature of the famines to which so large a part of India is exposed,. 
and in lessening their disastrous results. The development of irrigation and the 
imp'rovement of agriculture enable the country in a normal year to grow a 
much larger quantity of foodstuffs than before, and it is now possible, I thanks 
to the railways, to divert supplies from the export trade to the famine-stricken 
tracts. Fa.mine now connote~ not so much a scarcit.y or entirEi..absence ,of food, 

-as high prices and a lack of employment in the affected areas. The terrible cala
mities which from time to time depopulated wide stretches of country need no 
longer be feared. 1,'he problem of relief has been scientifically studied, and a 
system worked out which can be Plolt into operation as soon as the recognised 
iignals of app~aching distress are apparcnt. Failure of the rains must always 
mean privation and hardship, but no longer necessarily wholesale· starvation 

and loss of life. 
, It is clear that, if the basis of employment also be widened, crop failures 

will lose much <rl' the severity of their effects, and the 'extension of industries, in 
as great a variety as circumstances. will permit, will do more tban anything to 
secure ~eeconomic stability of the labouring classel's. 

- ' , 

6' '£he 'canital in the hands of country traders has proved insufficient to Scarcity 01 capi

'financ~ the ordinary movements of the crops, a.nd the seasonal calls for accom- :al for agricul-
. modation from the main financial centres are constantly increasing. This lack ure. 

1 A 
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of available capital is one cause of the high rates that the ryot has to pay for 
the ready money which he needs to buy seed and to meet the-expenses of culti. 
vation. On the other hand, money is lar~ely invested in the purchase of landed 
prope1'ty, the price of which has risen to very high fignres in many parts of the 
country. Proprietors freely spend their savings from current income on the 
improvement of land in their own cultivation, but loans from private persons 
for this purpose are obta;inable as a rule oril] on terms quite ·~isproportionate 
to the value of the improvements. 'I'hese are also almost invariably made 
on land in· the investor's own possession, not in that of his tenants. The 
magnificent irrigation systems of Inclia; the drainage works of Bengal, and 
the relatively small amount that has been advanced by Government as 
improvement.. loans are almost the only instances where public funds have 
been definitely devoted to this ena. The demand for capital for land 
improvement has hitherto perhaps been modest; but the stimulus afforded by 
the various provincial AgricultUral al!d Industrial Departments, especially in 
Madras, has led to the introduction on a smaH, but rapidly increasing, scale of 
modern appliances to replace labour, improv~ cultivation, or supply irrigation 
watqr. Towa1'ds the provision of working capital for cultivation, something 
has been done by the co-operative movement, initiated and fostered through
out by Government action, and far more may be hoped from it in the future. 
But the no less urgent nece.sity of relieving the ryot from the enormous load 
of deht, with which - he has been burdened hy the dearness of agricultural 
capital, the necessity of meeting periodic demands fo1' 1'ent, and his social hahits, 
has bitherto been met orily to a ve1'y small extent by co-operative organisation. 

, 7. It is impossible to pass from this brief sketch of the agrioultural position 
without some allusion to the rise i"n the mte of wages and the growing scarcity 
of labour in most parts -of the country. The. rise in the cost ,?f labour is 
due mainly to the increased demand, but. in some places to the decline in the 
labouring popUlation consequent on the ravages of plag'ue during the past twenty 
years and on famine in the last decade of the nineteenth century, although 
we do not forget that the population as a whole increased by some twenty 
millions between 1901 and 1911. This period of distress was followed by a 
sequence of more favourable seasons combined with higher world-prices. This 
prosperity in its turn led to greater expenditure by Government, railway com
panies, and private enterprise, necessitating incre3lSed employment. Simul
taneously, the increase in w()dd-p,"ices, which became effective in India owing 
to the rapid extension of communications, brought the cul1Jvator more money, 
and the consequent rise in the cost of living fmnished an additional argument 
to the lahourer in his claim for higher wages. This rise tells heavily oli those 
sections oithe population which are not benefited by the increased agricultural 
and industrial prQ..duCtion,and has accentuated the tendency of the village. 
artisan to migrate to the towns, where better pay is obtainable. 

- ' 

8. The export tmde f!'Om count1'y- .districts generally suffers from th.o
existence of an undue number of middlemen, vvho intercept a large share of the 
profits. The reasons for this arc various. In the first place, it must be remem
be~cd that a great numQer of Indian cultivators are indebted to a class of' 
traders who not only lend money, but lend, purchase, and sell grain, and sell 
such articles as cloth, salt, and oil to small !l0nsumers. The position of a peasant 
farmer, with grain, seeds, or cotton to sell, and at the same time heavily indebted 
to his only possible pnrchaser, effectually prevents him from obtaining a fair 
market price for his crop. Even whe1'e the farmer is . not burdened by debt, his 
business with the dealer is still very often on a per contra basis, his purchases 
llnd sales being alike reckoned in cash in the dealer's books,. (It a rate which 
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'is not always known to the customer at the time. The farmer, owing partly to 
poverty and partly to the extreme subdivision of land, is very often a producer 

·on so small a scale that it is practically impossible for him to take his crop to 
the largel' markets, where he cau sell at current market rates to the agents of 
the bigger firms. This is especially the case in Bengal, Bihar and Orissa, and 
the United Provinces. Here most of the articles of export are purchaserl from 
local dealers by the exporting agencies: The larger markcts' are usually fre

:quented by an unnecessary number ot orokers and touts; and there are almost 
always one or more intermediaries between the purchaser who moves the grain 
to the point of consumption or export, and the producer or other person who 
ilctually brings the crop into the market. The market rules and organisation do 
not usually provide means for preventing or punishing fraudulent trade methods; 
while the multiplicity of the local weights and measures, and, ill many cases, it 
mnst be added, .the natural desire of the seller not to be the only person 

-<lefrru:tded, cpntribute still further to an undesirable state of affairs. Complaints 
~re frequent, but all parties accept what appears to them the inevitable. But, 
where a better organisation has been established, the ryots thorolfghly appreciate 
the benefit. A better market system, co-operative selliJ;lg, and education are the 
most promising remedies. 

Effect of Imports. 

9. Such are some of the far-reaching effects on country life of the increased !nfluence of 
'flow of exports from India. The greater number and variety of imports have I~IlPortsl.ofn 

h · . fl . h h' 1 kdd VI age 18 • . a ~so had t ell' III uence, t oug III a ess mar e egree. Vessel~ and imple-
lllents of iron, brass, and copper are now commonly used in the villages, and their 
price is within the reach of almost all classes. Petty articles of domestic use 

,{)r personal ornament, such as ~eissors, mirrors, bangles, and the thousand and 
-one cheap and glittering trifles 'with which the rural huckster decks his stall, 
lJave poured in from abroad. Drugs and patent medicines of all kinds, Indian 
,and foreign, command a ready sale. Sewing machines are fuund nearly every-
where, and bicycles are in ever-increasing demand. 

The effect on ~~alI illaustries in India has been considerabl(l, but has not 
·always been in the same direction. The import of brass sheets, fOl' example; bas 
'Teduced the d"'mand for the services of the brass founder, but has greatly 
extended the business of the maker' of brass hollow-ware. Cheaper iron 
obtainable in convenient sections has helpecl the cultivator to buy more and 
bettier carts, Ilnd has diminished the cost of many of his indigenous implements. 

'The positiou of tne village artisans is changing. The tendency is for them- to 
10se their status as village servants, paid by the dues o~ the village community, 
,and to become more and mOl'e ordinary artisans, who compete freely among 
themselves for custom; in some cases, notably that of the village leather 
worker, they are disappearing under the competition of organised industries. 
The influx of mill-made. piece-goods, not only of foreign, but of Indian manu

'facture, had before the war cheapened the price of cloth in comparison with 
-other commoditles and bad enormously extended its use by the poorer classes, 
but had, at the same time, prejudicially affected the communities of weavers 
,scattered over the country in the towns and . larger villages. In India a far 
.greater degree of resistance has been offered by the hand loom to the aggres
sions of the factory than in England. 'This is attributable to the great 
number of specialised types of cloth of which slow-moving Indian custom 
.ilecrees the use; to the fact that the demand for many of these is on so small 
,a scale, while the types themselves are so special, as to render it difficult for the 
'power loom to produce them at a profit; to the faithfulness' of the weavers as 
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a (laste of their, hereditary trade, and their unwil)ingness, especially in the·, 
smaller towns, to take up factory work; and to a less extent, to the money 
locked up, on a vicious system it is true, in the financing of the weaver by his. 
patron and incubus, the money-lending cloth merchant . 

• 
Standard of 10. The effect of the use of imported and factory-made articles on the· 
comfort affected standard of comfort of the ruraL population has been, ho,wever, generally small. 
by imporm. The poverty of the Indian peasant precludes most novel forms of expenditure, 

while lack of education and the prescriptions of custom m;tke him slow to· 
accept any innovations in his food or (llothing, or in the habits of his daily 
life. But the enormously extended use of cotton cloth, especially of the finel~ 
couuts, of woollen clothing, the introduction of keroseneoil, matches, collapsible. , -

umbrellas, and of better and cheaper cutlery and soap, have added appreciably-
to the comfort of the people. 

The increase of' exports and imports has facilitated the provisjon of' 
funds for communications. The existence of these communications has itself
had an educative effect on the people, has gradually h~lped to render labour' 
lI\.ore fluid and inciden.tally more costly, and h!ls added to the sense of pontical 
unity among the more educated classes. 

This rough sketch may serve to illustrate the effect of modern industrial· 
and cominercial development on the rural areas whic1l furnish most -of the 'raw 
material of Indian trade and industry and, so far,. almost all the markets. for
the latter; and we may now _ turn to a study of some ai the principal centres. 
rJf industry where its progress is most readily discernible • 

• 
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CHAPTER II, 

SOME INDUSTRIAL CENTRES AND DISTRICTS, 

. 1-1. The great dissimilarities of soil and climate and the (Ii verse causes Divel'llity of 
~which have affected the development of the various parts of India are responsible conditions in 
f "d d t 'k' , l't' f ' di ' , different parts 01 or" I e an s n mg mequa lIes 0 economIC con tlOns, 'fbe stony, .arld India. 
Deccan ,uplands, where the p.recarious rainfall will sca,rcely.allow the thrifty 
~Maratha.farmer to hope. for a good harvest even in one year out of two, afford 
a marked contrast to the- rich alluvial plains of Bengal, a land that has 
little to fear from the seasons but occasional floods, The canal zones of the 
Punjab, with their secure crops of wheat and oil seeds, are intermixed with the 

',desert plains of the bar!!, that yield hardly more· than a scanty pa~turage for 
.. camels or cattle, Only a very few miles away from large and prosperous ports 
or busy mining districts are wide stretches of jungle or sandy deserts, A mere 
general outline of the economic position in India would be of no value for the 
purposes of this report, white to delineate the whole picture in detail would be 
impracticable, The I most convenient way of prese'nting tbe commercial and 
industrial conditions, of the country, as a basis for our proposals, is by a 

,description of selected areas or centres as specimensoof economic development, 
in which the factors with which we have, to deal appear in varying eireum

-stances and degrees, Prominent among these are the great cities of Bombay 
and Oalcutta; up-country manufacturing towns like Cawnpore; distributing 
markets like Delhi; the cotton and jute tracts, where machinery and markets 
have been gradually called into existence to deal with important commercial 
crops; the railway workshops; and the coal and iron disi.ribts of Bengal and 
Bihar, These are alike characterised, in a greater' or less degree, by the 
presence of large traders and leaders of organised industry, aecus'tomed ' to buy 

~ and sell or to manufacture on a wholesale scale and in close touch with the 
conditions qf world markets and world industries; of aggregations of capital; 

'of groups of factories and bodies of semi-skilled or ul1,llkilled Tabourers, who have 
migrated thither, temporarily or permanently, from distant places, leaving the 
llOmes and small finms which they often still possess to the care of their 
families or relatives; and of larger or smaller engineering works, which havEJ. 
.sprung up to supply the needs of organised industries and require the lServices 

.~ of skilled mechanical engineers and artisans, 

12, A'characteristic feature of organised industry and commerce in all the The large agency 
'chief Indian centres is the presence of the large agency firms, which, except in firms. 
the case of Bombay, are mainly European, In addition to participating in the 
export and import trade, they 'finance and manage industrial ventures all 

'over the country and often have several branches in the large towns, '1'he 
importance of these agency houses may be g~,uged from the fact that they 

,control the majority of tlJe cot,tOri, jute and other mills, as well as of the tea 
, gardens and the coal mines. ,This system originated and has still continued 
,owing to the ability of these houses to furnish financial help to industries; it 
also owes its existence to some' extent to the difficulty, in the case of companies 
under Eu~opean control, of finding amoug the relatively small class oE leading 

~ men of business available in India directors, espeCially managing directOl's, 
who will remain in the conntry long enough to guarantel3 the continuous 

.~ supervision requisite for tho successful c~ndllct of such businesses, An agency 
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firm as a rule comprises several partners, some of whom are taking their turn
of duty in India, wbile the others attend to the firm's affairs in London or 
elsewhere .. There is no doubt but that the system is in many ways well adapted 
to present conditions in India, and has a far greater list of successes to its
credit than can be shown by ordinary company manag-ement under individual 
managing directors. We al'e much impressed by the strong evidence of the high 
financial prestige p~sessed by the better-class agency firms, and of the readiness· 
of the investing public to follo1V their lead, a position only reached, .we 
recognise, by a policy, extending over many years, «?f efficient.ma-nagement;· 
cautions finance and watchful attention to the interests of client enterprlses~ 
Nevertheless, they have not escaped criticism as being unduly conservative in 
their methods' of business and as exhibiting undue reluctance to embark on 
new ventures.' They have been charged with lack op' en'terprise and an unwil
lingness to follow up lines of' development naturally proceeding from the' 
expansion of operations in their own specialised ind ustrie.. In o~er words, they 
have been inclined to develop«.commerce rather than industries, and have thus· 
been at times less helpful than might have been the case" in clearing the way 
for continuous industrial progress. 

In recent years, however, a new spirit has arisen;evoked by the genius of: 
a few men who have boldly-faced the industrial 'needs of Indi:), and have not 
been deterred by the large scale on which it· is necessary to start operations_ 
They have instituted such thorough preliminary enquiries that they have been 
able' to accept the conclusions reached with confidence and" when these were 
favourable, to act upon them. The success which they have achieved as a 
re~ult of the scientific methods adopted has encouraged others to similar 
efforts, and these have been further stimulated by the W3r, which has clearly 
demonstrated the vital necessity for industrial development and has, tem-· 
porarilyat least, lessened foreign competition. 

, 
. Calcutta, 

13. The large centres are not numerous, and are of such importance to the
surrounding districts and so decidedly differentiated from them as to warrant 
a more detailed and individual description. . 

Oalcutta, in spite of the positiO'll and consequent expense of the port, 120 
miles from the open sea and on a _dangerous river, has immense' natural advan-· 
tages in its situation on the estuary of the mighty river system which tl'averses 
the fertile and populous plains of Bengal, and in the fact that it is the 
undisputed centre of the great jute, tea and coal industries, . 

14. Jute was apparently first shipped from Be~ga;l in 1795 by officers 01 
the East India Oompany seeking an Ill.dian substitute for hemp, but it was not 
until40·years later that pure jute yarn was made and sold in Dundee. Subse
quent exports of the raw material grew rapidly, especffilly during the Crimean 
and the American Civil wars, when supplies of Russian flax and hemp and of' 
American cotton respectively were cut off from the European markets, until. 
in 1908-09 they totalled 893,955 tons; thereafter they' have shown some' 
tendency to decrease. In Bengal the hand·loom industry as&umed consi
del'able proportions in the first half of the 19th century, and, as late as 1850,. 
the value of the manufactures exported exceeded that of the raw jute; but it 
was not until 1855 that the first machine-spinning mill was erected at Rishra 
llear Serampo;e, follo~ed after four years by' :the first power-loom factory 
at Barnagore Just outSIde Oalcutta. In 1881, 5,000 power looms were at work.. 
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in Bengal; in 1891, 8,000; in ] 901, ] 6,000; and in 1911 33 000 in 59 mills 
while the latest figures available (1916-17) show 71 mills ru~ni~g with 39,404 
~ooms . and empl~ying 260,199 persons. The paid-up capital of these concerns, 
lllclu~l~g de~entures b.ut excluding reserves, amounts to 131 crares of l"upees and 
21 million pounds sterhng ; and the mills now manufaoture over 1,000,000 tons 
of the raw material annually. Jute manufactures exported in 1913-14* reached 
a total value of 281 orores of rupees for all India, while in the same year 
exports of raw and manufactured jute together were valued at 59 crores, or 
almost 25 per cent. of the total exports of Indian merohandise. Including 
India's internal consumption of jute mauufactures, the annual average value of 
the jute trade to Bengal has been computed at 60 crores of rupees, or 
£40,000,000 sterling at the pre-war rate of exchange. The association of the 
Calcutta jute indu~try with the east coast of Scotland has throughout remained 
intimate. The majort ty of the European staffs are of Dundee extraction, and 
most of the experts in the managing firms are Scottish. A few jute mills are 
driven by electric power generated f!"Om coal, and the plant is usually of an 
up-to-date type and maintained at a level of efficiency which is relatively high 
for India. The average jute mill is generally, it must be remembered, on a 
larger scale t~an the average cotton mill. 

}.5. The mills draw their labour mainly from Bihar and·Orissa, the United Labour in the 
Provinces, the northern districts of Madras, and Bengal. The Bengali is jute mills. 

taking a smaller and smaller share in the openings for manual labour created 
. by the mills. Some interesting proofs of this tendency a~e cited· in a note 
placed before us in Calcutta, from which we take the foHowing particulars. In 
a Goverlll;nent report on labour in Bengal (1906), it is stated that 20 years 
earlier all the hands in jute mills were Bengalis, but that at the date of the 
report two-thirds of them were immigrants. At the present time about 90 per 
cent. of the labour is irpported. A census was taken iT). 1902 by the managing 
agents of four milli in Garuiia, Bhadreswar and Titaghu~. Another census 
was taken by the same managing agents in tbe same areas in 1916, the mills 
having meantime increased to seven. The -result showed 28 p·er cent. of 
Bengali workers in 1902, an!! 10 per cent. only in 1916. The shortage had 
been supplied from the Northern Circal'S. It is significant that there were 
350,000 more immigrants in 1911 than in 1901 in Calcutta, the 24-Parganas, 
Bowrah and Booghly. In the 24-Parganas in particular, the number of 
immigrauts had increased by 176,000, or nellrly 80 per cent. 

The mill workers are in almost all cases recruited by and employed under 
a class of men known as sardars, usually themselves of similar origin to the 
labour they supply. Some mill:owners complained to us of this system, which 
is an obstacle to progressive management, and does not conduce to industrial 
peace; but they professed their inability to alter matters. The labourers live 
as a rule in what are known as bustis, collections of huts in· the neighbourhood 
of the mills, which are neither owned nor leased as a rule by the mill manage
ment, but are often the property of the sa1'dars. This last iE an eminently 
undesirable practice. In these· bustis the workers are poorly housed among 
surroundinO"s usually insanitary and unpleasant, though praiseworthy efforts 
to improve" matters have been and are b~ing made on an incre~sillgly la~ge 
scale by mill-<!wners, who have erected dwellmgs orr or near the mIll premIs:s 
for a proportion of their labourers. The latter are ready enough to avaIl 
themselves of the accommodation -provided. 'rhe position of mill labour in 
general anI). tbe housing question in particular, fOrm the subject of. ·ChapteT 

.. We bave tWn the latest figures available, except in cases where obviously the figures are serioasly affeeted 
by war conditions; ,.g., er.ports and imports, and ill some cases railway transpOl:t. 

. . 
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XVI. Specimen wages of jute-mill operatives in June 1918 are exhibited in 
the statement below. 'fhe figures are in rupees per mensem:-

Carders. Rovers. Spinners. Shifters. 
9 12 14! 11 

Beamers. 
22 

Weavers. Mistries. 
27 30 

Wage. are paid weekly, one week in arrearS. 

Winder •. 
18 

Coolies. 
13 . 

Mill-owners complain of the unwillingness of their labourers to respond to the 
stimulus of higher wages ; the latter do not as -a rule increase their output 
when engaged on piece-work, but merely work fewer days iu the week. The 
reasons for this were investigated in some detail by us. We have' little doubt 
but that the long hours passed in the uncongeuial, if not unhealthy, surround
ings of a factory, from which the labourer returns at night to a dirty, crowded 
and insanitary hovel, where his only reiaxations are found in the liquor shop 
and the bazaar, are most unattractive to a' man accustomed to rural life, and it 
is only the congestion existing. in his native district and the desire to earn 
higher ,vag~s for a time, that lead him to submit to such conditions. The lIlill 
workers of Bombay and Oalcutta do not for the most pa"rt remain permanently 
at the mills, but return after a longer or shorter· period to their native villages, 
though they eventually drift back in many cases to the mills. This practice 
affords a much nEleded change from the conditions under which the labour force· 
lives and works, conditions which can never create a skilled and steady crass of 
operatives. The labourers are, moreover, almost entirely uneducated; the 
faciJitie~ for the education of their children in the villages from which they 
come are, it is believed, quite inadequate; whilst in the neighbourhood 6f the 
mills, for children who' are taking their share in mill labour, they exist only in 
the few cases where they have been provided by enlightene~ employers. 
More will be said in a later chapter regarding tbe problem of the education 
of juvenile factory workers; it is sufficient here to point out that, w~thout 
education, a stand~rd of comfort that will respond to the stimulus of decent 
housing and lead to a desire for increased earnings is not likely to be attained. 

16. It is a noteworthy {act that Bengali, or indeed Indian, capitalists have 
taken very little part, otherwise than as mere investors, in the starting, and 
none at all in the management of jute mills. The step frem trading in and 
financing cotton to its actual manufacture was readily taken, with the help of 
English textile experts, in Bombay, where the weavi"ng of the local staple by 
hand was a prominent industry before the import of mill-made goods. 
Similarly in Bengal the weaving of jute fabrics was an important industry in 
the first half of the last century and, until very recently, the initial collection 
and finance of j ute were mainly in Bengali hands; but in Calcutta the Bengali 
merchant, who had settled there to tak.e his share in general trade,. was 
apparently unable to pass on from that stage to manufacture and, even in his 
commercial business up country, he is yielding ground to the more enter
prising Marwari trader :!;rom Rajputana. 

There is another reason which may perhaJ;ls have contributed to this failure 
- on the part of the Bengali to take advantage of his positiou. British capital . 

and expert skill have been freely poured into the Calcutta jute hldustry 
owing to the advantages of its location, while, for almost 40 years past; the 
industry in the United Kingdom has stood still, in point at least of the 
quantity of jute consumed. 

17. 1'he existence of jute mills, of tea and jute cultivation in AAsam and 
Bengal, of busy river traffic an!1 a great port, and the neighbourhood, in more 
recent years, of coal mines, have led to the establishment of engineering firms, 
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some of considerable size, in or near Calcutta, the number of~which in 1915 was 
stated to be 27, with 12,000 employes. 

There are also in and round Calcutta various miscellaneous factories the 
most important being the flour and paper ~ills, the labour supply of ~hich 
is recruited and organised· on the same basis as that of the jute mills. A' 
noteworthy feature of Calcutta industrial life, which has become much more 
prominent in recent years, is the number of small organised industries recently 
taken up by Indians, such as tanning, pottery and pencil making ; also tbe 
many small power factories for oil milling and rice husking owned by them. 
The rapid increase in the number of these latter leads to the belief that they earn 
a profit, though the condition of their plant usually leaves a good deal to be 
desired in point of efficiency. 

18. The sea trade of Calcutta in normal times is carried by certain Sea-bome IIIId 
regular lines, and by a number of tramp steamers and a few sailing ships. The iDlaIId trade. 
number of vessels entered and cleared from the port of Calcutta in the year 
1913·14 was 999, of 3,077,199 tons _burden. The figures for imports and exports 
of private mercbandisein the same year were (in thouEands of rupees):-

Chief heads. Value. 
Cotton manufactures 28,87,14 

• Twist and yarn 95,44 .. Metals and ores 9,66,17 .. 
i:l Sugar • 6,46,73 
"" 8 Machinery and mili work ~,20,64 .... 

Oil. 2,05,66 

Hardware 1,42.31 
. Total under all heads 74,49,52 

Chief heads. Value. 

Jute manufactures 28,20,24 

.. Jute, raw 28,03,44 .. Tea 10,55,75 
i:l 
"'- Hides and skins 8,47,59 .. 

f'il Grain, pulse and flour 0,85,60 

Seeds . 3.59,07 

Total under all heads 98,50,27 

A vast amount of traffic passes down the Hooghly by river steamer and 
country boat:, the two principal river steam~hip companies own 204 steamers 
alliu 313 flats. The total merchandise thus bronght into Calcutta in 1913·14. 
was 1,126,000 tons, the leading lines of goods being raw jute 334,000 tons, 
gunnies 188,000 tons, and rice and paddy 198,OQO tons. The Eastern Bengal 
and the Assam Bengal Railways share with the river craft the trade of the 
fertile and densely populated jute and rice districts of northern and eastern 
Bengal. The Bengal.Nagpur Railway traffic consists mostly of coal and 
(If seeds and foo"'grains fI:om Orissa and the Central Provinces. The East 
Indian Railway, which is the largest system of the three that terminate in 
Calcutta, imports food· grains an'd seeds from northern India and south Bihar, 
and handles the bulk of the coal traffic. The total volume of the rail·borne 
trade of Calcutta in 1913.14 reached 10,389,000 tons, of which imports amounted 
to 8,605,000 and exports to 1,784,000 tons. ' 

A large share of this trade is in the hands of a class of Indian, mainly 
Marwari merchants, who as a rule have not hitherto directly handled oversea 
imports '(except piece·goods, c?e~p- iron and galvanised sheeting) or expotts, 
but have carried on their trade lIt-Import and export goods through European 
houses. These latter export country produce and manufactur~s, tbe greater 

2 A 
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proportion of which is, however, in the case of the largest firms, purchased by 
their own a!(ents up country, and import piece-goodR, metals, machinery, sugar, 
etc. The export trade here, as in other large Indian ports, is fi nanced by the 
exchange banks, who purchase the bills which exporters draw on consignees or "
their bankers or agents in other countries, and to a cel"tain extent· by large 
importers direct. 

:Bombay. 

Trade and 19. The city of Bombay owes its origin to its geographical position and 
communications: to its magnificent harbour, which gradually became a collecting centre for other 

ports on the west coast and for the relatively small strip of land between the .. 

i'he cotton 
industry. 

Ghats and the sea. During the closing years of the Maratha power, the 
contrast afforded by thc peace and security of Bombay with the disturbed 
Deccan was responsible for a great addition to the wealth and population of the 
city. The introduction of a more settled rule in the country above the Ghats 
was almost immediately followed by the making of a road over the Bhor Ghat 
to Poona. From tbat time progress in communications between Bombay and 

. the country to the north and east has been continuous; . and it is now connected 
with Gujerat and northern India by the Bombay, .Baroda and Central India 
Railway, and with the Deccan, Central India, the Gangetic plain, Calcutta and 
Madras by the Great Indian Peninsula Railway. Bombay thus receives 'a 
large quantity of country products of all kinds, of which by ·far the most 
important is cotton; it lacks the advan~ages which Calcutta possesses in its 
proximity to the coal fields and in f,he river system of Bengal, though its 
harbour opens directly on the sea and affords greater possibilities of improve
ment, of which full advantage is being taken. The traffic in and out of 
-Bombay over the· railways in 1913-14 was (in thousands of tons) :-

Inward 
Outward 

. 3,230 

. 1,642 

Amongst the principal items were (in thousands-of tons):-
Imports. Ex~t'. 

Raw cotton 520 Cotton manufactures 
Oil seeds 904 Metals and machinery 
Wheat and flour 324 Sugar 

98 
229 
155 

20. The principal industry of Bombay is the spinning and weaving of 
cotton, of which, however, it possesses by no means the monopoly which 
Calcutta can claim in the case of jute manufacture. An account of the origin 
of the Bombay cotton industry will.be found in Chapter VII. In the year 
1916 there were 266 mills in India, containing 6,839,877 spindles and 110,268 
looms and employing an average number of 274,361 hands daily; of these 
Bombay itself possessed 86 mills, 2,984.,575 spindles and 53,205 looms, and 
the persons employed numbered 118,303. Cotton spinning and weaving, 
though India's share in the industry is mainly confined to the lower counts, 
require finer manipulation than the process o'f jute manufacture, and demand 
more skill on the part of the operatives. Though the first Indian cotton mill 
was opened in Calcutta and oth~r attempts have been made since to establish 
a cotton industry there, these, with few exceptions, have been far from success
ful. Calcutta is no doubt less favourably situated in respect of the cotton tracts 
generally than Bombay, although much of the cotton consumed by the latter 
reaches it from places as distant as those from which Calcutta draws its 
supplies, while Bombay is at a disadvantUffe in respect of fuel, a deficiency 
now to some extent supplemented by water power. 
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21.. The Bo~bay .mill operative, whether owing to his training or not, is Labour in the 
more skIlful and mtelligent than the Bihari immigrant into Oalcutta, though cotton mills. 

probably no better educated, while he is more tolerant of uncomfortable 
sur.roun~ings thau the Bengali labourers, who possess a relatively high c.egree 
of mtelhgence. The wages of mill labour are higher in Bombay than in 
'Oalcutta and have been raised appreciably since 1914. Sample rates, including 
,a war bonus, for Bombay in the year 1918 were (in rupees and aunas per 
mensem) :-

Rs. As. 
Drawer (cardroom) 23 6 
Reeler 17 4 
Warper 40 8 
Rover 24 I 

. Doffer (caI'droom) 12 10 
Weaver 46 15 

Although wages are higher in Bombay, local cO!lditions, so far as they affect 
the housing oflabour, are more difficult in the island of Bombay than round 
Oalcutta. The Calcutta mills are spread out over a long stretch of land on both 
banks of the river, and the labourers live, as we have seen, in bustis, or collec
tions of single-storeyed huts. Owing to the lack of space in Bombay, the mill 
hands live in chawls, buildings several storeys high divided into a number of 
single-room units, which arc too often overcrowded. This congestion has 
intensified the effects of plague, an ever-recurring factor in the problem of the 
industrial labour supply. 

The labourers consist mostly of Marathas from the Deccan and Konkan, 
a small section of Konkani Mahomedans and J ulhais (the }1ahomedan 
weaver caste), w.ith a few men from Central India_ The first two classes are 
usua,lly cultivators of holdings too ~mall to afford them a subsistence, and 
heavily indebted to the village money-lender. 'l'his habit of iudebtedness 

-adheres to them in Bombay, where they, in common with other mill hands, are 
usually deeply in the books of petty money-lenders. The few mill hands from 
Central India and the J ulhais are far more careful with their money and work 
'harder. The former indeed are rarely in debt and occasionally- even lend to 
their weaker brethren. There is more-specialisation in different departments of 
the mill by workers of particular castes or origin than in Calcutta. The mill 
hands are recruited by and employed through a class of men known as jobbers, 
.and are paid montbly, one month in arrears. 

These remarks do not apply to the handling of goods for export and 
-import, and the work at the docks, which require labourers of a different type. 

22. Among tpe main industries of Bombay, other than the cotton mills, Other industries. 

are the engineering shops, which have sprung up here for the same reasons as 
at Calcutta, though they are less extensive and numerous. The more important 

.-concerns numbered 12 in the year 1915, the largest of which employed over 
800 hands. There were in addition two silk mills, four flour mills, and a 
considerable group of tanneries producing half-tanned leather, with one large 
tannery and leather factory employing about 500 hands. 

'1'he disadvantage under which Bombay for so long laboured, owing to its 
. distance from the coal fields, has recently been largely reduced by the facilities 
which the proximity of the Western Ghats affords for the generation 0,£ hydro

,electric power. This has been utilised by the enterprise of. a great Bombay 
firm, whose hydro-electric works at Lonavl~ produce 42,000 horse .power 

,and deliver it at a charge of '5 anna;; per umt, where motors are supplied by 
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the mills, and '55 annas, where they are found by the hydro-electric com
pany. Other schemes on an even larger scale are under construction and in 
QPutemplation. -, 

23. The sea trade of Bombay, in addition to ordinary country produce" 
consists mainly of the export of raw cotton and of locally manufactured yarn 
and piece-goods, and the import of foreign piece-goods and yarn, sugar, metals, 
machinery and miscellaneous' articles. The figures of imports into and exports
from Bombay by sea in 1913-14 under the leading heads for trade were as, 
under (in thousands of rupees) ;-

Chief heads. Value. 

Cotton manufactures 16,51,50 
j Cotton twist and yarn 1,49,58 

Silk manufactures a,nd yarn 2,26,05 

al 
Wool manufactures and yarn 1,62,89 

~ Metals and ores 7,16,69 
~ 
~ Machinery and mill WIl~k 8,08,98 e .... ' Hareware 1,311',.oS 

,Sugar. 3,83,78 
QHa 1,34,S'5 

Total under a.ll he~ds 94,18,99 

Chief' headi. "hIue. 

Cotton, raw • 29,70,91 

2 Soods 12,54,98 
~ Cotton twist and yarn 9,:U,OO 
"" .. Cotton manufactures . 1,17,90 

r<l ./ 
Metals and oreB 1,10,21 
Total nnder all heads 741,46,39' 

The naihvay conneation with the docks was until recently very inoon
vooilmt, necessitating a double haudling of goods; and the traMport of cotton 
b, carts to the Cotton Green at Colaba and back again to the mills or docks
adds to the Clilst and congests the streets. Matters will be much impro;ved 
when the new scheme for direct connection between the railways and dO.cks,_ 
involving the construction of extensiV'6 storage accommodation and the
transfer of the Cotton Green' to t.he neighbourhood of the docks, has been. 
completed. 

The principal .,hipping lines are much the same as those of Calcutta j in, 
addition, there are the pilgrim traffic to the Hedjaz and trade to the Persian 
Gulf, in which Indiau firma share lallgely. ':ehe coasting trade with Kal·achi,.. 
Kathiawar, the Malabar coast and Goa is of some importance. Indian-b\lilt 
sailing craft participate, in this and also visit the Persian Gulf and the coasts. 

- of Arabia and East Africa. I.n the year 19111-14 the number of ships entered. 
and cleared from the port of Bombay was 1,536, with a tonnage of 3,837,111. 

24. The trade of Bombay is shared hy Europeans, Parsees, Bhatiast • 

Khojas and Banias. It is financed hy banking agencies similltr to those in 
Calcutta, branches of the same banks being, with few exceptiolls, found in 
both cities. The mills obtain a certain proportion of their finance in the form 
of deposits from the public. Bombay as a financial centre has been and is still' 
prone to speCUlation, and the movements of the cotton market and of stocks ande 
shares are always active and sometimes violent. There are, as in Calcutta, a 
numher \)f firms and individuals doing exceedingly remunerative business as. 
brokers in articles of mer~handisc, insurance, freight and exchange, as well as
in stocks and shares. 
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The most noteworthy difference between the two cities is the large share 
taken hy Indian merchants in the trade and industry of Bombay, a subject 
which is treated in greater detail in Chapter VII. Indians predominate in the 
share market, as mill-owners, and as importers of and dflalers in country 
produce and cotton brought into Bombay from the rest of India. The foreign 
,export and impOl·t trade is, however, still mainly in European hands, though a 
certain number of ships are owned by Indian firms, and Indians are also active 
in the freight market. The Indian element in banking is much stronger in 
:Bombay than elsewhere j there are several banks with Indian directors; 
and they are also found on the Board of the Presidency Bank. 

The Bengal Coal Field. 

25. The coal fields of Bengal and Bihar include all the principal coal 
mines of India, the remainder being situated in Assam, the Central Provinces, 
the Hyder:t'bad and Rewah States, the Punjab, Balucbistan and the State of 
Bikaner. The raisings in the Raniganj, Jharia and Giridih coal areas, which 
may conveniently be described as the Bengal coal field, were in the calendar 
year 1917, 16,563,990 tons, out of a total output for the whole of India of 
18,121,918 tons. The movements from the Bengal coal field were in 1914, 
when trade and industry were still flowing in their ordinary channels, to 
Calcutta 5,353,844 tons, to Bombay 535,806 tons, and to the United Provinces 
1,253,068 tons. The importance of this area to the industries of India is clear 
from the above figures. 

The proportion of the total output of coal consumed by railways has 
remained almost unchanged for a number of years past and, since 1907, has not 
been higber than 33 or lower than 28 per cent. A more accurate census of coal 
consumption than in previous years was attempted.in 1916. Though t,hese 
figures were largely affected by the war, it is of interest to notice that 33'6 per 
cent. of, the output was taken for railways, 16'7 for bunkers, 5'6 for jute and 
5"5 for cotton mills, 5'1 for iron and brass foundries and engineering work
shops, and 3'6 for inland steamers. Other heads are comparatively small, but 
no less than 12'6 per cent. wag, consumed at the collieries or wasted, and a 
similar quantity was taken up for use in small industries or for domestic 
consumption, almost entirely the former. 

The, Bengal coal field in 1917 was worked by 153 joint-stock com
panies, of which the paid-up capitalisation in shares and debentures was Rs. 672 
lakhs. There were in addition many mines owned privately by syndicates and 
individuals. 

26. Coal was first mined in Raniganj for other than local requirements Methods 9f 

in 1854 when the East Indian Railway entered the Bengal coal field. The workiDg. 
industry is at· the present time by no means entirely in the hands of Europeans, 
though they are responsible for the working of most of the largest and best 
developed mines. The majority of Indian enterprises consist of small pits or 
inclines; where they possess pumps or winding gear, these are usually worked 
by small engines with vertical boilers. Such concerns are readily closed 
down if prices fall too low, and are as readily started again when the 
market improves. The technical development, however, which has been 
attained by the better-class m~nlls, is a striking feature of the .Ben~al coal. field 
and one of its main points of mterest to students of the orgalllsed mdustrles of 
India. A number of mines are now electrically operated, and two groups at least 
are provided with central electric generating stations, while considerable further 

• 
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developments in this direction are contemplated. Sandpacking to prevent 
subsidence is now practised in some collieries. Mechanical screening is largely 
in use; aerial ropeways are working in several places; and the difficulties 
caused by the locking up of coal under the numerous railway sidings that 
traverse thP. various fields will, it is hoped, be solved satisfactorily before long. 
Coke is produced in all part-s of the area, especially the so-called: soft coke. 
about 500,000 tons of which are made per annum, as a rule by the smaller 
proprietors, by burnin!:, low-grade coal in heaps in the open air. Coke is also 
largely made by the wasteful process of burning in open-top rectangular kilns. 
The first by-product coke ov.ens were started at Giridih. There are now several 
other such installations on the field, producing coal tar and sulphate of 
ammonia, the latter with the help of imported sulphur. There are in 'addition 
a quantity of non-by-product patent ovens. It may be noted in passing that a 
coke, which will readily ignite and can be used in the Indian domestic' 
fireplace, is urgently needed, and might, if ~ suitable cheap type of fireplace 
be also introduced, lead to a sensible decrease in the amount of cattle dung used 
as fuel, at any Iate in the districts surrounding the coal fields. ,. 

The coal royalty owners are the local zemindars who under the Permanent 
Settlement are the owners of mineral rights. They are at present a class of 
mere rent chargers who take little interest in the working of their property, 
although great waste occurs, especially iu the mint's managed by the smaller 
interests. 

The so-called first-class coal of the Bengal field rarely contains less thaD.
about 12 per cent. of ash, but it generally forms a strong coke suitable for blast 
furnace work, and any serious development of the motallurgical industries in this 
region will probably result, and that before long, in a relatively heavy attack 
on the visible resources. '1'he question of encouraging and even compelling 
economy in mining and coking will soon be forced on the attention of the 
authorities. 

*'For all Jodia. 
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The works of tlie Bengal Iron and Steel Company, unlike the Tata 
,Company's works, have grown up gradually. They were originally started in 
1875, but had a somewhat ehequered history, and did not come into the hands 
of the present Company till about 1889. The poor quality of iron ore 
previously used was largely responsible for the failure of the Company to make 
steel at a profit in 1905 and onwards, but the managing agents, after nearly 20 
years' unremitting labour, have now pnt the concern on a paying basis, 
a result to which the discovery of a body of better-grade ore greatly 
contributed. 

The works haVe been extended and remodelled. They contain four blast 
furnaces, each with a possible output of 80 tonA of pig a day. About half 
the coke required is madc by the Company and the balance is purchased 
locally. 

The steam is generated in boilers fired by tho waste gases from the furnaces. 
The output of pig iron, under normal conditions, is about 10,000 tons a month. 
Since November 1917, onll furnace has been turning out from 1;200 to 1,500 
tons a month of ferro-manganese, which is exported to Europe and America for 
war purposes. The works contain a large foundry making pipes' up to 12 
inches in diameter, bends, columns" fencing sockets, pot sleepers and chairs, and 
are capable of producing castings up to '20 tons in weight. The Company 
employs about 10,000 men. , 

29. The Tata Iron and Steel Company was formed in 1907 and commenced The Tata Iron 
active operations about five years later. It owns iron mines at Gurumasini and and Steel 
elsewhere in India; limestone quarries at Panl'osh in the Gangpur State and Company. 
at Khansbahal ; magnesite deposits in the Mysore .State; and nine large coal 
mines, £01ll' of which are looated on the Jharia ficIcI' and are now producing 
55,000 tons a month. The smelting plant consists of two large blast furnaces 
making approximately 350 tons of iron per day each, and three more furnaces 
are in process of construotion. Coke is at presont supplied to these furnaces by 
180 non-recovery Coppee coke ovens, with a capacity of H tons eaoh. The new 
plant under construction consists of 200 13-ton by-product recovery ovens, and 
a benzol recovery plant for the coke ovrn gases. The steel-making plant 
eonsists of fom; basic open-hearth furnaces of 50 tons. capacity, two furnaces 
of 75 tons capacity and a seventh fnrnace in process of construction, while 
,further extensions are now under way consisting oE two 25-ton Bessemer con-
verters, three electric furnaoes, two 200-ton tilting furnaces ancl a mixer of 
1,300 tons capacity to receive the molten metal from the blast furnaces. 

The present steel capacity is nearly 17,000 tons per mont.h. The rolling mills 
produce about 120,000 tons of rails and smaller seotions yearly. The Govern
ment of India agreed, before the works were started, to take .20,000 tons of 
steel rails a year for ten years fr<,?m the Company, provided they could be pro
cluced of suitable quality and at a suitable price; but, on account of the heavy 
demands in the eastern theatres of ,var, much larger quantities have been htken. 
The Company is now preparing to bnild a 96-inch plate mill. Arrangements 
for further extensions have also heen made with a view to producing sheet steel 
plates anel strips for the manufactUl'e of tubes_ The total developments DOW 

under contemplation will involve an expenditure of no less than 12t crores of 
rupees. 

About 13,000 men are now employed by the Company and 10,000 men by 
contractors engaged in extens~ons. The mines and quarries give employment to 
appl'oximately 15,000 more. A town of 50,000 inhabitants has sprung up at 
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Sakchi, the population of which, it is expected, will be ovei· 100,000 by the time 
the extensions are completed. Suitahle residences for all classes of employes 
have been erected, including coaly lines for about 1,000 of tile lowest-paid 
workmen. Two institutes, a primary school, an elementary technical school 
and a large hospital have also been provided by the DompanYi and a school 
for girls is now under consideration. . 

·30. In addition to the above, cngineering works which cater for the public 
or for groups of mines are springing up, like those at Kumardhubi near 
Barakar, where also fire-bricks, silica and magnesite bricks are now being 
manufactured for the iron imd steel furnaces. A.nother important industry in 

• this district is tli.e la.rge potterY at Raniganj, where pipes, fire-bricks, etc., as 
well as certain kinds of pottery are produced. 

The Deccan Cotton Tract. 

. 31. The three most import.ant crops requiring industrial treatment before 
transport, are cotton, jute and tea .. 

There are several parts of India where cotton is grown on a considerable 
scale, but the largest continuous al'ea is that .covering the northern Deccan, 
Berar, and the western districts of the Central Provinces and of Central India, 
whcre the1'e are between six and seven million acres under cotton, nearly '700 
gins and presses, and 35 spinning and weaving mills. The bulk of this cott.on 
is exported to Bombay and Ahmedabad. When the 1'ailway began to serve 
these districts, at a time coinciding roughIy with the cotton boom caused by 
the American War, most of the pioneer firms were European. Comparativel'Y 
few, however, of the gins and presses are now in European hands, most of those 
so owned being the property of certain large export firms. The rest belong to 
Indian firms dealing in cotton, with their headquarters in Bombay or Ahmed
abad, or to Marwari and other Indian. traders carrying on business locally; 
only a small part oE the capital has been found, and an even smaller share in 
the management has been taken by local capitalists or business men. The 
labour in tbese gins and presses is seasonal and unskilled; but the demand for it 
has appreciably raised the price of other local labour, and the need for field hands 
in the cotton-picking season tends to maintain it a1 a high level. Fitters and 
engineers are fairly numerous; the former have usually been trained in railway 
workshops or mills, and are, here as elsewhere, ready to seek their living in any 
part of India, wherever may,be their original home; the latter are either passed 
pupils of technical institutions, such as the Victoria Jubilee Technical Institute, 
Bombay, or have learned their work in local concerns. Mills are not numer
ous; they are owned in some cases by local, in others by Bombay capitalists, 
and are operated by more or less perrnane)ltly resident labour. The crop is 
financed partly by branches of banks with their headquarters in Bombay, 
especially the Presidency Bank, and part.Jy by Indian financiers and dealers 
who belong mostly to Bombay or other parts of India. The inhabitants of 
these districts generally show a highe~ degree of enterprise than the people" of 
the adjoining non-cottA)n areas to the east. . , 

The above description will also apply fairly well to the cotton areas of the 
. United 1'1'ovinces, Gujerat, the Punjab and Madras; except tbat in Madras the 
gins and presses are to a somewhat larger extent in the hands of European firms, 
and in all these cases, except that of Gujerat, the arrangements foi marketing 
lind financin!; are less4ighly organislld. 



• 24 

The Jute Districts. 
32. The area under jute was 2,729.,700* acres in 1917. The quantity 

produced was 8,839,900' bales of 400 lbs. each.. The centrf:s where the large 
buying agencies and the machinery {Ol' preparing the jute for export are 
situated are less numerous than in the case of the cotton tracts. Much jute 
is despatched to Cal,outta unbaled, comparatively little diminution of weight 
being caused by the necessary cleaning and baling processes, while cotton is 
usually reduced about two-thirds in weight by the removal of the seed: 
'1'he middleman is far more prominent here than in the cotton trade, owing 
to the smaller size of the.individual holdings and to the necessity for sorting, 
bulking and grading the insignificant parcels of jute brought in piecemeal by 
the growers, before sufficient quantities can be collected to attract the larger 
buyers. The fact tbat much of the transport is by water also has some effect on 
the nat~re of the trade. The main buyers up country and in Calcutta are the 
employes of European dealers or manufacturers, or of rich Marwaris. The 
market in Calcutta, both for local consumption and for export, is lI:early, if not 
quite, as active and speculative as the cotton market in Bombay. The 
cultivation of jute his brought a large amount of wealth into the eastern 
districts of B!mgal; the local population is intelligent and unusually well 
educated for India. It is strongly averse, however, from undertaking manual 
labour for hire, and the crop is, as we have seen iu the case of the Calcutta 
mills, handled by an increasingly large proportion of immigrant labourers 
from Bihar and the eastern districts of the United Provinces. These earn the 

- highest wages paid for unskilled labour in any part of rural India except 
the Punjab, rates ofRe. 1 and even more per diem being comDlon in the busy 
season. The mechanical operations for the preparation 9f the crop are far less 
extensive anu elaborate than in the case of cotton; artisans, engineers and 
labour of the factory type are, therefore, much less in evidence. 

The Tea Districts of North-East India. 

33. The position in the tea districts of Assa,m and northern Bengal is very Growth oi the tea 
different. The area covered by the orop is comparatively small, and it is grown industry. 
in otherwise undeveloped tracts; and though it is. relatively valuable in 
proportion to its bulk and to the acreage on which it is grown, its economic 
and agricultural importanee is less than is the case with jute or cotton. 
It is generally accepted that the tea plant is indigenous in Assam, where it is 
.known to have existed in a wild state long before its cultivation and manu-
Iacture were seriously attempted. The first steps in thi~ direction, indeed, were 
taken not for the exploitation of the Indian plant, but with a view to ex-
periment with seed from China in different districts in India. And although _ 
at an early stage attention was prominently attracted to the existence of the 
plant in Upper Assam, for a number of years China seed :vas brought over 
regularly and its cultivation wasrunfortunately as experIence proved-en
couraged in preference to that of the Assam plant. The first sample of l\ssam
made tea was sen t to England in 1838, but it was some years before tea <iulture 
in India became a commercial success. At the outset the investigation had 
been undel'takenby Governmi;lllt, who may in fact be said to have pioneered 

. the industry, but once it was proved that Indian tea could be put on the market 
to compete with the China product, the real beginnings of the Indian tea 
industry were established. This may be dated from 1852, and by 1868 the 
total quantity exported amounted to eight million pounds; after that time 
progress was rapid. Within recent year~ more scientific methods of cultivation 

4i< lnnal fureca.st for BeDgal (includhlg Cooch-Bihar). Bihar and Orissa, Ilnd AEsam. 
3 ., 
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I,ave largely increased the average productiun per acre; for example, during 
the quinquennium 1885-1889, the average production per acre of the 310,595 
acres under tea in all India was 291 Ibs., while in 1916, the average produc
tion of the 650,823 acres under tea had increased to 566 Ibs. Of the total 
lJroduction, north-cast India, including parts of Assam and Bengal, is respon
sible for 90 per cent. and south India for 8 per cent. :£he total exports by 
sea in 1915-16 amounted to 338,470,262 Ibs.; the corresponding figures for 
1916-17 showed a.decrease, but this was' due to freight difficulties, a large 
quantity remaining for shipment at the close of the year; the value of 
exports in 1915-16 was £13,320,715. 'The industr$ gives permanent employ
ment to more than 630,000 persons, while there are also in all the tea districts 
cqnsiderable numbers of people who do part-tim~ work on the gardens. 

Most of the more important gardens in n<lrth-east India are managed and 
financed by Oalcutta agency firms, but recent years have seen an incl1lase in 
the number of small Indian planters and companies. Every garden of any 
importance !,tas its own factory where tea is prepared for the market, as it is 
essential that· the various processes should be carried through immediately after 
the leaf has· been plucked. The better organised factories are elaborately 
equipped with highly specialised plant and are untler the supervision of expert 

. tea makers. . 

34. The question of labour is one of much difficulty. Speaking generally, 
all the important districts havcto obtain their labour from considerable 
distances, and this involves a beavy outlay and an elaborate machinery to 
control recruitment. Assam has always had to contend with special difficulties 
in view of its remoteness from the recruiting districts in the United Provinces, 
the Central Provinces, Bihar and Orissa and on the east CQ[{st ; its importation 
of labonr is regl1lated by the Assam Labour and Emigration Act,19{n (VI of 
1901), and, until recently, labourers were· usually imported uuder a contract 
binding them for a period to their employers, to the breach of wl1iclu penal 
conditions attached. Act XIII of 1859 is, howeiVcr, in force in Assam; under 
this Act penalties can be inflicted for breach of contract on labourers who. 
have received advances and wilfully refuse to carry out a contract to work. 

Indigo in Bihar. 
• 

35. A w~rd may perhaps be said in passing on the indigo industry of 
Bihar. Though the indigo area of Madras is far greater in extent, thf' pro
dyction of its crop is but little organised. '1'he Bihar crop, on the otber hand, 
is mostly grown by or for European planters, who in some cases financ~ 
themselves, in otheFs depend on the help of banks or agency firms. T}ie 
labo)!r employed is all local and of a rural type, and the manufacturing 
processes do not involve the use of much machinery. The educative alJd 
economic effect of the industry is therefore small. The interest of the subject 
however, lies firstly in the planting systcm~ and· in the relations between th~ 
planter, as the owner of lcssee of land and landed rights, and the ryots who hold 
under 11im; thesc have recently been the subject of special legislation, and it is 
therefore beyond our province to discuss them; s"condly, in the struggle between 
the natmal and synthetic products, in which the former had been, nntil the 
outbreak of the war, steadily losing ground. More systematie efforts, howcver, 
are now being made -to enlist the resources of modern science on the planter's 
side· 

Evidence put before us in Bihar left the impression that natural indigo, 
if cultivated and manufactured on scientific lines, offers prospects of great 



26 

improvement, probably sufficient to enable it to hold its own in competition 
with synthetic indigo. In the following ways opportunities have been neg
lected in the past, and their recognition thus _ offers prospects of success, if 
followed up in the future :-(1) :rke application Q/ scientific af}l'iC!llture, (a) 
in. the adoption of phosphatic fertilisers and other improved methods of soH 
treatment, (b) in tbe breediug of plant varieties able to withstand the wilt 
disease, (c) in the organisation of seed farms under suitable climatic conditions 
outside tbe indigo-growing district, and (d) in the rotation of indigo with otber 
crops of marketable value; (2) The processes oj mamifacture, (a) in the recent 
recognition of the fact that the precipitation of indigo is essentially due to a 
ferment, the cultivation of which under suitable conditions may permit of a 
great increase in the yield, and (b) in the preparation of a standardised product 
for the market; (3) The p1'O'lJision of impl'ot'ed financialjacilities . 

.Hy careful management under favourable financial conditions several 
planters have prospered, in spite of the absence hitherto of the advanta"es _ 0 

which the application of scientific agriculture might bring them, and, although 
it is impossible to estimate thc prices at which synthetic indigo will be placed 
with profit in future markets, there is no doubt that the prospects before the 
natural pl,'odnct are sufficient to justify experimental work and enterprise III 

organisation along the lines indicated above. 

The Railway and Government Workshops. 

36. Melltion has already been made of the private engineering workshops The railway 
established to meet the rapid expansion of modern industrial' needs, but by far workshops. 
the most important development of mechanical engineering in India is re-
presented by the numerous locomotive and carriage-building shops which are 
an essential apjunct to the railway system. There are over 70 such shops 
and they are to be found in almost every part of India. The largest are the 
East Indian Railway locomotive shops at Jamalpur with 11,000 hands, the two 
Great Indian Peninsula shops in Bombay employing nearly 10,000 hands, 
and the North-1Yestern shops at Lahore with almost a similar total, while 
the central workshops of the other more important railw,ay systems also employ 
severa! thousand men each. It is the business of this army to keep in running 
order the rolling stock and equipment of the Indian railway lincs. 

37. These workshops date back to the time when the railways, to wbich Labour in the 
they belong, were first started, and during recent years, in tbe case of many of railway 
the larger lines, they bave been. practically rebuilt, so that they now represent workshops. 
all but the very latest developments of modern mechanical engineering as 
applied to locomotive .and car~age building. The labour employed is either 
Indian or Anglo-Indian, supervised and controlled by men brought out from 
England. Very few Indians have risen' to the rank of forema:n, and still fewer 
have been appointed to th~ superior' establisbment. With the de!lrth of Indian 
mechanical engineers we deal elsewhere; but here it may be remarked that the 
failure of the railway workshops to turn out such men must be attributed to 
the lack of provision for t!'aining them, and we must. add that t!Jis deficiency 
bas hitherto been due to the lack of demand for such training owing to the 
absence of visible prospects for its recipients. 

On the other hand, these railway workshops have been the main training 
ground for engineering artisans of every' class, and, owing to thlJ number of 
skilled foremell and chargemen, they, have been most successful in this direc-
tion. In most of t~ese workshops some form of apprenticeship exists, and the 
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sons of workmen already employed are encouraged to follow in their fathersl 

footsteps. Very little has so far been done to provide any form ofelementa:y 
technical training; but in recent years, the administrations of some of the raIl
ways bave started classes, with a view of affording instruction to such of their 
younger workmen as were"sufficiently well educated to avail themselves o! it. 
From the railway shops, the artisans often drift into private employment. 
They also shift very freely from one railway to another, as the conditions of 
life round each workshop are very si~ilar. The extent to which the country 
depends upon railway workshops for its supply of trained engineering artisans, 
however creditable to them, is an unsatisfactory feature of the situation; fol', 

, though the work is of a high type, it covers only a somewhat limited range of 
engineering practice .. , 

38. Although comparatively few in number, the Government ordnilllce 
factories, by reason of the high standard of work turned out in them, are 
also important centres for the train ing of certain classes of engineering artisans. 
These factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkee and 
.Tubbulpore, and each gives employment to several thousand men. Passin-g 
mention may also be made of the Marine Dockyards in Bombay and Calcutta 
and of the workshops maintained on a smaller scale by the Public Works 
Department to meet its own local needs. 

Mofussil Distributing Centres. 

Delhi. 39. The main distributing centres of India coincide as a rule wlth the 
more important railway junctions and are more typical of the comparatively· 
land-locked tracts than of peninsular India. A description of Delhi will serve 
as a specimen, but it must be l'emembered that these <lent res differ 'only in 
size and in the extent of their trade and financial organisation from "other 
distributing centres which are found on a greater or lesser scale all over the 
country, the smaller ones closely approximating to the market towns in rural 
areas which we have already described. 

The popUlation of Delhi consisted in 1911 of 232,837 persons" who, apart 
from a few old families, relics of the Mahomedan imperial court, and" the 
dealers in- and makers of artistic wares, mostly earned their livelihood by the 
collection, preparation and distribution of manufactured articles and country 
produce. As in other places, facilities for finance and tramport have led to 
the construction of a few spinning and weavi ng mills, and others for the 
manufacture of flour and biscuits and the extraction of oil. The trading com
munity consists of a few Europeans, mostly representatives oflarge export and 
import firms with their headqnartel'~ at Bombay or Calcutta, managers and 
employes of local or branch banks and of one or two mills, and a number of 
Marwari dealers and financiers. There are also some representatives of Indian 
firms and of Bombay and Calcutta shops. Goods are received on indent or 
order from Europe or the Indian manufacturing cerrtres of Bombay, Calcutta, 
Ahmedabad, and Nagpur. 'rhey consist mainly of piece-goods, yarn; kerosene 
oil, manufactur.ed or partially manufactured articles of metal (among. which 
sheet and bar IrOn, brass hollow-ware and sheets, and cutlery predomirutte), 
cheap ornaments and trinkets, umbrellas, and so forth. This trade is 
financed by the nine local branehes of the large banks and by the Indian
bankers of the city; The imports by rail into Delhi in the year 1916-17 
amounted to about 431,000 tons, and the exports to about 168,000 "tODS ; 

among the former, coal and coke, piece-g!lods," grain and pulse, metals and 
!ugar were the most important, and of the latter, piece-goods, flour, hides and 
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skins and sugar. Small traders in neighbouring towns purchase their supplies 
from the Delhi dealers, though this practice is being gradually supplanted by 
the opportunities of direct purchase from Bombay and Calcutta, which better 
trade information and closer financial relations between different _parts of the 
country combine to offer. 

Delhi takes a smaller l'elative share in handling country crops for export 
than' in the distribution of imports. The buying agencies or sub-a"'encies of the 

. 0 

larger firms, which rail produce direct to Karachi '01' Bombay are found in all 
the principal grain markets; and, in respect of the grain and seed crops raised 
in the vicinity, it is mainly as a market for local export or consumption that 
Delhi continues to hold its own. 

40. The mms employ the local labour, which is even les~ specialised and Labour in the 
skilful than that of Bombay or Calcutta, and the cQ.tton mills spin only the Delhi mills. 
comparatively low counts for which the cotton of the district is suited. 
Engineers and fitters find their way here from larger manufacturing centres: 

Mofussil Manufacturing Centres· 

41. Oawnpore is a town on the Ganges with a population of nearly 200,000 Cawnpore. 
persons. It is served by the main line of the East Indian Railway and 
branches of the Great Indian Peninsula and the audh and Rohilkhand Rail-
ways. It owes its origin entirely to European enterprise, having been selected 
as the site for a factory of the East India Oompany in the eighteenth century. 
The situation of the town on th~ Ganges, just beyond the limits of the kingdom 
(Jf Oudh, in the centre of a fertile district and on the edge of the mD.in cotton-
growing tract of the United Provinces,.soon made it an emporium of trade and 
necessitated military protection, while the subsequent advent of the East Indian 
Railway did much to develope its growing importance. A large arsenal "'as 
established hero after the Mutiny, to supply the army with boots and leather 
goods which were manufactured by Indian contractors. In order to improve 
the quality of the locally made leather and to avoid the great expense of 
importation from ·England, the Government Harness and Saddlery Factory was 
started here in 1860- on an experimental scale; it proved a success and was 
put on a perma!lent hasis in _~1867. It ,,:as no doubt largely owing to the 
existence of these worh that the Government Boot and Army Equipment 
Factory was started by pri vate enterprise in 1880; it received a considerable 
measure of Government financial aid at the .outset. But the first organised 
private industry started in Oawn pore was the Elgin Cotton Spinning aud 
Weaving Company, which was founded in 1,862. The large quantity of cotton 
passing through Cawnpore, the financial facilities afforded by an important 
trading centre, and the cheap labour of the thickly populated arC8.S 
round, were the chief inducements to its promoters. One factory has followed 
auother, and in 1915 the city contained fivc large leather factories and a 
number of small works and. tanneries, employing over 6,000 hands in all, six 
cotton mills with 4,647 looms and 340,000 spindles, employing over 11,000 
hands, four tent factories, a ve~y large woollen mill, three sugar factories, an 
engineering works, ft chemical works, two large flour mills, a brush factory, 
three oil mills; and a numbcr of cotton gins and presses. There is also a 
central electric generating station supplying both light and power, including 
that required for working the tramway system. 

Cawn!T0re is also an important collecttng and distributing centre. Imports 
amounted in 1916·17 to 599,000 tons, consisting chiefly of coal and coke, 
cotton, piece-goods, hides aud t.anning materia18, raw and refined sngar, sait, 
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food-grains, oil seeds and metals; exports' were 319,000 tons, mostly' of raw 
cotton, piece-goods and yarn, hides, leather, refined sugar, salt, and oil seeds. 
Its tradc, h'oth expor,t and import, is in the hands of several larg@ European 
branch firms and of a number of Indian merchants and bankers,' but the most 
important industrial undertakings are still controlled by the local European 
firms, who fOUJlded them in the first instance, or took them over at a compara
t,ively early date in their history. Oue well-known looal iudus'trial {irm with 
previously existing large interests in Calcutta subsequently started a branch iil 
Cawnpore to handle the trade in indigo seed, which was and stH! is largely 
grown inthc tract between the Ganges and the J umna. 

42. The operatives in the factories, especially in the tanneries and leather 
works, are mainly Ohamrl1'8, who were originally villagc labourers and. tanne~s. 
I,abour is comparatively plentiful and moves into Cawnpore freely from the 
densely populated. rural districts which surround'it. Sample wages in 1918 
\vere as under (in rupces and annas per mensem). 

Cotton-

Grinders and stl'ip11ers 
Sizel's • 
Warpers 
Drawers 
Weavers 

WooE-

Unskilled la bonr 
MUle minder 
PieceI' 

Leath." (Army Boot Factory)

Un-hairers and fleshers 
Scourers and setters 
Slicker whiteners 
Machine operators 

-. 

RB. AB, 

\I 8 
15 0 
20 0 
20 0 

15 to 30 0 

8 III 
17 5 

S 1 

• 12 0 
12 0 
16 0 
21 8 

More has been done in Cawnpore for the housing of lahour by the large 
industrial concerns in proportion' to the numJ'ie'rs employed, than in almost any 
other city in India. Settlements have been established by two companies, 
providing accommodation of a superior' kind for about 4,000 people in each 
case, at a convenient distance from their factories. 

Other Industrial Centres. 

43. This account may, we trust, be thought sufficient for our p6rposeR as 
a sketch of the general industrial position in India. But we are deeply 
conscious of its incompleteness and, had space permitted, sDould ]:lave pre
ferred to present it in much greater detail. A~sam possesses extensive forests 
and large areas" of culturable waste land, and presents important future 
industrial possibilities to whic~ we have not been able to ·do sufficient justice. 
The Madras Presidency, with its varied physical features and wider range of 
climates than any other province of India, grows a large variety of crops of 
high economic importance. Although its coast line is of great leng.th with 
numerons little ports, thcse are mere, open roadsteads; but at the • Presidency 
town the difficulties and dangers of a surf-bound coast have been successfully 
surmounted. Certain deficiencies in its natural resources have hithe'rto 
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bindered industrial development, and modem manufaotures have grown only 
t-o a limited extent.' On the other hand, there are numerous towns in which 
indigenous industries still flourish, and the craftsmen. exhibit a high degree of 
skill and have accepted modern methods in many oases. Madura is a centre of 
extensive weavi.ng and dyeing industries, and Kumbakonam of weaving and 
.of metal work in copper, tin and brass. The tanning industry flourishes in 
many towns and has given rise to a large export trade. The possibilities of the 
Punjab are, it is true, mainly agricultural, but its industries are growing and 
are spread over many distriots. This province possesses special advantages in
respeot of water power, whioh are hound. to te~l in the future, and its people 
exhibit n natural aptitude for engineering. Turning to the Central Provinces, 
the city of Nagpur contains a thoroughly up-to-date ootton mill and a large 
.oolony of hand-loom weavers, and the manganefle field in its neighbourhood has 
been the principal Indian lI.0uroe of this mineral. In Sind there is the 
prosperous .and growing port of Karachi, whioh is.the chief outlet for the grain 
exports of northern India. Ahmedabad is an important up-country city which 
ranks. second only to Bombay as a ootton-manufaoturing centre. It oontains 
a population of well over 200,000 and no less than 60 ootton mills, which 
produce nearly one-fourth of the cotton goods made in India; and its oil-press
ing industry has made very marked progress in recent years. The mere 
mention of such important areas and towns is all that we can attempt; but as 
the main questions dealt with in our report, £uch as the finance of urban 
and rural industries, the interdependence of agricnlture and industries, the 
relative efficiency of labour and 1;he oonditions unde~ w hioh it works, are 
perhaps not very dissimilar throughout India, we trust that the specimen 
descriptions which we have given in this chapter may be acoepted as· a 
sufficient introduction to the subject matter of our enquiry. - ·We must, 
however, admit an exception in the case of the province of Burma. 

Burma. 

44. Conditions in Burma are in· many respects different from those 
prevailing in India, and many of our. general remarks are not appropriattl to 
that province, whilst our recommendations have been framed to meet the 
·situation in India as a whole,and must be modified i~ Some measure' before 
they can be applied to Burma. 

<-
The delta and the lower valley of the Irrawaddy, with their heavy rainfall, Agricultural 

produce little but paddy. The villages are far apart and appear even smaller description. 

than they are in comparison with the wide stretches of rice fields which, in 
the fully cultivated districts, lie between them. Gangs of agricnlturallabourers 
come over from India for the cultivating season, and thereafter work in the 
rice mills; but this state of affairs is found only near Rang·oon. 'l'hroughout 
the rest cf Burma the people of the country carry out the operations of 
aO'riculture, and have extended the cultivated area with striking rapidity. The 
r:sult is that the country can at present export annually some 2} million tons 
of rice from an area of little over 10 million acres under paddy, a position which 
the natural increase of the Fopulation, espeoially if accompanied by a diversi-
fication of cropping, may in course of time materially modify. 

The middle section of the Irrawaddy "\mIley oomprises what is known as 
the dl:-y zone, with a rainfall not exc~e~ng 4? ~nches and often l~ss. Here 
paddy is oonfined to low-lying or ~ficll\lly lI;ngate.d fields, and. IS ~ more 
precarious crop than in the re~IOnB of heaVIer ramfall. 0T?Ppmg IS more 
diversified, and includes cotton III places, sesamum, and varIOUS beans and 
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!pulses, usually grown as so~e crops. Except in the neighbourhood of the larger 
towns there are no roads, and the chief means of communication are the river 
and its creeks and, to a less extent, the railways. We did not visit the portion '" 
of Burma lying above Mapdalay, where the rainfall is again higher and padd;V 
onc.e more' predominates. 'rheexc~ssive d~pendence of Burma ~n . the 'p/IId,dy 
crop is a very marked feature of Its agnculture. Even from thiS pomt of· 
view, such dependence is uudesirable, and a greater diversity of croppipg would 
place agr;i,culture on a wider and, therefo~:e, a safer basis, and almost certaip.ly 
provide raw materials such as cotton, jute, sugarcane and oil sfleds for local 
industries. Considering the great ta* Of agricultural education and develop. 
ment that awaits it, the local Departme(1t of Agriculture is conspicuously 
lacking in equipment, and possesses pra~tically no organisation for the trainipg 
subordin~e staff. • 

45. Even in the platns and valleys. there are wide areas of forest, consisting 
of teak and other species, usually far from homogeneous; in the hills; the 
unending jungle is only occasionally broken by clearings and villages. The 
reserved forests cover nearly 29,000 square miles, which yielded in 1915-16 only 
one cubic foot of timber per acre. l'he unclassed forest areas, of about- 114,000 
square miles, are awaiting further development, either by their systematic 
exploitation as forests, or by beip.g opened .uP for agricultural colonisation. 
The gross revenue from this vast property is at the rate of about eight 
annas per acre of the reserved forest, and the expenditure amounts to about 
four annas. Obviously, there is room for enormous development. Alongside of 
the numerous tributaries and creeks a fair amount of timber has been 
extracted, mostly teak, which, being lighter than water, is easily floated out in 
rafts. The very valuable hard wood. timbers, have scarcely been touched, except 
in the case of a few species, and these only· to a limited extent and mostly for 
local consumption. 'fhe timber for export is mainly teak and is almost entirely 
removed by private firms who hold 15-year renewable forest leases. Such 
temporary roads and railways as are required are put down by these firms. The 
possibilities o( tue forests are thus 'not only inadequately exploited,. but are 
imperfectly' known, and the evidence tendered to us goes to prove that the expert 

• forest staff requires reinfotcement even more urgently than in India. 

46. Among the organised industries of Burma are paddy millirIg, th6'tiinber 
trade, the extraction and refining of minerai oil,and various other mineral 
ventures, -the most important of which in their ultimate bearing on the industrial 
development of India generally, are the winning and treatment of the lead, silver 
and zinc ores of the Bawdwin mine in the Northern Shan States, and the wolfram 
and tin mining of southern Burma. The preparal5.on of rice, timber and oil for 
export and consumption mainly centres in Rangoon, which is the capital and 
the main port of Burma, and is conveniently situated for the receipt of produce 
from the railwayandthe Irrawaddy river alike. The trading and industrial 
popnlation of Rangoon is, to a striking extent, non-Burman. The export 
and import trade is in the ,hands of European, Chinese and Indian firms, fmd 
the industrial processes are mostly carried on under European supervision and 
with European capital. The latter remark applies also to the extraction of 
timber and oil and to the mining industry generally. The fact that most of 
the industrial and trading operations of Rangoon are on a large scale has 
prevented the Burman hitherto from taki.ng an:ll' prominent share in them, 
and the great increaRe·in agriculture has hitherto absorhed most of his energies. 
Except in those towns which are based on trades or industries of modern growth, 
the urban population is, speaking generally, not gaining ground, a fact which 
is in its turn due to the large 'areas of fertile waste laud hitherto -available to 
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the settler. The absence of congestion in the' quarters occupied by the operative 
classes in Rangoon is a welcome feature which deserves note in passing. 

47. The small indigenous industries consist of weaving (mainly silk), "Iood Small and 
carving and carpentry, lacquer wOI'king, metal working and pottery. They ~ottage. 
present several features widely differentiating them in character and organisa- mdustries. 

tion from the corresponding indust.rles in India. Considering the size of the 
industries themselves and the number of persons engaged in them, a relatively 
large proportion 'M the articles produced appear likely to command a sale in 
other parts of the world. Whether this is due to the greater skill of the 
Burman artisan, to his distinctly higher standard of comfort, or to the fact that 
his indigenous arts have so far heen 1Iiss affected by the penetration of western 
manufactures, it is difficult to say. 

Women in Burma take a large share in domestic. iudustries; they weave 
ornate fabrics, and carry out with their own hands many of the most difficult 
and skilled processeSo in other. industries. Incidentally, they perform for their' 
own households the work done in India by barbers, washermen, water carriers 
_and the like. Another very noteworthy feature and one which Bhould facilitate 
measures for the iIpprovement of many minor industries, is the fact that the 
village artisan is not. as in lndia, part of the village system. Weavers, it iR 
true, tend to form separate colonies in most parts' of the world, hut in Burma 
potters, blacksmiths, carpenters and cobblers are found in groupR, which suppli 
areas limited only by the portability of the article made in relation to its value. 

Although the Burman does not compete with, or to any large extent invest 
in, the considerable organised industnes of Rangoon, he is far from backward 
in establish'ing small rice, timber and oil mills further up country, a branch of 
development which may be expected to expand as the more fertile waste 
areas come gradually under occupation. The Burmau has no prejudices 01' 
traditions to d.eter him from industrial work, and there was evidence fOllth
coming to show that, although inexperienced in business and account keeping, 
he has distinct possibilities as an industrialist: . 

A serious handicap to local trade and industries up country is the absence 
of banks; for instance, the only branch bank in the Irrawaddy valley is one at 
Mandalay. 'Jihe financing of trade and of such industries as exist is in the 
hands of Madras Nattukottai Chetties, who charge very high rates of interest, 
and l'eplace their agents as a regular practice every three years, which is apt 
to tell hardly on their clients. 9o·operative banking has been pushed relatively 
f>l~ther in Burma than in any other Indian proyince, and extends not only 
to credit, purchase and distribution, but even to production, e.g., of sleepers 
and road metal by Burman petty contractors, who were pl'eviously iq. the 
hands of Chetties; whilst evidence placed before us showed that in one district 
a small agricultural bank }:lad achieved consider\ble success. 

48. Th!lre is, however, one striking natural deficiency in Burma to which Lack of coal 
we mu~t refer, Although the country has not been fully explored by geolo-
gists, 'it seems probable that it contains but little coal, and that mostly of 
poor quality. For fuel, the ... local industries must either pay theh~gh price 
of imported coal, burn wood, or use oil. Wo~d will probably co~e into more 
extended use in future through more economlC processes, but t~mber has a 
competing value in other ways. 'fhe existing oil fields are al~o being rapi~ly 
drained, and the new ones that have been tested, show no SIgns of replacmg 
the three main fields of Yenangyaung, Yenangyat and Singu. Thus, for the 
future Burma must look to the greater utilisation of water power, and here, as 
in India proper. it is desirable' to organise a hydr.ographic survey, so as to be 
ready to meet industrial demands of the future. 

4A 
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CHAPTER III. 

RAW MATERIALS FOR INDUSTRIES. 

Agricultural Products.' 

• 49: In order to complete this general picture of the industrial position Agricultural 
m India, !it is necessary to give a brief account of the raw lllaterials and natural products as a 
facilities available. basis for indus-

• .' t~ 
Although It must be clearly recognised that Indian industries are now, and 

~ill be in future, chiefly based on the agricultural products of the country, we 
und that, ~mportant and valuable as these are, much still requires to be done for 
their development. The extent to which they are manufactured whether 
for. expg.r~ or internal consumption, instead of being sent out of the country 
as Taw materials, can, in some cases, be largely increased; and the Agricultural 
Department will find great opportunities and sometimes an urgent necessity 
{)f improving the .output and quality of many Indian crops. ill the case of 
{lotton, a note appended to this report (Appendix B) will show the Indian and 
world position of this crop. The quantity of. short"staple cotton raised is Cotton. 
much larger than is necessary to supply the demand of the Indian mills, and 
a surplus is available for export, which foreign countri!ls readily take. At the 
game time the Indian mill-owners are beginning to feel that, if they are to enjoy 
an appreciable share of the more profitable trade in finer goods, more long
·staple cotton 'must be grown in this country. The external demand is. mainly 
for raw cotton and is rendered effective by the imposition of tariffs in the 
importing countries, which has severely restricted the development of the Indian 
export trade in cotton goods. Thy note also illustrates strikingly the necessity 
for further botanical research. It has been left in _ its draft form, as it 
has .already beAn seen unofficially by the' GoVernrrie:p.t of India, by whom 
it was used to support their proposals' for . the appoinment of the Indian 
-Cotton Committe of 1917-18. . , , 

50. Turning to sugarcane, although India possesses a larger acreage under Sugarcane. 
this crop than any other country in the world, her imports of sugar have grown 
in recent years with very great rapidity, and, ·before the war, were exceeded 
only by those of cotton manufactures. The obstacles in the way of increasing 
local production lie mainly. in the poor type of cane and the inferior cultural 
methods -in the principal cane :1reas, the United Provinces, Bihar, Bengal and 

-ihe Punjab; and in the very small holdings on which oane is grown, with 
the consequent impossibility of securing the regular supply requisite for a 
modern central facto;ry. The position has been exmpined in a separate note 

~ 

{Appe.ndix C). . ' 
Cotto'n has recently becn the subject of attention by the Goverlllpent 

of India,' o'wing doubtless to its importance from the point of view of the 
world. supply. But sugar is of almost equ~l interest to Indi~n co:nsumers, 
,and may, we have shown, prove the fonndatlOn of a great Indian mdustl'y, 
We think that the facts which we have collected regarding these ,two 
crops, thoughthey include nothing that is not ~ready well kno,wn to. st~dents 
{)f the subject, are sufficient to prove theue~sslty for ~ clo~e Illv~st~gatlOn .of 
Indian industrial crops, arid for the creatlOn of sClCntlfic ann mdustrlal 
.departments of Government fully equipped to carryon such work. Rich results 
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are already being obtained ftomthe work of the Agricultural Department;: 
but hitherto, owing to the lack of staff, there has been no concentration of 
effort on the crops wLich afford products suitable for local manufacture and 
are, therefore, potential creators -of wea:ltb for other classes than thil' 
agriculturist. 

Fibre crops other 51. Among fibre crops, in- addition to cotton, there are jute, sanl! hemp 
than cotton. (Crotalaria'juncea), Bimlipatam jute (Hibiscus cannabinus) and various others. 

of less importance. , Jute is already very fully exploited from an industrial 
point of view, though many possibilities exist of the improvement of the
crop itself. About half the crop is manufactured in the country, ~nough t~ 
cover its internal needs many times over. Of the other fibre crops, there is-

Oilseeds. 

• little or no organised malfufacture in India at all. Although these are far· 
less important than jute or cotton, they have in some cases valuahle qualities,. 
and can he made into articles for which there is a ready demand. There are 
also fibre crops such as sisal hemp, flax. and rhea, which, though suitable for
India, are either not. grown ill the country at all, or only to a tdy. limited 
ext~nt, . and some of. these, such as flax, are required for manufactUres or 
national necessity. 

52. Oil seeds are extremely importaIjt, both from the agricultural and frolll 
the export point of view. The areas coveTed by the pl'incipal oil seeds and thil' 
pre-war value of exports are shown below. 

Crops, 

Castor • 
Cdp,'a • 
Cotton 
Gronndnut 
:Linseed 
Rape and mustard: 
"B'esamum 
Total non-essential oil seeds 

, 

Area in 
0(1) aCres. 
1913"14 .. 

Not shown .epamtel;)'. 
Bitto 

15,844 
463 

2,268 
4,083 

/ 4,278 
14658" , 

* Excluding copra and cotton. 

Value 

of 
exports 

Rs.OOO. 
1913-14. 

2;0'5,00 
1-,55;06 
2,12,51-
4,88,14 
6,68,71 
4,47",37 
2,70,43 

27;50,06 

A very birge proportion of the produce is exported; much of tne balance is
crushed either by small power plants or in country bullock mills, the latter 'of 
which are veIY inefficient' in oil extraction. The few mills of more modern type-
have found great difficulty in marketing their cake locally, and have also, in. 
some cases, m,ade serious mistakes in their technical management or. business.' 
arrangements, in the absence of proper advice. Little has been done hitherto 
by the over-burdened Agricultural Department to improve the local types of oil-
produQing plants or t{) in vest~gate the conditions under which the oil is formed 
in tue seeds. '],he methods of oil. extraction have been equally neglected, and 
we recommend that this important matter should be examined by the exp61·ts 
who, we hope, will be available in the future. We recognise that the success of 
large-scale mills producing oil for export depends ~ot only on the skill with 

'which they are worked and on improvements yet to he effected in ~he means of
transport (such as possibly the ~doption of carriage in bulk), but on an even 
more important \actor-,the tariff policy which ma~ be pursued in India and" 
elsewhere. The proposals that we are making to provide scientific and economic· 
assisbmce should enable increased attention to be paid to the improvement of' 
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-Indian crops, an(i our recommendations regarding the provision of facilities 
for the purchase _ of machinery and plant should lead to a great development in 
the methods oE preparing them for the market., 

53. In the case of bides,}t is a well-known 'fact that the majority Hides and 
{If these were before the war exported to Germap.y, and that the export hide mar- leather. 
ket of Calcutta was entirely in the hands of German firms or firms with German 
,~ffinities, who were bound by trade arrangements to sell to the continent throug h 
·tt ring of German dealers at Hamburg and Bremen. , 

In Madras, the eXI?ort of raw hides is negligible, but large quantities 
-of both hides and skins are shipped in a lightly-tanned condition. As a result 
-of the measures introduced since the outhreak of war to stimulate the export of 
, East India kips,' as these hides are called, this irtdustry has made a con~ 

-siderable advance. In Bombay, there are a few tanneries which prepare hides 
for shipment in a similar fashion. In addition to the valuable trade in raw 
hldes from Calcutta, large quantities were also exported in a raw state through 
Karachi and Rangoon. 'l'he,export of TaW ,skins is considerable from all ports, 

'<lspecially from Bombay, Karachi and Calcutta. 
The village tanner finds that the continued rise in prices is placing local 

bides to an increasing extent beyond his reach. His methods are in any case 
extremely inefficient; he has been justly described as ' making It good hide into 
'bad leat1!er '; and there seems little hope that his industry can or w;ill e\'er deserve 
to be saved. The organised tanneries vary in size and efficiency from large 
concerns employing upwards of 2,000 hands even before the w~r, to the numer

-{Jus Indian-managed tanneries, the smaller of which employ only a few dozen 
men. The princi~l difficulty at present is the lack of organisation and expert 

,-skill. ' 
Chrome tanning so far has made comparatively little headway ih India, 

-chiefly owipg to the fact that its processes are highly technical, requiring 
chemical knowledge and an elaborate equipment of machinery. Progress 
in recent years, however, especially since the outbreak of war, has been rna!'') 
rapid, and considerable quantities of special - forms of chrome leather, for 
-which the Indian hides are particularly suitable, lJ,ave found a ready market in 
London. 

Vegetable tanning materials, of good, though unequal, quality are founa 
in mos~ parts of India. '{'he two chief agents used hitherto have been oahul 
{Acacia arabica) and avaram (Cassia auriculata) bark. Divict,ivi (Cffisalpinia 

-coriaria) and myrab01ams (Terminalia chebula) are in local demand and are 
.also very, largely exported'

t 
l\f:angrove bark is available in Bengal and other 

places ~long the sea-coast. Numel'ous other trees and shrubs are also used in 
. different parts of the counijry by village tanners, and their properties are now 

. (1918) being systeP,latically.investigated under the orders of the Indian Muni
;tions Board. 'But the machinery for the collect.ion of vegetable' tanning 
.agents is not at present sufficient to produce a supply adeq\late to the largely 
-increased demands, which arose, owing to war conditions, in the year: 1916 
cand oD.wards. The preparation of tannin extracts has been tried from time 
-to time, and generally without much success, but the conditions under 
which' such attempts have been made were not satisfactory, and should not 
'preclude fUrther work in. this direction. 

6~. Here" again, the exclusion of the question of tariffs from our terms 
-of reference renders us unable to recommend any complete sehe.me for 
.dealing with the situation; but we are decidedly of opinion that an important 
~teatu.reof any such scheme must .be the extension and improvemllnt or 
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the tanning industry, both in respect of the lightly-tanned hid~s of Mad~as. 
and the completely tanned and curried leathers of the large Indian tan.n~r~es 
in Cawnpore, Bombay and elsewhere. We recognise that, amon~ other mltl~l 
difficulties, this industry will be exposed to the risk of orgalllsed ?ompeti
tion from hide exporters. It must, therefore, in any case be estabhshed on 
a considerable scale, though rt will be impossible for India to tan all her 
own hides £01' some time to come. We also recognise that India will, for 
an even longer time, be unable to consume all the leather that will be· 
produced by an extension of the industry on a scale sufficiently large to 
withstand the competition of cxporters of hides, while tariff ba~s again~t 
the importation of. leather exist in many foreign countries whlCh, admIt 
hides freely. 

In view of the importance of the question, we have prepared a separatEt 
note (Appendix D), discussing the position in detail and embodying certain. 
definite proposals. 

Minerals. 

55. The nature and extent of the mineral deposits of India have been 
systematically examined hy the Geologi~alSurvey Department, .although. it 
has been impossible for it, with limited funds for establishment and prospectmg 
eq¢.pment, to- carry its investigations, except. in very speci~l cases, io a 
point which would warrant-commercial exploitation without further detailed 
enquiry. _ The mineral deposits of the country are sufficient- to maintain 
most of the so-called 'I key" industries, except those that require vanadium,_ 
nickel and possibly molybdenum. 

It is unnecessary here to repeat in IIny detail information which is· 
already available to the public in the records of the above. department. 
As has already been shown, Indian coal is very unevenly distributed and 
gcnerally poor in quality. The de5.ciency is especially notew~rthy in thEt 
case of Madras and Bombay. Iron ore is found in many parts of the Indian. 
continent, but the instances in which ore of good quality exists in suitable
proximity to satisfactory coal supplies are not very numerous, though 
sufficient in all probability to warrant large extensions of ·the existing 
iron and steel works. A rich deposit of lead and zinc ore exists in the Shan 
States of Burma, -but, although the mine 18 in active operation, no attempt 
has hitherto been made to smelt the latter metal in India. The copper ores· 
of Singhbhum, a district of Chota Nagpur, have as yet scarcely been exploited,,
although a mine has been developed and smelting works have bee.n erected: 
and have already started operations. High-grade chromite is produced in large 
quantities in Baluchistan. The bauxite deposits of'India, the best and largest 
of which are found in . the Central Provinces, were made known to the
public by the Geological Survey some years ago, but have not yet been . used 
as a source of aluminium. Manganesc ore is extracted in very larg!t" 
quantities in the Central Provinces, and to a less extent in Chota Nagpur, 
Bombay, Mysore and Madras. At present it is mainly exported in a raw 
state to other countries, although the two existing iron and steel co~panies. 
have, since the war, manufactured considerable quantities of ferro-manganese. 

South Burma is one of the richest sources .in the world of tm:igsten 
ores, occurring in the form of wolframite, the best known ore of this-· 
metal, which ha~ now become almost indispensable to mechanical engineer
ing as an ingredient in " high-speed" steel. Tin is abo fouDd there and. in. 
other parJ;s of Lower Burma, and successful dredging opeartions are carl'ied.. 
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on in Tavoy. Ores of antimony are found in the Shan States in Tenas-
s'd' M ' enm an In ysore, but none of these has yet been successfully exploited. 

56. India also takes the first place among the mica-producing countries Mica. 
of tli~ ~orld. Tbe Bihar mica is of the bighest grade so far raised in largo 
quan~ltles. The mineral was, until recently, won almost entirely by small 
workmgs: b~t somc of the larger firms interested are now beginning to apply 
more sCIentific methods. Micanite has already been made experimentally 
at Kodarma, and works will probably be established on a permanent basis 
before long; it is also manufactured in the East Indian Railway workshops 
at J amalpur. . 

57. Cement works have been started at Madras, Bundi, Porbandar Cement and 
and Katni. 'l'he factories are equipped with plant of modern design, and the pottery. 
quality of the cement produced is officially reported to be satisfactory. They 
are, however, only able to meet part of the. Indian demand, and though the 
cost of manufacture is believed to be low, the price of this commodity to the 
public is ~till controlled by the rates at which it can be imported. A sufficient 
reduction in the price of cement would lead to a great extension of its use, 
especially for lining irrigation canals and. channels with the object of 
preventing waste of water. 

Experiments in the suitability of various clays for pottery purposes have 
recently been conducted in the Bombav School of Art and elsewhere, with 
results that should be· made more widely inown. . 

;58. Sand and lime suitable for the manufacture of glass occur in many Glass. 
parts of India, but hitherto only partial success· has attended the _ working 
of the few glass factories that have been established, while failures have 
been .frequent. But it by no means follows that glass cannot be successfully 
made in India. What has been most conspicuously iacking hitherto has 
been a complete and systematic investigation into the economic possi
bilities of glass making in the different parts of India, illcluding the price of 
fuel and raw material, and the distance and extent of markets. The 
prospects and position of the glass industry in India generally form the subject 
of 1t separate note (Appendix E), which clearly demonstrates the necessity 
of considering not only the economic but also tbe technical side of a new 
venture, and of employing a number of specialised experts before taking up 
a complex industry. 

59. India possessed at one time a practical monopoly of saltpetre, wbich Baltpetxe. 
is Iound in the plains of Bihar, the United Provinces and the Punjab, and 
extracted and refined by indigenous metbods. Owing to its occurrence in 
admixture with salt, its preparation has hitherto been safeguarded by various 
excise precautions, wbich are alleged to hav:e weighed heavily on the 
industry, though it has expanded greatly under the stimulus of increased 
prices during the war. Indian saltpetre had previously been supplanted 
to a large extent by the potash mines of Germany and the nitrate deposits 
of Chili. A separate note on tbis industry also (Appendix F) is attached 

to this report. 

ForestS'. 

60. The area of forests under the control of the Forest Department in The extent 
1915-16· was 249,000 square miles, of which 99,205 square m.iles were a~~:a~e _ 
reserved. The total outturn was 286 million cubic feet of timber and fuel, ~entfo:~~ 
and minor produce valued at Rs. 116 lakhs; of these 179 million cubic 

5 



Incomplete use 
made of forest 
resources. 

38 

feet and Rs. 88 lakhs worth of minor produce came from the reserved forests. 
This gives a yield per square mile of 1,149 cubic feet of timber and fuel, 
and minor produce valued at Rs. 47 from all cl.asses of forest; and a corre
sponding yield of -1,809 cubic feet and Rs. 90 worth respectively from 
l'eserved forests only. For the forest produce of Native States, no complete 
figures exist. India imported 96,000 tons of timber valued at Rs. 74' lakhs in 
1913-14, the last year before the war. In spite of freigbt diffic~lties, there 
has not been' much relative decline under this head during the war years, a 
fact which shows the necessity to India, -under present conditions, of these 
imports. Against this (according to Statement No. XV of the Statistics relating 
to Forest Administration) the exports of forest produce in the' same year 
were valued at Rs. 454 lakhs. The largest items of this total, viz., caoutohouc 
(Rs. 79 lakhs) and lac (Rs. 196 lakhs) are by no means excluRively, or in the 
former case even chiefly, derived from Government forests; the principal 
export which can be assigned wholly or mainly to this source was teak, valued 
at Rs. 78 lakhs. The value of other timbers (excluding sandalwood) was only 
Rs. 7lakhs. 

• 
The following figures illustrate the financial aspeot of forest manage

ment. In additiou to forest produoe removed free or at reduoed rates, valued 
at Rs. 85 lakhs, the total receipts of the Forest Department for the year 
1915-16 amounted to Rs. 310 lakhs, and the expenditure to Rs. 178 lakhs, 
yielding a surplus inoome of Rs. 132 lakhs. '['he expenditure on roads 
and buildings was just under Rs. 12 lakhs, though in the last year of peace 
it amounted to 'Rs. 18 lakhs. To tUese figures should, presumably, he 
'added a shal'e of the cost of the supervisrttg staff shown under the head of 
administJ;ation; but, on the other hand, a large amount of the .expenditure 
must presumably have been on aooount of maintenance of existing works. 
The importanoe of these figures arises from the _strong evidence reo.eived 

, by us in many provinoes of the inadequacy' of the forest staff ... for the 
work of exploitation and commercial development, espe'cially in the high~r 
grades, and of the urgent need for improved fores~ oommunications. The 
expenditure a'll the Imperial Fore_t College and Cential Research Institute 
was only Rs. 2'87 lakhs, much of which was, moreover, inourred in the training 
of reoruits for the department. 

61. As the above figures will have shown,the national forest estate is of 
vast extent and value; but a sorutiny of the output per square mile proves 
that its aotual yield has hitherto lagged far behind its possibilities, and is, in 
most areas, greatly in defeot of what the natural inorement, must be. The 
c-hief needs of the Forest Department are undoubtedly the development of 
transport faoilities; the exploitation of the ,forests on more commercial lines; 
and the extension of research and experimental work, which should, when 
necessary, -be oarried out on a larger soale and under commercial conditions, 
All these deficiencies point to the necessity for more staff. 

Turning first to the question of communications, we find that those 
portions of the forest estate which are favourably situated for export, for 
industrial exploitation or for the very important agricultural demand, have been 
utilised fully, sometimes too fully, but generally, in the absence of a 
proper system of transport, not on the most economical lines. '[he same laok 
of transport facilities leaves valuable and extensive areas of forest, especially 
in Burma, in Assam, in the Himalayas and in the hilly tracts of thA west 
coast, very largely unexploited, while quantities of timber are imported by Eoa 
from distant countries. The difficulties of transport in theBe forests, remote 
from commercial centres, are great, Many valuable timbers do not float, while 
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water carriage of those that do is rendered difficult by the intermittent nature 
of the streams in many parts; or by obstructions in the hill sections of rivers 
with a perennial water supply. In most forest areas, railways, ropeways 
and tramways are non-existent, whilst even passable' cart roads are often 
wanting. Difficulties of these kinds have, however, heen successfully overcome 
in other countries, and we see no reason why they should not be conquered in 
India also. We unclerstand that, to deal with special problems of this nature, 
the Goverument of India are contemplating the recruitment of a number of 
forest engjneers from countries where forest engineering is practised on a large 
scale, and have held that ordinary work such as the construction of roads,. 
buildings and simple tramways can be carried out by the forest staff, with 
such assistance as may be necessary from the local Public Works officers. To the 
first of these propositions, as a temporary measure, we desire to lend our 
hearty· support; but as l'egards the second, we consider that the heavy routine 
duties of the existing superior forest staff, in connection with the conservancy 
and improvement of the forests and the exploitation of their produce, render it 
impossible as a rule for such officers to devote time to the question of 
transport facilities. It would be more economical to employ a full staff of 
forest engin.eers, in which experts in special forms of forest enginee~ing would 
eventually be included, g~aded in such a way as to make the prospects of such 
a separate branch of the Forest Service in itself sufficiently attractive. We 
propose below that the extraction of some classes of forest produce should 
be undertakeu through the agency of this staff. 

62.' Another important deficiency to which we desire to draw attention is 
the absence of information of commercial value regarding the products of the 
forests and of commercial methods in rendering' them available for indus
trialists. We would refer specially .to tJ;Je advantages which would arise' 
from putting the timber on the market as far as possible in the form of 
standard scantlings. In certain cases, especially in Burma, the exploitation 
of timbers has been handed over to private agency on long leases: the Forest 
Department claims that such an arrangement is pecuniarily diRadvantageoUg 
to Government, and there is evidence. to show .that private firms are unwilling 
to remove or unable to find a market for the less known timbers which are 
usually too heavy to float. We consider that Government should have· 
at its disposal a staff which will enable it to play a"'more ~irect part than 
JoIitherto in the exploitation of its own forest estate, in order to obtain a 
lal'O'er share in the yield thereof and to ensure a fuller use of the many 
val~able species hitherto untouched. The members of this staff need not be 
trained silviculturists; they would be generally guided in their selectign of 
timber for removal by the direction of highly qualified officers of the regular 
forest· staff, under whose orders they would work. They should be capable of 
judging whether a partiCUlar tree is in a condit~on that will repay exploitation; 
but for the rest, their work in organising the removal of timber would be a 
form of engineering, and would bring them into intimate touch with transport 
qllcstions. They might thus suitably form part of the. service oj' forest en~ineers 
which we have just proposed.. They would not be duectly concerned WIth the 
selling price or the marketing of timber, matters whieh would be dealt with by 
selected forest officers on lines suggested by us below. It will, of course, be 
understood that the employment of special .men for the collection and removal 
of forest produce will only be necessary in certain special cases, where the 
~alue of the timber and the difficulties in the way of its exu·action warrant 
such a course. Due provisiou should be made for the future training of 
Indians in this country as forest engineers for ordinary and for special classes 

of work. 
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Timber removed under Government agency, otherwise than to fill definite 
orders or for local consumption, will require, especially in the case of the 
less known species, special arrangements to bring it to the notice of consumers 
and render it available for them. The officers controlling dep6ts established 
for this purpose should· be selected for their commercial aptitude, aud should· 
keep in -dose touch with the various Departments of Industries and thrOugh 
them with consumers. 

63. In resp~ct of the third requirement of the department, research 
and experimental work, we consider that the equipment ofthfl-Forest Researoh 
Institute at Dehra Dun is wholly insufficient. We observe that the Inspector
General of Forests is of opinion that the staff should include (1) a wood 
technologist, (2) Ii pulp expert, (3) a tan and dye expert,. (4) a minor produce 
expert, to be employed on research work only. We agree generally with 
these suggestions, so far as they go, and we propose in Chapter IX a scheme in 
accordance with which suilable specialists will be available ·for research in 
these subjects. Something more is, however, needed; there is a very mm-ked 
absence of a practical link between the work of the laboratory experts at the 
Forest Research Institute and the development of successful commercial under
takings. A forest economist was appointed to su pp1y this link, but the difficulties 
of the position and the variety and extent of the duties which have fallen to the 
lot of this officer were at the outset inadequately estimated. At present he has 
only one assistant and has . to share with the other. research officers the 
services of a single chemist.. The Forest Economist is expected not only to 
have a ballie knowledge of forestry, but to know enough of the chemical, drug, 
oil and other trades to give adequate answers to all sorts of miscellaneous 
enquiries, as well as to detect and follow up promising raw materials. The 
present arrangement by which a single officer is detached for a task that requires 
the knowledge of a dozen specialists, is not only-unfair to the individual but 
eminently unsatisfactory_ to the department. 

64. Several instances have been brought to our notice illustrating the 
possibilities of the commercial development of various descriptions of forest 
produce on new lines; and the failni·es and successes recorded seem, in 
our opinion, to point clearly to· the correct solution. We will first therefore 
briefly describe them .and then formulate our proposals. 

The Bulletins of the Forest Department are often of great value, but one 
issued some years ago regarding the suitability of Indian timbers for matct 
making has been cited feelingly by several witnesses, as an example of the 
dang2rof recommendations based upon incomplete enquiries, especially in 
the absence of data obtained from actual practical experience. 

Some preliminary ·work has apparently been done in connection with the 
antiseptic treatment of timber. But we believe that .. this· has. not been carned 
ont on a scale and nnd~r conditions that will give results on which action can 
be taken commercially. 

Very definite recommendations have been made as to the suitability of 
bamboos for the manufacture of paper pulp, and excellent paper has been made 
from such pulp; but. eveubefore the war, business men were obviously 
reluctant to.develope the concessions that they had obtained. So far as can be 
ascertained, the reasons for this hesitation were the lack of adequate informa
tion regarding the cost of· transport of the raw material and doubt as' to the 
cf<pitaloutlay necessary on plant and machinery, coupled with uncertainty as 
to the cost and quantity of the chemioals required in the manufacturing 
processes. Finally, there was a fear lest the infant undertaking might· be 
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orushed by the dumping of wood pulp from Scandinavia or North America, 
and there was the knowledge that Japanese experiments in this direction had 
not proved successful. The position of paper lJUlp in India after the war will 
undoubtedly depend very largely upon the manufacturing conditions in other 
countries, upon fiscal regulations and upon the cost of transport overseas. It 
would appear, therefore, iUhe above line of argument is correct, that we have 
here a good case for a Government pioneer factory. It might or llIight not 
prove commercially successful; but it would certainly, if properly managed, 
provide adequate data to determine the commercial possibilities of the bamboo 
as a source of paper pulp, when normal conditions are re-established. 

The history of the attempts to e~tablish wood distillation in India also indi
cates_ the desirability of an organisation for commercial experiment, such as is 
now under discussion. Thesubject was independently taken up by the Director 
of Industries in Madras and by the Superintendent of the Government 
Oord-ite Factory at Aruvankadu. Later on, these two officers co· operated ; but 
their proposals were generally viewl.ld by the Forest Department with mis
giving, and no useful assistance was J'endered. The subject of wood distillation 
has been treated throughout as a matter of acadcmic interest rath~r than as 
one of vital impor~ance. Thc result has been that India has failed to 
establish an industry which, at the present time, would have been of the 
greatest national value. • 

We see, therefore, that some link is needed be~ween the research offi.cers 
and the commercial public, to create confidence among the latter in the results 
obtained by the work of the former. The type of mind best qualified to un
dertake soientific research is probably the least adapted to deal with commercial 
matters. 

65. Instances of the- correct method of dealing with problems of this ~ort, Success of 
however, are not wanting, and in two cases at any rate success has been cOfrr~ct methods 

d th h h t h · h' t Ii .. 0 pIoneering. achieve, oug ere 00 t ell' IS ory con rms us In our views as to the 
necessity for close co-operation between the preliminary scientifio research 
and the subsequent commercial development. 

The beginnings of the present resin factory at Bhowali in the United Pro
vinces, date baok some 27 years. We understand that it recei ved assistance in 
its later stages from the Research Institute; but originally in the absence of a;uy 
officer with an expert knowledge of tllrpentine distillation, it was developed on a 
system of trial and error, with consequent waste of money, and is even now far 
from satisfactory. On the other hand, the factory at Jallo, near Lahore, has 
attained a much greater degree of success in a far shorter time, not so much 
from any help it derived from the experience of the Bhowali fa@tory, as 
because the officer: who was to design and work it was given the opportunity 
of acquiring expert knowledge of t,urpentine distillation under commercial 
conditions in other countries. 

Before leaving this subject, we desire incidentally to draw attention to the 
fact that both the turpentine and the rosin produced at these factories differ 
in chemical' constitution from the corresponding substances produced elsewhere, 
Rnd to . the opportunities presented hy this fact for a fresh series of researches 
to discover the preeise nature pf these differences, and whether these may not 
perhaps indicate the existence in the Indian pro~ucts of sub~tances of ~pecial 
commercial value. The continuance of research In such cases IS most deSIrable, 
not only in the hope of ~resh discoveries, but in order to forestall possible com-

petition. 

66. Reference may also be made appropriately to the success achieved in 
the distillation of sandalwood oil by the Mysore Government. In this case, the 
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work was initiated by the State Department of Industries consequent upon 
the dislocation of the trade in sandalwood, which ensued soon after the 
outbreak of war. The preliminary investigations were made by the Director 
ofIndustries with the assistance of the staff of the Applied Ohemistry Depart. 
ment of the Indian Institute of Science. It was necessary to get results quickly, 
and the resources of both the State Department and the Institute of Science 
were concentrated on the problems which arose. Subsequent developments, 
due to the prolongation of the war and the enormous rise in the cost of trans
port overseas, have rendered this. venture, for a time at any rate, extraordina
ri.ly profitable. It is understood that sandalwood distillation was also under 
enquiry in the Porest Research Institute, as the matter is of considerable in
terest to the Forest Departments of both Madras and Coorg; but the Ijcouomic 
Branch of the Institute was ill-equipped to uudertake the preliminary inves
tigations, and was further not in a position to c'arry them out on the scale neces
sary to create confidence and so warrant an investment of either-public money 
or private funds in the establishment of the industry. 

The Forest Department has considet'ed the possibility of utilising tan stuffs, 
and the Inspector-General proposes the appointment of an expert for tans and 
dyes. Work is, however, already going on i.n connection with the organi~ation 
for improving the tanning industry under the Indian Munitions Board, for 
the prepara1lion and testing of tannin extracts on a commercial scale; and this 
close connection between the laboratory and the tannery seems to be the correct 
method of tackling the problem. 

67. Although there is much that call be done by the Forest Research In
stitute in discovering possible products of value, in obtaining and. disseminating 
information regarding their distribution and quality, and in testing them in the 
laboratory, it seenis clear that an prganisation of a different nature is required 
to ascertain the results of treating them under commercial conditions. It is 
not necessary th'at this organisation should be attached to the Research Insti
tute or even in all cases be managed by the Forest Department; so long as the, 
necessary touch can be maintained. It is here, Vie consider, that Departments 
of Industries will be able to co-operate with the Forest Department, either-by 
es~ablishing pioneer factories, or, where these are not necessary, in placing the 
data obtained by the research officer before the industrialist in a way which 
will elicit his support. In other cases, the suggestions put forward by the 
Forest Hesearch Institute might be taken up by other suitable departments or 
by private agency direct. 

Necessity of plan. 68, Thery are certain special industries such as the manufacture of pencils, 
tatioDS. matches, tea boxes, both ordinary and three-ply, and packing eases, which require 

a continuous supply of suitable timber within a reasonable distance from the 
factories, this distance depending on the method of transport. As the species 
suitable for these industries do not as a rule occur gregariously, their concentra
tion in plantations is strongly to be recommended. We understand that the 
l!'orest Silviculturist and local officers are engaged in studying the habits ·of 
these species, and that the formation of such plantations has been cor;nmenced 
in Bengal and Assam, Similar measures have been very effective in the case 
of fuel-plantations of casuarina on the east coast and elsewhere in Madras, 
where the example has _been largely followed by private enterprise .. We have 
dealt further with a particular aspect of this subject in Chapter VI, wher" we 
discuss the- various sources from which power can be provided for industrial 
P lll'poseR. 
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Fisheries. 
69. Striking evidence was also put before us regarding the immeme future Indian fisheries 

which awaits a more active development of Indian fisheries. It has been abund- and their develop .. 
antly demonstrated by the few investigations that have hitherto been conducted ment. 
in Madras and Bengal into the l)Ossibilitiea of deep-sea fisheries, by trawling, 
netting or line fishing, that a very large supply of food can be obtained from 
this source. T'he dearness and irregular supply of fish in many ci ties and towns 
withhi a reasonable distance from the coast is a subject of general complaint. 
The fishermen are usually men of low caste, igniftant, idle and unedncated, with 
a low standard of comfort. They are mercilesRly exploited by middlemen, 
whose exactions lessen the supply of fish. -and add greatly to its cost. In inland 
waters, various causes, suoh as the me of certain types of nets and fish traps, and 
the destruction of fish by the periodical emptying of irrigation channel~, have 
had a mos.t injurious effect on both the quantity and the quality obtainable. 

70. '1'he Madras Fisheries Department has shown that much can be done to Work of Madras 
improve the ,methods of sea fishermen in drying fish and preparing fish oil and Fisheries Depart~ 
fish manure. As a result of its exertions, some 250 small fish-oil factories' have ment. 
been established along the coast, mainly by the fishermen themselves; and still 
further improvements in the preparation of the oil have been worked out by 
Sir F. Nicholson, the Honorary Director .. The possibility of preparing tinned and 
cured fish "Of hig-IT quality has been amply demonstrated on a commercial scale.' 
Co-operative societies hilye been started, among fishermen, and seem likely in 
course of time to prove both successful in themselves and valuablfl in develop-
ing a sense of self-'i'ospect and a higher standard of comfort among their mem-
bers. Much experimental work has also been done in connection with the 
stocking of tanks, rivers and canals with fresh-water fish, and the cultivation of 
certain' species in ~ngoon waters offers very promising prospects. We think 
that the Fisheries Department :desel'ves even fuller support from Government, 
especially in the further development of deep-sea fishing. T'he capture, preserva-
tion and transport of deep-sea fish require investigation and demonstration on a 
commercial scale. An organisation for the marketing of the'fish will also have 
to be provided. Owing to the present uncertainty of ,the results and the varL 
ous difficulties interposed by the strong position of middlemen, the absence 
of refrigerating storage and other causes, there are many obstacles to overcome, 
and private enterprise is not likely to enter this field, until Government has fully 
shown the possibilities of the industry and expert employes are available. The 
only attempt of which we heard to establish a private industry in fish on 
modern lines in thi~ province, met with disaster owing to ignorance of local 
conditions, arld the example is likely to prove deterrent unless Government leads 
the way. 

The superior staff of the Madras Department consisted in 1917, in addition to 
the Honorary Director, of two Europeans, -the marine and piscicultural ex
perts, and three Indians, an oil and soap chemist, an assistant to the piscicultural 
expert and an Assistant Director, a highly educated Indian gentleman, himself 
of the fisherman caste, with European scientific training. The extension of the 
operations 'of the department will, it ma~ be expected,. lead to the trainin~ of a 
number of additional experts, whom prlvate compames, when-formed, wlll no 
doubt be glad to engage. The total expenditure on the department in 1915-16 
was Rs. 1,83,000, against receipts of Ra. 1,35,000; the bulk of the latter, how
evoc, were payments in respect of ,certain fishing rights which the deparhnent 

administers. ' 
71. The Bengal Department 01 Fisheries, which was till recently under ihe Fisheries in other 

control of tho Director of AgricuHme, has at its disposal an amount less than provinces. 

/ 
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a qnarter of that expended in Madras, and employs only a European piscicnltn
ral expert and two Indians. The work of the department has hitherto consisted 
mainly of a general enquiry into the conditions of fish life and fisheries in Bengal 
and Bihar and Orissa; a few co-operative credit soCieties ,have been started, and 
varions special enquiries have been made: bnt the impression left on the Com
mission was that the department was seriously in need of staff and funds, and 
that little satisfactory progress was likely on existing lines. There is no reason 
to believe that the possibilities in Bengal waters are in any way inferior to those 
which the Madras department has shown to exist; but in Bengal, as in Madras, 
the fishing industry is carried on under very bad c~nditions. Organised private 
enterprise has not so far taken up the industry with any success, and the 
department appears to be out of touch with what little exists. We are very 
decidedly of opinion that the development of fisheries in Bengal should' be 
taken up fully and energetically, and that the executive staff of the 
department should be considerably 'improved and strengthened. 

We may remark t4at the Bombay and Burma Governments do not possess 
any Departments of Ftsheries; and. we would suggest that they might well con
sider the desirability of establishing them, The latter Government in particu
lar draws a revenue of some Rs. 30lakhs from fisheries, 

Conclusions. • 72. We see no necessity at this stage to propose the creation of' an imperial 
Department of Fisheries, but Iv~ think that the proposals that we are making 
regarding the organisation of scientific services will have a most important' 
bearing on the improvement' of fisheries in India. To furnish each of th~ larger 
provinces with the necessary complement of scientists wou1d involve, undue 
expense, and an incomplete equipment would be useless; moreover, there 
are se.veral large river systems which extend into two or more provinces, and· 
the fish which frequent them cannot be studied satisfactori]y by a purely pro
vincial organisation. 

We therefore recommend th!l.t the Zoological Survey be strengthened 
by the addition of scientific ichthyologists who would work inclose touch 
with, and would occltSionally be lent to, provincial departments. In tliis way 
they would soon accumulate a . store of knowledge regarding the life histories 
and habits of Indian fish, in the absence of which· much of the work hitherto 
done has been, and must remain, ineffective. . 



CHAPTER IV. 

INDUSTRIAL DEFICIENCIES OF INDIA. 

73. The sketch of Indian industrial conditions outlined in the preceding Incompleteness 
chapters woul~ be misleading, unless we drew attention to the extraordinary?f Indi~'s 
extent to w hwh ~he country, with its great industrial possibilities and re- md~strial 

. t· ddt ' t 'd f If' equIpment. qmremen s, IS epen en upon ou Sl e sources 0 supp y or ,the raw materIals 
and manufactured articles necessary in the daily life .of a morlern civilised 
commullity. The existence of these deficiencies is prominently before 
industrialists and consumers alike at the present moment, and before 
presenting a list of them, we may briefly discuss their causes. 

74. The basis of modern organised industries in those countries where Causes of 
t~ey made their first appearance, was thc manufacture of cast and wrought deficiencies 

iron. The invention of the stellm engine created the necessity for machine tools, 
to produce parts which would fit with sufficient accuracy to give smooth and 
efficient working. ~he existence of machine tools greatly facilitated the 
manufacture of standardised parts in large quantities, which were in demand 
for the mechanical processes required in textile and other similar industries. 
These large-scale manufactures increased the demand for industrial chemicals. 

But· the course of industrial development in India has followed very 
different lines. The political and economic conditions of India in the past have 
created a large export and import trade; and this trade has brought about. 
the. present industrial position. A large rail way system and such othe~ 
mechanical facilities as were necessary for the preparation and transport of 
produce for export have been brought into existence, but, in the absence of 
an existing iron and steel industry, with imported appliances. '[hE< great 
textile industries similarly rely almost entirely on imported plant, and spares~ 

The obvious need of having repairs done on the spot has led to the establish
ment of numerous engineering shops, without any corresponding equipment 
for actual manufacture. 

75. ,4n examination of the present position of the Indian iron and steel The Indian iron 
industry will show how the deficiency in this all-important industrial factor and steel 

industry. 
has affected the general situation. 

Pig iron has been continuously produced in India since 1875, but it was 
only in 1914 that the steel industry was established on a firm basis; and 
since the outbreak of war, the capacity of the plant has been strained to the 
utmost to meet urgent military demands. There has, therefore, been no 
opportunity as yet to gauge the results which must inevitably follow this 
important industrial advance, made at an extraordinarily opportune moment 
for India. 

The imports of iron and steel in 1913-14, including galvanised iron, tin 
plates, steel sheets and plates, constructiona1 iron work and railway p~a~t, 
amounted to over 1,250,000 tons valued at 25 'crores of rupees. In addition 
to these, there were large imports of manufactured iron and steel in the form 
of machinery and millwork, mot~· cars and under other heads. The total 
capacity of the two large Indian iron works is only a fr~ction of the total 
amount imported, and oruy simple fOl'ms of steel, such as ralls and other rolled 
sections, are produced. The war has given a stimulus to extension, Itnd the 

6 
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46 , 
schemes now under consideration will undoubtedly result in an early increase 
in the volume of outturn and in a wider range of marketable products. 

76. 'l'he following brief statement of certain types of machinery imported 
by sea in 1913-14, the last year of peace conditions, will further illustrate 
the position :-

Articles. 

Prime .. movers 
Electrical machinery 
Agricultural machinery 
Boiler. 
Metal-working machine. 
Oil-crushing and refining plant 
Paper-mill plant 
Rice and flour mills 
Sewing machines and spares 
Sugar machinery . 
Tea machinery 

Textile machinery-
Cotton 
Jute 
Others 

Typewriters and spares 
Miscellaneous items 

• 

Value. 

Rs. 
83,03,~95 

51,79,440 
2,65,335 

35,54,205 
1,45,96. 
3,21,870 
3,48,975 

15,99,180 
40,70,055 
4,67,325 

21,33,570 

1,78,75,425 
1,45,70,235 

3,53,820 
1l,3!,995 

1,33,lJ,180 

The imports of boilers and prime-movers are due to the absence ·in India 
of a complete system of engineering industries, based on tpe large-scale, 
manufaoture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, though 
India's greatest industry is agriculture, the demand for agricultural machinery 
is limited to the products of a few small local manufactures, supplemented 
by imports valued at about Rs. 211 lakhs. India produces more than 
3,000,000 tons of raw sugar per year, and in addition imports manufactured 
sugar to the value of Rs. 15 crores, yet the value of the sugar machinery imported' 
was only a little over Rs. 411 lakhs. Similarly, oil seeds worth nearly Rs. 25 
crores were exported; but oil-crushing and refining plant to t,he value of only 
Rs. three lakhs was imported. With paper and pasteboard imports worth Rs. 160 
lakhs, vaper-mill machinery and plant worth only Rs. 3l1akhs were imported. 
These figures are significant of the exiguity of the efforts hitherto made in 
India to replace imported articles by the manufacture of indigenous raw mater
ials. On the other hand, the very large value of the, imports of machinery 
for the textile industry is due to the entire absence in India of any engineering 
works capable of supplying her needs, and the consequent reliance on overseas 
sources for this all-essential need of our largest existing industry. The 
direction of Indian industrial development has been thus predetermined by the 
existence of a large export trade in raw materials, and by the ease with which 
most classes of manufactured articles could be imported from abroad. Other 
factors arising to some extent, out of this general tendency, have helped to 
restrict Indian industrial progress in the past to an incomplete and limited 
development along the lines alre.ady indicated. 

~ 

77. Where money has been invested in industries, it-has generally been 
confined to a few simple and safe enterprises of an obviously attractive nature, 
whilst equally important minor industries have been almost entirely neglected, 
partly through ignorance of the country's resources in raw materials, but. 
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mainly be-eause ~ommercial firms have prospered too well along conservative 
and stereotyped hnes to trouble about undeveloped industrie, with uncertain 
prospects. Befo.re the war, they could al ways be sure of importing all necessary 
stores and machlllery of assured and rllgular quality, and they have naturally 
preferred a safe profit from trade, or from such established industries as jute 
and cotton manufacture, to a doubtful return from such ventures as 
metallurgical a~d chemical manufaotures. Another contributory oause has 
been the practIce pursued by Government departments of indenting on the 
India Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purchasing department in India,. Government rules 
intended to encourage tbe purchase of locally manufactured articles have not 
succeeded in counteracting the tendency of indenting officers to place on some 
recognised authority the responsibility for price and quality. 

Generally speaking, the industries based on tec11llical science have been 
disregarded, because profits in other ways have been easy and assured. The 
neglect of applied science is perhaps the most conspicuous amongl our 
administrative deficiencies. 

78. We have dealt in greater detail·in Ohapter X with the corresponding Deficiencies in 
dependence of India on imported technologists and engineers. It was to industrial 
this aspect of the question, as well as to tbe economic loss caused by importing system. 
articles which could be manufactured in India, and to the absence of Indian 
capital and management in many existing industries, that the attention 
of those who urged the need for industrial advance was principally directed 
before the war. The incompleteness of our existing system of industries 
has been subsequently brought into prominent notice by the interference with 
industrial supplies from overseas due to the war. . This constitutes a serious 
national danger, the extent and gravity of which will -be the more clearly 
realised, if we· refer in detail to some of the more important manufactured 
materials or arti.cles which are not at present made in India, although the basis 
for their production exists in the form of raw material. 

79. We have already referred· to the position of the iron and steel industry. Defioiencies in 
:In the case of the non-ferrous metals, the Bawdwin mine, situated in the man~ctured 
Northern Shan States of Burma, contains sufficient lead and zinc to meet in m( a)tMen~Is' 

'I I II' I d a ea. full the demands of' India for these meta s; but as yet on y meta 1C ea is 
smelted, and, before the war, a small proportion of the zinc ores was exported 
to Germany and Belgium, and afterwards to Japan. These ores are not only 
valuable for their metallic contents, but are capable of yielding large quan-
tities of sulphur; and the establishment of zinc-smelting works, with 
recovery of the sulphur in the form of sulphuric acid, is a step which is 
absolutely necessary in the interests of existing and future chemical industries, 
.and is likely to be undertaken within the next· two or three years. At present, 
India does not actually produce refinedcopp~r, although .the Oape Copper Com-
pany has already begun smeltiug for blIster and WIll shortly place refined 

, er on the market. The plant of this company has a capacity of 1,000 
~::; of refined copper per annum, which is, however, equivalent to a small 
fraction only of the imports. These, in the form of brass, yellow metal, 

r sheets copper wire and miscellaneous manufactures, amounted yearly coppe , .. 
t 37 000 tons valued at Rs 41l1akhs. In addItion, nearly 1,300 tons of o over," . 
German silver, an alloy of copper and nickel, were Imported worth over 

Rs. 22 lakhs. 
India is apparently well supplied with bauxite as a source for aluminium.; 

nut until hydro-electric energy is procurable at a QPSt low enough t~ ~ermIt 



(b) Chemicals. 

of smelting under economical conditions, the metal cannot be produced in this 
country .. We .believe that one or other of the hydro-electric schemes projected 
on the Western Ghats will be able to supply electricity at a sufficiently cheap 
rate, and it is desirable that Government should fllcilitate the institution of 
suitable sche.llles. 

Until 1914, the manufacture of tungsten powder was practically confined • 
to Germany, though, sinoe the outbreak of war, .it has' been .carried.on in the 
United Kingdom. Unless tungsten is smelted in India, we shall be unable to 
produce ferro-tungsten and "high-speed" steel, which are almost essential re
quirements in illlodern engineering shops. They are malleby high,ly specialised. 
manufacturing processes, which can be successfully introduced into InfLia ,only 
with the help of some existing company already engaged in the industry and in 
full work. No use is at present made of Indian chromite in the country for 
metallurgical, and very little for chemical, purposes. Ferro-manganese has 
recently been produced in India, bnt for other ferro-alloys ~equired in the 
manufacture of special steels, we are dependent upon imported supplies. Yost 
of these can be produced only, or at any rate most mitably, in all electric 
furnace, which can be worked economically on a relatively small scale. The 
immediate want, as in the case of ferro-tungsten and aluminium, is a supply 
of cheap electric power. Indian graphite, in most occurrences, is impure, but 
CeYJlon graphite can easily be imported. We do not, however, manufacture 
graphite crucibles, a necessity in various metallurgical and other industries. 
India is the principal source of mica of the highest grades, but, in the absence 
of any manufacture of electrical machinery, it has to be exported at present 
in a practically raw stnte. We have in the 1.'ravancore monazite a large 
supply of incandescent earths suitable for the manufacture of gas mantles, 
but owing to our inability to manufacture thorium nitrate in this country, 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 
a year; but owing to the great variety and the relatively small quantities of 
each kind consumed in India under peace conditions, local manufacturers have 
hitherto limited their attention to the few" heavy" chemicals which were in 
sufficient demand to support an economic unit of manufacture, and, as in the 
case of acids, were protected by heavy sea freights. Simple drugs and 
extracts are also manufactured on a small scale, . but only in official medical 
stores and a few private factories on any recognised standard of purity and 
fltrength. Though improvement has been effected under war conditions, much 
still remains to be done before we exhaust the possibilities of thelle important 
prodncts in this direction. We have already referred to the dependence 
<If India on outside sources for sulphur, and to the necessity of insisting 
on the local smelting of her sulphide ores. In the absence of any means 
for producing from purely Indian sources sulphurio, nitric and hydrochloric 
acids, and alkalis, our manufactures, actual or prospective, of paper, drugs, 
matches, oils, explosivcs, disinfectants, dyes and textiles are dependent upon 
imports which, under war conditions, might be cut off. Sources of raw materials 
for" heavy" chemicals are not defi&ient. The output of saltpetre could be' 
raised to 40,000 tons per annum, and supplementary supplies of mtrates could 
be produced, if necessary, from atmospheric nitrogen; but for this again, cheap 
electric power is needed. Salt occurs in abundance, and the establishment of 
caustic soda manufacture, preferably by an electric process that would also 
yield chlorille, is a necessary part of our chemical programme. There are 
ayailable iIt the country, in fair quantity, many other raw materials necessary 
for" heavy" chemical manufacture, in addition to those referred to under other 
heads; among them may be mentioned alum salts, barytes, borax, gypsum, 
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!imestone, magnesite, phosphate of lime and ochres. The installation of plant 
1'or the recDvery of by-products in coking has recently been undertaken, but 
for the recovery of tar and ammonia only. The recovery of benzol and related 
products has so far not been attempted, nor has anything been done to utilise 
-the tar by re-distillation or other chemical treatment. ' 

Altllough India exported raw ~ubber valued in 1917-18 at 162lakhs (0) Vegetable and 
rubber manufacture has not been started in the country, and goods to th~ animal products. 
value of 1l6lakhfl,were imported in 1917-18. This industry is one of those 
-~hat are essential in the national interest and should be inaugurated, if neces-
-sary, by special measures. Though textile industries exist on a large scale, the 
range of goods produced is still narrow, and we aI'e dependent upon 
foreign sources for nearly all our miscellaneous textile requil'emen ts. In 
-addition to these, the ordinary demands of Indian consumers necessitate the 
-import 9f some Rs. 66 cr01'es worth of cotton piece-goods, and interference with 
·this source of supply has caused serious haJ"dship. Flax is not yet. grown in 
;appreciable quantities, and the indigenous species of so-called hemp, though 
.abundantly grown, are not at present utilised in any organised Indian industry. 
'Our ability to preserve many of our foodstuffs~in transportable forms, 01' to provide 
-receptacles-fo}' mineral or vegetable oils, depends on a supply of tin plates, which 
India at present imports in the absence of local manufactures. Our few paper 
'factories before the war stood on an uncertain basis, and we are still 
dependent upon foreign countries fOt' most of the higher qUalities" India 
:produces enormous quantities of hides and manufactures certain qualities of 
leather on a relatively small scale by modern processes; and tbe village 
tanner supplies local needs only, and with a very inferior material. 
To obtain the quantities and standards of finished leather wbich the 
'Country requires, it will be necessary to stimulate the industry by the 
institution of technical training and by experimental work on a consider
:able scale. This subject is treated at some length in Appendix D. Large 
quantities of vegetable products are exported for the manufacture of drugs, 
dyes and essential oils, whicb, in many cases, are re-imported into India . 
.some efforts have recently been made to lessen tbis obvious waste, but, in 
the absence of a sufficient botanical and chemical staff, it has hitherto proved 
impossible to open up the very important and profitable field of industry 
which indubitably awaits development in this direction. 

80. India's defective industrial equipment is further exemplified by Other deficien
imports of cement valued at Rs. 66 lakhs, soap at Rs. 75 lakhs, and paints at cies. 
Rs. 64 lakhs. The manufacture of these materials has for long been established 
in the country, and has been appreciably increased since the year 1913-14, 
,but the extent by which it falls short of the reqnirements of the country is 
.fully evident. 

81. So far we have considered only the case of !I1Jtnufactured materials, but Deficienoies in 
-these are in many cases of little use, unless thev can be converted into w·ticles thet. Plroduction of 

• . MW~ 

'of industrial or domestic value, and Indian manufacturers have III the past 
''Confined themselves to a very small number of these, which seemed to promise 
.certain and-large profits: The blanks in our industrial catalogue are of a kind 
most surprising to one familiar only with European conditions. We have 
already alluded generally to the basic deficiencies in our iron and steel industries, 
and have explained how, as a result of these, the many excellent engineering 
-shops in India are mainly devoted to repair work, 01' to the manufooture, hither-
to mainly from imported materials, of comparatively simple structures, such 
as roofs and bridges, wagons and tanks. India can build It Rmall marine 
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engine and turn out a locomotive, provided certain essential parts are
obtained from abroad, but sbe has not a machine to make nails or screws,_ 
nor can she manufacture some of the essential parts of electrical machinery. 
Electrical plant and equipment are still, therefore, all imported, in spite of the fact 
that incandescent lamps are used by the million and electric fans by tens of 
thousandB. India relies on foreign snpplies for steel springs and iron chains, 
and for wire ropes, a vital necessity of her mining industry. We have already
pointed out the absence of any manufacture of textile machinery, and with a few
exceptions, even of textile-mill accessories. _ The Game mlly be said of the
equipment of nearly all industrial concerns. The list of deficiencies include!> 
all kinds of machine tools, steam engines, boilers, oil and ga.s engines,. 
hydraulic presses and heavy cranes. Simple latlies; small sugar mills, smaH 
pumps and a variety of odds and ends are made in some shops, but the basis of 
their manufacture and the limited scale of production do not enable them to
compete with imported goods of similar character to the extent of excluding
the latter. Agriculturists' and plantel'S' t,ools, such as ploughs,mamooties.
spades, shovels -and pickaxes are mainly imported, as well as the hand tools 
of improved oharacter used in most cottage industries, including wood
working tools, healds and reeds,shuttles and pickers. Bicycles, motor cycles IlnG 
motor cars cannot at present be made in India, though the imports under thes~ 
heads were valued at Rs. 187lakhs in J913-14. The manufacture of common 
"lass is carried on in various localities, and some works have turned out o ~ 

ordinary domestio utensils and bottles of fair quality, but no attempt has been 
made to produoe plate or sheet glass, or indeed any of the harder kinds of 
commercial glass, while optical glass manufacture has never even been mooted~ 
The extent of our dependence on imported glass is evidenced by the fact that 
in 1913-14 this was valued at Rs. 164 lakhs. Porcelain insulators, good- enough 
for low tension ourrents, are manufactured; but India does not produoe the 
higher qualities of either porcelain or china. Attention has been directed. 
to the building of steel ships, but until the local supply of steel has been 
greatly increased, it is more than doubtful if expectations in this direction 
can be realised, and it is probable that tiJ.ere are other ways in which our 
present relatively small supplies of Indian steel can be more quickly and. 
more profitably utilised. 

_ 82. The list oHndustries which, though their products are essential alike
in peace and war, are laclj:ing in this country, is lengthy ll,nd aimost ominous. 
Until they are brought into existence on an adequate scale, Indian capitalists 
will, in times of peace, be (ieprived of a number of profitable enterprises ;_ 
whilst in the event of a war which renders sea transport impossible, India's all
important existing industries will be exposed to the risk of stoppage, her
consumers to great hardship, and her armed forces to the gravest possible
danger. 

83. The removal of t~ese d.eficiencies is one of the main objects of our
proposals, and the various sohemes which we set forth are designed to meet this 
end, as well as to promote the industrial prosperity of the country generally r 
'Ve desire, however, to draw attention here to the necessity of securing the 
inception in India of certain very specialised and essential industries, which 
must be set up in this cO)llltry at the earliest possible date, if grave dangerg-
are to be avoided. ,['hough in many cases the importation of technical spe
cialists will be suflicien t to enable our local industrial capitalists to get to
work, there are a few classes of artitles produced only by firms which have 
attained efficiency in their manufactUl'e after theexpel'itJnce or man:f year", 
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and the expenditure of much money. The machinery and apparatus which 
they employ is often manufactured only by themselves or to their own specifica
tions, and its imitation in this country is not possible, nor, were it possiblc, 
would this be sufficient. Therefore, to attain its end, Government must take 
special steps to facilitate the manufacture of these articles in India. Among 
such industries, we would include the production of such essential articles as· 
magnetos, incandescent lamps, ferro-tungsten, "high-speed" steel, graphite i 

crucibles, special forms of porcelain for insulators, chemical glass, and 
probably also certain forms of "heavy" chemicals, rubber and vulcanite, 
In other countries, foreign firms have frequently been encouraged to start 
branches by the existence of high tariff walls; there are also sOll!ewhat 
numerous examples of direct encouragement accorded to the establishment 
. of foreign firms manufacturing lethal munitions; and. we believe that there 
are several cases in which outside manufacturers have been helped to set on 
foot the production of articles needed in the interests of national safety, suoh 
as motor tyres and locomotives. There are many other imr:ortant manufac
hITes which, though they must be carried out on a large scale, involve no 
secret processes that any well-trained specialist should be unable to initiate; 
and, in the inception and stimulation of this large range of important indus
tries, the organisation which we propose and the efforts of private industrialists 

'will be more than fully occupied for a long time to come. 





52 

CHAPTER V. 

INDUSTRIES AND AGRICULTURE. 

84. It will be.clear from the general trend of this report that the pl~e'ent Importance of 
position and future prospects of Indian indnstries depend to a very large extent ~gricultura1 
on t~e products of Indian agriculture. We take this opportunity of stating in Improvements. 
the most emphatic manner our opinion of the paramount importance of agri-
oulture to this conntry, and of the necessity of doing everything possible to 
improve its methods and increase its output: We consider the improvement of 

• !lgriculture necessary, not only because it forms the basis on' which almost all 
Indian industries must depend, but also for the further reason that the exten
sion among the- people of a knowledge of improved agricult~ral methods, and, 
in particular, of the use of power or hand-driven machinery, will benefit agri
culturists hath by adding to their income and by its educative effect. 

Suoh improvements will, we !.mticipate, be maiply effected by organisations 
which are in proceos Of development under tlie charge of the imp'?rial and provin
cial Departments of Agriculture, and though the results attained are not yet 
of much economic importance, they are steadily growing, and will eventually 
demand large manufacturing Establishments to produce the machinery, plant 
and tools which the ryot will find advantageous as labour-saving devices. 

Agricultural progress will inevitably be followed by a general rise in the 
standard of living, which will oreate a much larger demand for manufactures 
.than now exists, and thus provide within the country a market for the products 
of the' increased industrial activity which our proposals are designed to 
ensure. 

It is obvious, therefore, that the efforts of Government for the improve
ment of agrioulture should be made pal'i pa8SU with those which it may adopt 
for the improvement of industries, as the result of the recommendations in this 
report. 

85'. We have drawn attention in Chapter III to the large proportion of Possibilities of 
In8ian p,roducts which are exported in an unmanufacturcd condition.. The im~roved 
improvemont of agriculture will no doubt increase the volume of such products ~~~ural 
raised-in India; but it is far from likely that the result of this will be a pro- me 0 • 

portionately greater export of raw produce. The increase of capital, the rise in 
,wages, and the economic education of agriculturists, which will result from 
. agricultural improvement, are all factors which are likely to assist industrial 
development, To take olle example, sugar is an important item of the food 
supply of the people of India, and one reason why such a targe quantity is 
at present imported, is the want of adequate means for familiarising Indian 
farmers with the principles of scientific agriculture and for putting them in a 
financial position to take advantagE!,. of these. It is scarcely conceivable that a 
similar state of affairs should arise with regard to any other food product of 
equal or greater importance; but the instance, of sugar is, at any rate, 
significant of a state of affairs into which a country, which neglects agricultural 
improvement, may easily drift. , 

The Indian Famine Commission, 1880, pointed out that" the numbel's who 
have 'no other employment than agrioultJlre are in large parts of the Cbuntry 

. 1 
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greatly in excess of those rcquired for the thorough cultivation of the laud." 
In the forty years which have elapsed since .this was written, there has been 
some change for the better, but it is still strictly true that there i~a vast field 
for impr.ovement in tke efficiency of the methods and, still more, of the imple. 
ments employed by the ryots. It is well known that, in many cases; the yield 
per acre of Indian crops is very much lowe. than that obtained in other 
countries. The' average weight of stripped cane, per acre in the principaJ 
sugar-producing tracts of India is only ten tons against forty tons in Java. In 
India 98 pounds of ginned cotton are obtained per acre; in the United States 
nearly 200 pounds; and in Egypt 450 pounds. The averag~ yield of rice per 
acre is only about half what it is in Japan. India nannot, 'however, claim to 
set off against the lower yield a greater economy in the use of her available 
labour. ' 

SCOP~ f0Inr md.achi. 86. In British India, the area under cultivation is approximately 
nery m Ian . . .. • 
agriculture. 250,000,000 acres, of whICh 40,000,000 ~cres are, for the tIme bemg, fallow and 

unworked. The Census Returns of 19:n show that of the total population, 
80,000,000 are dil'ectly employed on the land, or one person to every 2'6* acres 
of cultivated land. Previonsly to the outbreak of war, tlIe 'corresponding fignres 
for Great Britain and Germany were one to 17'3 and one to 5'4 acres, respec
tively. The only crops grown in both England Ilnd India on a large scale llJ'e 
wheat and barley; the respective standards of yield are 1,919 Ibs. and 814 
Ibs. per acre for wheat, and 1,6J.5 Ibs. and 877 Ibs. per acre for barley.' 
It becomes, therefore, regrettably clear that agricultural operations are' 
condncted with much greater efficiency and economy of human labour in both 
Great Britain and Germany .than they are in India. 'I'his is partly due to the 
superior physique and education of the cultivators themselves, partly also to 
the superior quality of their cattle, but it very largely results from the extensive 
employment of'llOrse and motor-driven machinery in the varied operations of a 
modern farm, sllch as ploughing, reaping and threshing, The census ofprodnc-. ' 
tion of 1908 revealed. tlie fact that the farmers of Great Britain in that year 
employed nearly 35.000 engines, developing well over 200,000 horse power, and 
it cannot be donbted that since that date the use of small motors and power
driven tractors has greatly incr®sed, as agricultural engineers both in 'Europe 
and America have 'devoted much time and labour to devising improved 'machi
nery of this olass. In India, agricnltural conditions are widely different; , but 
there is an equal, if not greater, scope for mechanically operated plap.t. As 
yet, very: little is in use, chiefly because holdings are small and scattered, and 
ryots'possess little or no capital. The co-operative movement may be expected 
to promote'combinations to Becure some of the advantages'of farming on a laige 
scaJe, and these would he greatly stimulated by the grant of takavi loans for the 
purchase of labour-saving machinery. Atten,tion will be drawn to the results 
achieved ill this direction in the south of India--not very important perhaps, 
if measured by their immediate economic effect, bnt of great value as indica-

, ting the line al~ng wbich development may be pursued with certain prospects 
of success. , \ 

87. Power-driven machinery may be very largely employed in India in 
connection with agriculture :-

(1) to lift water for irrigation from wells, channels, tanks, watercourses 
and rivers; , 

• Fallows have been e.s:clllded. in the eaie ·of India and included in tbe - case of Great Britllin and Germany. In 
Ini}ia. hllolVs nrc due, as !to rule, to accidental misfortune, or to land being on the very marg\.n of cultit-ation. Fallow 
la.t.d in. India is cntire~y neglt'Cted} in EnglQnd and Oerma.ny it is ~ept clca~ and well eu]tivated a.s a regulM' featul'O 
of &1i:flOu1t"(lTfI,] pt'ACtlce. Meadows and graa~ la.nds have been JJlcluded m all three eases, ~hough ther are car.flll11 
treated in4EnS'1llod and (,lerillany, and receive ~ittle or no atten~ou in Iodi". 



54 

(2) to improve the land by draining low-Iyillg ground and water-logged 
soil and keeping down the level of saturation in canal-irrigated 
.tracts; and in certain parts of the. country, by deep ploughing; 

(3) to prepare crops for the market in the most profitable form. 'Phis 
includes sucb operations I\S fibre and oil ext;'action, wheat grind
ing, 'paddy husking, coffee pulping, tea manufacture, 'and, most im
portant of all, sugarcane crushing, a subject "\yhich will be dealt 
with in more detail beloW; . 

(4) to prepare materials required in a~riculture, ,such as bone meal for 
. manure, and crushed or chopped cattle food. 

Scarcely less important, both as an educative influence on the cultivator 
and as a meahs of improving the efficiency of agricultural labour and the 
quality of the produce, is the provision of hand machinery of improved types, 
especially f01"the reaping, threshing and winnowing of crops, and tM prepara
tion of food and fodder; also of modern plant and implements worked hy 
animal power, to cultivate the land or drive small machines. FUl'ther, these 
will also serve as an easy introduction to the use of power-cl~iven machinery 
proper. 

r 
88, We cannot do more than indica,te very roughly the extent to which Irrigation by 

the development of irrigation by mechanical methods may ultimately be carried, mechamcal 
d th f 11 . b t' I . t' ddt .' methods. an e 0 owmg 0 serva IOns are on y m en e 0 convey some notIOn of 

what is possible. There are at least three milHon wells in India from which 
water is lifted for irrigatioI!., an(! the number of men and cattle 'employed on 
this work is very large. The Indian Irrigation Oommission of 1901·03 reported 
that the area under wells was not less than 16 million acres, and they re
ma!ked:--" It may not be sang)line to look forward to a period when the· area 
under well irrigation throughout India will have heen doubled." Since this 
opinion was expressed, mech:1nical methods of lifting water from wells and 
rivers have been greatly developed, and the depth from which water can now be 
profitably raised is at least twice what it was 15 years ago. 'rhis enormously 
increases the· volume of underground water which can be tapped, and conse
quently'the area which might be brought uuder irrigation. Within the last 
few years, fully 1,000 pumping stations have been established in the south of 
India, and the number is large enough to walTant the general <lonclusion that 
mechanical methods of lifting water for irrigation can be applied in India on 
a very extended scale. Even if in no more than five percent. of tbe wells now 
used for irrigation the use of small mechanically driven pumps were practicable 
and the area under well .Irrigation developed to the extent the Irrigation 
Oommission anticipated, . this would mean the employment of about 300,000 
pumping sets at an initial capital outla]" of something like 50 crores of rupees, 
with annual working expenses of probably not less than six O1'ores, and with the 
result of very large gains to the cultivators. '["he manufacture of this immense 
amount of 1)lant, with adequate provision for renewals al!,d repairs, should give 
employment. to many large mechanical engineering establi8hments, which 
would undoubtedly !:row up to supply so vast a mal·ket. Steam, oil, gas, and 
petrol engines, and electric installations could all be appropriately used as 
~ources ot motive power, each on more or less staudard lines, which would 
greatly facilitate their manufacture. Similarly, a great variety of pum~ would 
be required, find fOi" each there would be ~ large demand. Where conditions 
are favourable, central generating statlOns might be established and the 
motive power for driving the pumps distributed electrically, while incidentally 
the demand for belting would keep several large factories fully occupied. 

, 7 A 
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Attention may also be drawn to the advantages of pumping water~ from 
i-iversJ'or irrigation, BO,th in Madras and Bombay, some work in this direction 
has already been done, and the Divi island plant on the Kistna river is probably 
tbe largest irrigation pumping'station in too world·. The total cost of this 
iustallation was 20 lakhs of rupees, and i,t now irrigates an area of 35,000 acres. 
There are many rivers, the perennial flow of which is by no means fully utilised, 
hut could be made available, if lifted from the river beds by means of pumps. 
The possibilities or lift irrigation in Sind are unknown, hut probably very great. 
The river Indus flows through the country and, by means of inundation canals, 
hrigates considel'able areas during the flood season; but for the rest of tlic year 
the water flows uselessly in to the sea. The project for the construction 01' a 
barrage across the Indus is still under consideration, and, if it be finally 
accepted as practicable, the \\'ork will be diffic)llt and protracted, It seems that 
investigations should be made to ascertain the feasibilit~, of irrigating the land 
by pumps in the meantime. Experiment~l work can be done ata very small 
cost and can be developed with great rapidity if successful. The possibility of 
growing Egyptian cotton in Sind can be thoroughly:tested by a preliminary 
irrigation scheme of this type, and, if the results are promising, progress can 
be made with demonstration work in readiness for the barrage irrigat.ion 
system. , 

89. Iu our uote on sugarcane (Appendix C), we have drawn attention to 
the results likely to be obtained by the introduction of central power-driven 
cane-crushing plants. Each.Bf these at pre-war. prices cost about Rs. 12,000, 
and is capable of dealing with 100 acres of good cane in a season. Roughly, of 
the sugar consumed in India, three· fourths is grown in the country and one
fourth is imported. Roughly also, of that grown in the country, one-third is 
wasted owing to the inefficiency of the primitive methods of extraction. N eD.!ly 
one-half of this loss might easily be avoided, and, if it were, the profits of cane 
cultivation would be. gi'eatly increased. 

We have had much evidenclJ brottgbt before us to show that, under favour
able conditions, ~Ilgarcane cultivation is very profitable and yields much higher. 
returns than can be obtained from most other crops; but the averageoutturn 
throughout the country is exceedingly poor, and the area under cane cultivation 
depends upon, and varies with, the relation between the prices obtainable for 
sugar or gUl', and those fbI' such crops as paddy and l·agi. The ryot'll. difficulties 
are want of water for irrigation, the strain imposed upon his cattle during the 
cane-crushing season and lack of capital. The pump '\vil! often help him over his ' 
first difficulty, and the engine will drive his mill and reduce the wor];: thrown 
on the cattle tb that of cal'l'ying the cane from' the field to the mill, while 
the larger yield and ljhe smaller expensg, in working will gr~atlyinoiease 
his profits. • 

Years ago, Lhe iron-roller mill ),'eplace.d the wooden ckarki, and now the time 
has come when the power-driven mill should as completely replace that worked 
by cattle. The area under cane cultivation in British India is about 2! million 
{lcres. Improvements in the methods of extracting the juice can certainly in
crease the yield by ten per cent., and it is equally certain that better cultivatiOI1 
and the more extended use of mal1ure should add ~ least 20 per cent. to the. 
gross weight of the crop, making the total increase in the amount of sugar pro
duced in India 32 per cent., or more than sufficient to render the country self
supporting at the present time,. The universal adoption of power plants for 
cane crushing would cost about 30 c1'oresof rupees; this expenditure would be 
justified by the consequent reduction of ihe present cost of cane crushing and 



by the increased yield of sugar. The indirect gains to .agrioulture would also 
be of the higbest importance. Lat'ge numbers of cattle, whose work must 
be equivalent to many hundreds of thousands, probably millions, of horse 
pow~r, are employed in lifting water and crushing cane. It is hardly 
realised how heavy is the burden thus entailed upon the farmer's cattle, ani! 
how severe the resulting deterioration of their working power for purposes of 
cultivation. 

It will, therefore, be seen that, even under the present conditions of Indian 
ngriculture, an expenditure of 80 crores of rupees upon machinery for ·well 
irrigation and cane crushing alone would be highly remunerative, and it is pro
bable that thereafter a further, and possibly greater, outla.y would prove profit: 
able. Rough figures only have been given to convey some idea of the scalc on 
which operations might ultimately be conducted, but they suffice to show tbat 
in this direction alone a vast mechanical engineering industry and many otnm'f 
subsidiary to it would inevitably spring up throughout the country . 

• 
90. Oil seeds are grown on an average area of about 15 million acres in Improvements in 

British India; a Jargc proportion of the crop, valued at about 36 crore8 of oil extraction. 
rupees, is exported in normal years and the remainder consumed locally. The 
extraction of oil is practised to some extent wherever oil seeds are grown, 
chiefly by means of bullock-driveu ghatlis, which are neither efficient in cx-
pression nor economical in labour. Power-driven mills are found to some 
extent in Calcutta, Bombay and elsewhere, particularly on the west coast for 
the treatment of copra; but thel'e is room for great extension of their use, 
especially for types' of pl!,nt which will give a more complete cxtractiDn. This 
is perhaps of less importance in the case of oil seeds which yield cake for cattle 
food; but ·when the cake is used for manure, as in the case of castor seed, any 
oil left in it is. wasted. Indeed it is probable that even in cake used fa]' cattle 
food any excess of oil over five per cent. is wasted, and that, in all cases where 
edible cake is directly used as manure, any oil contents w hatsoevcr are not 
merely valueless, but actually harmfuL In recent years, the extractiou of oil by 
continuously operated screw-presses has become more common; tIllS process has 

• proved very satisfactory in treating certain kinds of Indian seeds, and there is 
undoubtedly a large field for its employmeut. As in the case of sugar<lane 
crushing, . and for the same reason, it is desirable to eliminate cattle-driven 

. mills and to employ more powerful and, therefore,-more efficient means of ex
traction. Atpresent, so large a percentage of the oil available fwm the seedB is 
left ill the cake that there :seems to be a fair prospect of successfully working 
the latter over again by solvent processes, which are capable of. extracting the 
oil almost completely. This would be a great gain in the case of fertiliser caKes. 
But, as regards fodder cakes, the Indianryot is not yet convinced that his 
cattle can only usefully assimilate a small proportion of the oil contained in 
the cake which he feeds to them, and, therefore, he still prefers to feed his 
cattle on cotton seed rather than on cotton-seed oit cake. 

91. Even from the point of view of Indian industrial de.velopmllnt, the Eff~cts of 
nc@essity for increased efforts for the improvement of agriculture is clear. 'rho ~rIcultural ._ 

. .. '1 t t Improvemen .. 
ideal pefore the Department of Agr!Cultu~e IS the productIon of a arger ou pu on industries. 
of more valuable erops, with smaller demands on" human and animal labour. 
This will result in a -greater creation of 11'ealth arid an increase in the raw 
materials for industries; will ease the difficult problem of the supply of caWe; 
and will liberate additional labour for industries. ... 
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92. We may agaip. emphasise the imperative importall()e of keeping the

DepartmeJit of Agriculture in close touch with modern developments con~ected 
with the generation of power. Inaia is llI:Jt yet at all accustomed to a free· use 
of mechanical appliances, and it should be an impurtant function of the. Depart
ments of Industries and Agricul~e to encourage their introduction in every 
possible way. Experience in other countries is not directly applicable to India, 
and a special study of the local conditions is essential to rapid and sustained 
progress. The Director of Indtlstries in each province should have a complete 
labo~atory, equipped for the mechanical.testing of small prime-movers. and the 

. ma9hinery that they are intended to drive. rhe requirements of the ryots 
should be studied, and any defects in the machinery should be carefully noted 
and communicated to the makers. For a long time to come, the employment ot 
machinery in agricultural India will largely depend upon the completeness and 
efficiency of the official organisation which is created to encourage its use and to 
assist those who use it. ;/" 

.. 
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CHAPTER VI. 

POWER. 

/ . 

93. The distribution of the natural resources for gen!lrating energy which Position of 
a country possesses, mainly determines the location of, at any rate, .. those India in res
industries in whioh the cost of fuel For power and heat bulks largely in pectl~f power 

- . sUPP les_ 
the total manufacturing charges. 

In the mill and general engineering industries, fuel is chiefly required to 
generate p~er, and, though its cost is important, it is seldom lhe dominant 
factor_ With sea transport available to coast towns, with the extended railway 
system which the country now possesses and with other sources of fuel-supply 
yet to he mentioned, no great difficulty. appears to be experienced- in !lny pal't of 
India in obtaining coal or some form of fuel, at what may be deemed a 
reasonable cost for ordinary power purposes. It may here be observed that the 
greatly increased efficiency of our methods of couverting heat mt2 work during 
the last 20 years -has materially improved the position of India as a potential 
user of ;mechanical appliances, though the effect is not yet fully appal'ent, 
owing to natural reluctanQe to ·relegate to the scrap-heap obsolete but service
able plant. Engines are in use wliich, though they are still mechauically in 
good,! condition, require IPuch 1ll0llil steam than a modern engine of the ~ame 
size. The institntion, however, of certain important industries, for example 
electro-smelting and some elecb'olytic chemical processes, is possible only when 
power is' available at rates well below the cost at which it can usually be . 
. ohtained through the medium of heat engines. 

Sources of Power Supplies. 

94.· As we bave already seen, the distribntion of coal in Indiq, is _ very Coal. 
irregular, being chiefly confined to the old province of Bengal, where the 
deposits' are of great extent; to the Central- Pl'Oviuces and Central India, 
w here the fields are only parti.al1y . developed, and, so far as is known, contain 
only coal of an .inferior description; and to the Hyderabad State, which 
possesses the Singareni field yielding a steam eoal of fair quality. 

For metallurgical purposes the supplies· of snitable coal are greatly 
restricted. The Tertiary coal of north-east 'Assam produces an excellent coke, 
bnt its situation naturally limits its lise; there are also similar coals in some 
of the smaller Assam fields,. like DaTanggil'i, which are not. yet sel'ved by 
railways; but the only large supply of ,good coking coal so far establisheu, 
and within an area suitable for industrial development on modern lines, is 
that of the' Gondwana fields of Bengal an~ Bih!)r. 

Even in these Gondwana coking coals, the high percentage of ash and 
correspondingly low calorific value reduce their radius of economic use under 
conditions of railw'ay transport, and it will be still further diminished, as the 
shallow seams are exhausted and the deeper coal is worked at higher oost. The 
demands for coal from the Bengal fields are rapidly growing, and the metallur
gical developments that are economically desirable or are necessary O!l the 
ground of military secUl'ity. w.ill increase the demand fo~_the best qualities of 

• 
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coal to an extent that necessitates a special survey of the situation, with a 
view to introducing economies in the methods of mining' and. consumption. 
We recommend that this question be taken up at an early date. Such a review 
I)f the' fuel situation in eastern India shol:tld include an examination of 
measures in progress for rendering more accessible the un~elo'ped fields of 
Assam. '- -

The coals of the Central Provinces are generally characterised by high 
percentages of ash and moisture wi~ correspondingly low calorific values. ~B 
sources of power, therefore, these coars have a limited sphere of utility, and 
being, so far !IS is known, unsuitable for coke making, their use is limited to 
steam raising. 

Coal of Tertiary age, generally inferior in quality and limited in quantity, 
is obtained from small fields at Palana in the Bikanir State, in the Salt 
Range of the Punjab, in Jammu and in Ba.luchistan. The!\llo sources of 
supply are insufficient to meet the demands of industries conducted on 
anything approaching modern lines. . 

95. The forests are capable of yielding' important supplies of, wood fuel, 
which can be most advantageQusly employed, after conversion into gas, to 
generate power in internal combustion engines. Gas plauts are obtainable 
which can be' worked with the wood either in its natural state or after' its 
reduction to charcoal. But we may observe, iu passing, that the use of wood in, 
steam boilers, when the steam is required for power purposes,. is extreqJely' 
wasteful and should be discouraged as much as' possible. The forests of India 
are' unfortunately confined chiefly to the hilly tracts, and over large areas the 
cost of transport of w.ood fuel is so heavy as almost to preclude it~ use. 
Furtber, the evidence we bave gathered, cbiefly from tbe officers of tbe Forest 
Department, does not encourage tbe i'dea that, even in the l).eighbourhpod of 
the forests, the supply of fuel is capahle of any very great expansion. Little or 
no information could be obtained regarding the rate 9f reproduction of fuel 
trees in natural forests, .and the opinio!l was generally expressed tliatit would 
be necessary to have recourse to extensive planting to meet any heavy and 
continuous demands for wood fuel at reasonable rates. Only" at Cha~ainanga 
iu the Punjab and in the south of India, chiefly in ·the neighbourhoods of 
Madras and Bangalore, have fuel plantations been at all extensively made. 
The results obtained from casuarina plantatipns along the Coromandel Coast 
have been very satisfactory, also those from th~ comparatively small areas on 
the Nilgi1'1 Hills planted with eucalyptus. 

We consider that the economic aspects of forestry in relation to the fuel_ ' 
supply of the country, have hitherto not received sufficient attention. We 
desire to direct attention to the advantages of wood distillation as a method of 
obtaining charcoal and certain valuable by-products, -acetate of linie, methyl 
alcohol and wood tal', by the sale of which the local cost of the cha,1'ooal would 
be greatly reduced. For all hut the smallest units of power a suctio:ri gas plant 
is extremely convenient and efficient,- and we recommend that any methods 
which are likely to cheapen the cost of fuel for such phints should be the 
Gubject of detailed investigation and triaL . 

Oil and alcohol. 96. There is no possibility of estimat'ing-- the prospects of oil production, 
and it would therefore be unwise to'rely Oll this form of fuel to make' up 
for the depletion: of our coal supplies. Tbe serieus economic' value of the oil
bearing areas in Baluchistan and the Punjab is still far from being estab
lished as ~ comme~cial proposition; tb", oil fi!<!,d of north-east Assam has sbown 
very slow expanslOn, and the vlline of the new fields lit Badarpur in central 
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Assam has yet to be demonstrated. In Burma, the three main fields of 
Yenangyaung, Yenangyat and Singu are being rapidly exploited, and no others 
likely to replace them have so far been proved, in spite of extensive and costly 
prospecting operations. 

It is very undesirable that the "fuel supply of the country should be 
derived from external sources, and we were'informed tbat in the Madras 
Presidency and Mysore, this aspect of the question had been considered by the 
Departments of Industries, whose officers now recommend the use of suction 
gas plants for all units of over ten horse power when cbarcoal can be obtained 
at a reasonable rate, and endeavour to confine the employment of the oil 
engine to power units below this size. Petrol is chiefly used in motor cars and 
small engines which are only intermittently employed. As a source of indus
trial power, it is unimportant; but the demand for it for other purposes is likely 
to grow, and the provision of a suitable substitute is genemlly l'ecognised as 
desirable, if not actually imperative. On several occasions our attention. was 
drawn to the possibility of making industrial alcohol from hitherto neglected 
vegetable materials, some of which appear to be sufficiently promising to 
justify investigatioQand experiment. We recommend that a more liberal policy 
should be followed by the excise authorities in respect of the class of denaturant 
prescribed, and more regard might be paid to the likelihood rath!l.r than to the 
mere possibility of frauds upon the revenue, when the requirements of com
mercial users conflict with excise regulations. 

97. The value of wind power in India is very small,owing to the lightness Wind power. 
of the prevalent winds, except along the sea coast and on the Deccan 
uplands. For industrial use this sonrce of power is too intermittent and too 
uncertain, and it can only be employed with advantage for lifting wgter, 
either for domestic purposes or for irrigation. In the first case an eievated 
t~nk, in the other a storage reservoir is necessary; and only where these can 
be cheaply installed is it worth while to set up a windmill. _ Such mills are 
not common now, but the increasing cost of labour and the growing tendency 
to resort to me~hanical appliances will probably lead to a more extensive use of 
them in the future. 

98. The principal reason why India has been able to develope water power Water power. 
only to a limited extent is that the seasonal character of the rainfall makes 
storage works in most oases a necessity, and the outlay involved in their 
construction, unless the water can be used for irrigation' afterwards, is likely to 
raise the cost of power a~ve the rate at which it can be generated by other 
means. The progress that has been made in the development of hydro-electric 
methods of generating and distributing electric energy has, however, opened 
out new prospects in India, which, in rece:p.t ~ears, have been greatly enlarged 
by the investigations of engineers in the Bombay Presidency and the practical 
results which they have obtained. Before the electric transmission of power 
over long distances became a practical success, the use of water power in 
India was confined to one or two fairly large cotton mills, as at Gokak and 
Ambasamudram, to a number of small fllCtories on planters' estates in the 
hills, and to numerous smail water wheels on hill streams and at falls on the 
irrigation canals, which drive flour mills. 

The Mysore Durbar set up the first central hydro-electric installation in 
India on the Cauvery river at Sivasamudram in 1903. Beginning with 4,000 
horse power, the centraf'generatiilg station has been gradually enlarged, till at 
the present time its capacity is about 18,000 horse power, the major portion of 
which is transmitted at 70,000 v~lts over a distance of 90 miles to the Kolar 
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gold fields. The irregular flow of the Cauvery has been overcome by the 
construction of a dam. across the river at Kannambadi near, Seringapatam, 
which stores sufficient water to maintain a minimum flow of 900 cubic feet 
per second. The Kashmir Durbar subsequently established a hydro-electric 
station on the Jhelum river near Srinagar ; but in this instance, the 1tnticipated 
demand for power has as yet bem only partly realised. In western India, 
attention was drawn to the potentialities existing in the heavy rainfall on the 
country fringing the Ghats and the facilities offered for the construction of 
hydro-electric installations by the very steep drop to the plains. After years 
spent in surveys and the preparation of pl!lns, a company was formed with 
Indian capit~l, which has, carried out a series of works in the neighhourhood 
of Lonavla, and these" though not yet complete, already supply the cotton 
mills in Bombay with 42,000 horse power for 12 hours a day. AcJ.ditional 
works of a similar chal'acter, but on an even larger scale, are now being 
constructed in the Andhra valley, and~ are untler contemplation in: both the 
Nila' Mula and Koyna valleys, though progress is greatly delayed by the war. 
The electric energy now supplied to Bombay is roughly equivalent to that 
which would be obtained from 600 tons of coal a day, and the reduction of the 
Bombay demand by this quantity is, under war conditions, a matter of great 
importance. It is expected that about half a million horse power will be 
obtained from the Western Ghats, whjch can either be transmitted to Bombay 
or utilised on the coast for electro· chemical industries, such as the extraction of 
aluminium from bauxite and the manufacture of nitrogen compounds from 
the air. 

Elsewhere in India comparatively little use has been made of water power, 
tliough numerous cities and towns have been equipped with steam-driv~n 
electric installations for the supply of light and power. Undoubtedly the most 
important sources of water power immediately available are to be found in the 
streams and rivers draining the Himalayas; but, except for the electric lighting 
of hill stations like Simla and Darjeeling, no profitable application of it has yet 
been discovered. The main Indian centres of population and innustry, except 
Bombay, are situated at great distances from those parts of the country where 
the natural features exhibit possibilities for the generation of water power. 

99. The preliminary reconnaissances which, have beeu made hav!l yielded 
very little reliable information as to what can be done in the future. We now 
require hydrographic survey~ on a much more elaborate scale than has hitherto 
been attempted. In view of the increased possibiliti\l.s of water power- d~e to 
the recent advances in electro-chemical and electro-metallurgical technology, 
these are now likely to produce results' of practical i,mportance. Large 
amounts of water power are in cOrIlIn;ercial use in other parts of the world for 
the manufactnre of iroD, steel, a.lloys, 3.luminium, calcium carbide and various 
nitrogen compounds. As we have elsewhere pointed out, it is imperative that 
some, if not all, of these industries should be established in India, and in order 
that they may be successfully worked on a commercial basis, the-operations 
will have to be on lit very large scale. In these industries the working 'cost is 
mainly made up of two items, the interest on the capital-outlay and the cost of 
power consumed. They are essentially power industries, which can only be 
carried au where very large amounts of power can be obtained at rates below 
those usnal in industrial centres. While for ordinary industrial operations' a 
continuous supply of power throughout the year is essential. it may, ,perhaps, 
be practicable to shut down thllse highly specialised industries for two or 
three months in the year, durin~ the period when the water supply is at its 
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lowest level. This would increase the number of probable sites for hydro
electric stations by diminishing the cost of storage works. 

The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have belln thoroughly worked 
out. It is now necessary to reconsider the question of the ,torage and regula
tion of water, with the double object of power supply and irrigation. -Irrigation 
engineers in recent years have not lost sight of this possibility, but arA 
naturally still inclined to regard the power question as one of subsidiary 
importance, and are, therefore, unwilling to accept any compromises which 
would involve the sacrifice of irrigation to water power or interfere with their 
existing' regime. Hitherto, prospecting for water power has not be~n recognised 
as au essential duty of the Public Works or any other Department, and, as 
already stated, very little has been done; but the necessity for electro-chemical 
and thermo-elecbic industries alters the situation. 

100. We thin];; it undeslrahle that the task of Erospecting should be left Reasons whJ 
entirely to private enterprise, as in the majority of cases such work could only Government 
be unde~ta~en b! strong financial sy~dicate~, whose interests would not in so:ne :~~u~o~ 
cases cOlllClde WIth tllOse of the pubhc or of" Government. For the followlll", 
reasons, such work is more appropriately the function of a Government 
department :-

(1) Only Government can fai~y estimate the effect of displacing an 
agricultural community, which would be the case in most reservoir 
schemes. 

(2) 

(3) 

(4) 

(5) 

Only Government can readily ascertain tbe land rights affected, and 
can adjust conflicting claims, especially where the storage area may 
be in one province, while tbe power site, through an accident of 
topography, may be in another, or even in a Native State. 

Only a Government department can afford to undertake the long
period gauging operations that are necessary, especially in the case 
of rivers like those of tbe Peninsula, which are subject to great 
seasonal variations. 

Unless a systematic hydrographic survey he undertaken by Govern
ment, it will be impossible to formulate precise rules· for the grant 
of concessions, and private companies will, therefore, be compelled 
ordinarily to ask for exclusive privileges over large a.,'''.'S to forest!l.ll 
imitation and competition. Incidentally it is necessary that these 
rules should be sufficient.ly generous to attract private enterprise, 
without tying up for long periods areas that ought to be prospected, 
a'nd without allowing large schemes to inhibit activity in the pro
motion of slllalllocal power schemes, or conver~ely small interest~ to 
preoccupy the choicest sites in neighbourhoods which might 
subsequently be found suitable for larger schemes of more general 
public utility. 

Only Government can initiate and carry through joint and 
interdependent power and irrigation scheme~. 

We; therefore, consider it necessary that Government should take in hand 
a sj'stematic survey of the country t~ asoertain what hydro-elect?c ~ossibilities 
exist and we are of opinion that thIS should be started at onct) III VIew of the 
nece~sity of selecting, as early as pos~ible, the best sites availahle for .certai~ 
,power industr\es. Delay to deter~llne th~ reso~rces of th~ coun:ry III tIllS 
direction may involve much expenditure WhICh mIght be aVOIded WIth the help 
of a previous surv.ey. In the ahsence of adequate data, we refra~n from ~xpress
inO' an opinion on the question of the agency to be employed III carryIllg out 
su~h works. The analogy of the J rrigation Department suggests that, when 
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the power is distributed over wide areas and to many consumers, the work should 
be undertaken by Government; but in other cases, such as the establishment of 
metallurgical or chemical works by private agency, a single consumer .may be 
granted concessions to enable him to create his own water power. Leases of 
water power should provide for the resumption or transfer of rights and for the 
acquisitio.'"l of the hydro-electric plant on an equitable basis, should it, become 
necessary in the public interest, or should the initial industrial undertaking 
be compelled at any time to cease :working. 

Proposals for generating water power from canal falls,. and other 
irrigation works should be considered by a joint committee composed of 
officers of the Public Works and Industries Departments, so that confiicting 
interests may be \ adjusted as far as possible, and- the utilisation secured of 
any sources of power which now exist or can be created. 
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CHAPTER VII. 

THE INDIAN IN INDUSTRIES. 

101. We may now examine further the part played by Indians of all The share taken 
-classes in the industrial development of the country, in order to Mcertain tbe by dlJ!erent . 
lines along which this tendency may be further stimulated. In a subse- ~~~clians 
quent chapter we deal with the conditions under which factory labour lives, and :!:tODlDent. 
show that these are in the highest degree antagonistic to any improvement in 
·efficiency. These conditions are not 'easy to alter; but it is obvious that the 
great obstacles are the lack of even vernacular education and the low 
standard of comfort. The higher grade of worker, the mechanical artisan, 
in the absence of adequate education has also been prevented from attaining a 
,greater degree of skill. He finds himself where he is, less by deliberate choice 
than by the accident of bis' obtaining work at some railway or other 
-engineering shop, or by the possession of a somewhat more enterprising spirit 
than his fellows. There is at present only very inadequate provision for any 
form of technical training to' supplement the experience that he can gain by 
~ctual work in an engineering shop, while the generally admitted need for a 
more trustworthy and skilful type of man is met at present by importing 
{lhargemen and foremen from abroad. 

Traders, employers and financiers differ very widely throughout the 
{lountry in efficiency and in the degree of success which they attain. This 
must be ascribed to the fact that, in the absence of a proper system of industrial 
education and a considered policy of enpouragement to industries, hereditary 
predisposition and the influence of surroundings have been left to produce 
their inEl'Vitable effect. The cast.es which exhibit the highest degree of 
intelligence are, with few exceptions, those whose functional characteristics have 
in the past been religious leadership, government service, or trade, and it is 
,from these that the leading Indian industrialists, financiers and merchants 
have hitherto been mostly drawn. Though the representatives of these classes 

I have attMned a high degree of success in Bombay and Gujerat, and though 
there are numerous instances of successful Indian industrial enterprise in 
other parts of the COURtry, Indian capitalists generally have followed their 
ancestral tradition of rural trade, and have confined themselves to the 
nnance of agriculture all:d of such industries as already existed. When com
munications were improved and India was brought into effective touch with 
the outside world, traders took advantage of the changed position merely to 
.extend the soale of theil' previous operations. Like);l'ie landlords, they 
lent money to the cultiv~tors and found a profitable investment in landed 
property. In trade and money-lending and, to a less extent, in financing 
village artisans, the trading classes found that large and certain gains wers 
to be made; while modern industries required technical knowledge, and 
offered only doubtful and, in most cases, apparently smaller profits. The failure 
of thfl more int/111eotual olasses to take advantage of the new prospects was 
espeolally marked in Bengal, where it contrasts with the success of local 
European enterprise. Here and in most parts of India, these classes grasped 
eagerly at the prospect of Government, professional, and clerical employment, 
and freely availed tlIemselves of the system of education which was brought 
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into being by the British Government, partly with a view to fit them for that 
very work. The effect of the purely literMy type of education, which was the
only one generally provided, has been ~o frequen tly discussed that it is not 
necessary to pursue the subject here in detail; it is, however, very necessary to· 
realise its importance as a factor which has militated against industrial develop
ment, and to emphasise the necessity for a system of edu{lation which will 
impart.a practical bias to the minds of Indian youtbs. 

102. The state of affairs in Bombay is altogether different. If the cause be 
SOllght, some indication of it may be found in the fact that Indians have held a 
large and import/tnt sbare in the trade of Bombay since the city first carne int(). 
English hands. The Mahomedans of the west coast, especially, traded by sea 
with the Persian Gulf, Arabia and 'East Africa from much earlier times. The 
Parsees and Hindus from the northern Bombay coast districts are recorded, at 
the beg(nningof the British occupation, as taking; with the Mahomedan sects of 
Khojas, Memons and Bohras, a most important.hal'e in the trade of the· 
port as contractors, merchants, financiers and shipbuilders, and have throughout· 
shown themselves little, if at all, inferior to the Europeans in enterprise, and, 
usually in command of more capital. 

The valleys of the:t-i erbada and the Tapti had been' for ages devoted to· 
the cultivation of cotton. A considerable export trade was carried on from 
Broach and Surat, the ports at the mouths of these rivers, with the aid of 
an effipient maritime population. The Parsees also after settling in this 
tract secured a share of tbe trade. With the silting up of these rivers and the
increase in the size of ships, Bombay became the centre of the export trade 
from the w.est coast· of India. The import of coal from England facilitated 
the starting of the. first cotton mill it. Bomhay in 1851 by a Parsee, Mr .. 
C. N. Davar. The number of mills increased slowly at first, and it was not' 
till the cotton boom of the early sixties hitd -come and gone, and the value of 
steady industrial investments had ma.de itself appreciated, that it became consi
derable. By 1876 it had risen to 29, and the manufacture of cotton had 

become accepted as a safe and profitahle investment for capital, while by 1889> 
it had inCl'eased to 69, after which came a lull, but a further rapid rise took 
place after the year 1895, and the subsequent expansion has been . continuous. 
Much onhe capital invested was derived from the profits made in the opium 
trade with Ohina, and, of course, from the money which the cotton boom brought 
into Bombay. The cloth trade with Africa and Arabia and thc yarn trade with 
China had become important by 1882. The closing of the Indian mints in 1893 
to the free coinage of silver, together with the industrial development in recent 
years of Japan, which now not only supplies its own needs but is a keen competitor' 
with India in the China yarn market, have to some extent retarded the rapidity 
with which the Bombay yarn industry was previously expanding, and have
turned the attention of those interested in it to the production of cloth on a larger 
scale. At the pre~ent time, the number of mills controlled by European interest& 
is trifling, and the proportion of European mill employes also tends to decrease. 
The marked contrast between the trading and industrial position of Indians in 
Bombay and Calcutta, and the light thrown thereby on the important questioIr 
how to assist the Indian peoille, generally, and educated Indians, in particul~, 
to take an increased share in. industrial enterprise, must be the excuse for It 
somewhat prolonged discussion of this subject. 

It is noteworthy that in many cases the classes most successful in indllstriar 
and trading en.terprise do not care for employment of a nature demanding skill 
in industrial technique. In some parts of India, Brahmins, -though less' 
engaged in trade, produce a fair number of engineers. and other skilled: 
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industrialists. It is net in manual skill, if they care to acquire it, 01' in the 
.capacity for understanding technical problems, that the castes which have in 
the past sought knowledge rather than commercial success, are deficient; it is 
~ather in enterprise aUfI in bnsiness sense, . qualities which cannot be developed 
by a purely literary education and are more dependent on youthfnl environment: 
,A few individuals, possessed of greater determin'ation or aptitude tban their 
fellows, have, however, achieved varying. degrees .of success. 

103. A brief account of the swadeshi movement, a popular effort to promote The 8'Wooe8M 
indigenous industrial enterprise which was taken up by the educated classes in movement. 
most parts of In'dia, thcugh especially in Bengal, will illustrate both the 
desh'e of more advanced Indians for the industrial progress of their countrymen, 
'IDld the causes which have hitherto combined to prevent their realising this 
'ideal to any great extent. .. 

The necessity of securing for India the profits which accrue from the manu
facture of her raw materials, to the export of which her commercial activity 

:has hitherto been mainly confined, had for many years been urged on the 
Indian pubiic by Europeans as well as by Indians. Among the latter,. the late 
Mr. Justice Ranade was the leading exponent of the new views, which 
involved an appeal to Indian capitalists to invest their funds more largely 
in industry; and to the younger members of the literary castes to abandon their 
traditional aversion from manual labour and, to fit themselves for inqustrial 
enterprise. The Indian Indnstrial Conference, started in 1905 expressly 
to further this cause, has met regularly every year sinGe, and has devoted itself 
to the dissemination of industrial information and to a propaganda of its views 
,among the educated classes. At a slightly later date, 8wqdeshi ppnciples began· 
eto receive the support of the more advanced Indian politicians, especially in 
. Bengal owing to local causes. The success of Japan in hcr war with Russia 
appeale1i strongly to the imagination of educated Indians, who saw in Japanese 
progress and efficiency an example of what could be accomplished by an eastern 
nation. It was to the policy of the Japanese Government that the great 
industrial advance of Japan was ascribed by them, and numerous Indians began 
at this time to repair to that country for industrial training. These canses 
led to the i.ncreased use of Indian goods and to the starting or small factories 
,by Indians, especially' for the manufacture of piece-goods, soap, 
matches, pencils, and cntlery, and of stores where the products of these 

'factories were to be sold. This was in itself a laudable idea, and it was 
'financially supported by many persons who were entirely free from all extreme 
political views. But the boycott of foreign goods, which was the form giv~n 
to the movement by some of its more advanced snpporters, carried with it the 
-elements of failure, bY,alienating in many quarters the sympathy and support 
which it might otherwi~e have claimed. 

104. The original movement also suffered from serious errors. Too many of 
;its disciples were IIpt to suppose that, because an article was manufactured 
.abroad and imported into India, it could necessarily be made in India at a 
profit. Unfortunately also, the promoters of the newly established concerns 
lacked business ability ani! practical experience, and overlooked the fact that 
'the i1)lperfect theoretical know ledge of an industry, acquired from the study of 
books or even in technical institutions, is an insufficient equipment for under
taking manufacture 011 a commercial scale. Professional men and landowners 
put money into businesses that commanded no better technical direction and 

-expert knowledge than those of youths half trained in this way. Even where 
more experienced men were forthcoming to carryon the actual work, the industry 
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or its location was too often selected by its promoters without a due considera.
tion of tbe economic factors involved; and conoerns were frequently started' 
with inadequate capital. For reaSOl;lS which are discussed in the next chapter,. 
Government was unfortunately not equipped to meet the tide of enthusiasm 
half-way; to guide it to success hyeJl;pert aid and business advice; and to place 
the country on the path of sound industrial development by the provision of' 
systematic technical and commercial education. The 8wadeshi movement thus 
resulted in numerous failures, almost always due mainly to lack of business 
apti~de and commercial and industrial experience in classes which had had no· 
oppor'hInity of acquiring them. It says much for the strength and soundness of 
the feeling which underlay the effort, that it still remains to some extent 
effective, and that a few professional men ana. landowners are still found, 
in Bengal and elsewhere, who support fnvadeshi enterprises with such capital 
as they can afford. • 
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CHAPTER VIII. 

GOVERNMENT INDUSTRIAL POLICY IN RECENT YEARS. 

105. The commercial instincts of the East India Company had from~,its History 01 
earliest days in this country led it to make various attempts to improve those recent 

I d· . d t' f h' 1 ·t d lId Government n Ianm us rIes rom w Ie I I S export tra e was l}rge y !'awn, as, for example, policy of 
by organising and financing the manufacture of cotton and silk piece-goods and industrial 
silk yarn, although this policy met with opposition from vested in terests in development, 
England, which were at one time sufficiently powerful to insist that it should be 
suspcnded and that the Company should instead concentrate on the export from 
India of the raw material necesSlll'y for manufactures in England. The effects 
of this trac1itionalpolicy continued for some time after the Company had ceased 
to be a trading body; and even after it had been replaced by thA direct rule ofthe 
'Crown, and doubtltSS moulded such subsequent efforts as were mack in the same 
direction by Government, But as laiss(J,z-faire views gradually gained increasing 
acceptance both in England and in InJiia, these spasmodic efforts became less 
frequent, and the first attempt at a general policy of industrial development took 
only two forms-a very im,perfect provision of technical and industrial education, 
and the collection and dissemination of commercial and industrial information. 
One expression of the latter policy was the Calcutta Exhibition of 1884-85, which 
led to the institution of the Calcutta Commercial Museum, now part of the 
Indian Museum, and to the examination of Indian industrial resources by the 
Reporter on Economic Products. Sir George Birdwood's work on the "Indus-
trial. Arts of India," the "Indian Art Journal," the Indian and Colonial 
Exhibition heht in London in 1886, and the institution'about 1890 of a series of 
pTOvincial monographs On Indian industries may be regarded as isolated and 
desultory efforts in the same direction. Various experts also were employed to 
investigate matters of industrial importance and awaken interest in them, while 
the Geological Survey began to deal with the economic uses of minerals: a 
bl'l£nch of its work whiph was more definitely systematised from about the year 
1904. 

All that was done, however, ~as due rather to a few far-sighted individual 
officers than to any considered and general policy on the part of Government, 
though it is true that Government recognised the need for such a policy by the 
creation in 1905 of a separate imperial Department of Commerce and Industry. 
Even so, it is bclievpd that this department by no means took thc form originally 
contemplated by Lord Curzon, the Viceroy responsible for its inauguration. 
It is to the initial phases of this movemcnt and to the severe set-back which it. 
received in 1910 from a decision of the then Secretary of State, after detailed 
proposals fo£' organisation and work had been actuall~ elaborated in the United 
Provinces and :M:adras, that we now desire to draw attention'. . 

106. In 1907, a conference was held at N aini Tal by Sir John Hewett, United 

Lieutenant-Governor of the United Provinces, who had been the first Provinces. 
_ Member in charge of the new Department of Commerce and Industry. 

The proposals accepted at this conference included the appointment 
of a, provincial ])irector of Industries, advised by a board of official~ and 
business men, whose wll,in functions were to be the acquisition and dis~eminl1-

9 



Madras. 

69 

tion of industrial information, the intl'Oduction of new and the stimulation 
of existing industries. For these purposes the Director was to be provided 
with an expert staff, and to have the control of industrial arid technical 
education and, in particular, of a technolqgical institute to be established at 
Cawnpore, the professors attached to which were to assist by investigation and 
advice in the solution of industrial problems. With the help of the staff of 
the technological institute, the Director was to pion.eer new industries and to 
experiment in improved methods and demons~'ate their application to certain 
existing industries on a commercial soale. In their Resolution No. 1163·XVII-
415, dated 27th August 1913, the United Provinoes Government reviewed the· 
extent to which subs~quent experienoe had led them to modify their ideas,which 
had, however, only been carried into effed to a very li~ited degree. Their 
most important conclusions were that the head,ship of the technological institute 
should be separated from the Directorship of Industries, owing to the fact that 
a scientist was clearly needed for the former and a man of general industrial 
and ecOnomic knowledge with a business instinct for the latter; an·d the 
recognition of the truth that j;he science of directing orgauised industrial con
cerns can only be learned by experience, and not in technological institutes, 
however elaborate their equipment. 

In pursuance of the recommendations of the N aini Tal conference, loans or 
grants were given to several concerns, especially to sugar factories. Some of these 
were spent, under the -advice of the Government Sugar Engineer, in remodelling 
existing factories. The inevitable difficulties besetting these early attempts to 
assist industry, in tho absence of a properly considered and aocepted policy or 
of a systematised organisation to give effect to it, are well exemplified by the 
history of the loan given for start.ing a sugar factory in the Gorakhpur distriot, 
and of the experimental cotton-seed oil factory at Cawnpore. The loan of seven 
lakhs of rupees was granted to the sugar factory in the hope that it would induce 
capitalists to establish cane factories on modern lines. It does not appear to 
have had any marked effect in this direction, nor in the training of Indian 
apprentices as sugar makers, which was on(l of its conditions. Though the 
proposal was examined an_d reported on in the first instance by the Sugar 
Engineer to Government and the Director of Agriculture, the terms of the loan 
did not bind the company to accept advice from, or. even to permit inspection 
by, any Government officer. The maohinery and the process adopted were not 
in all respects suited to Indian conditions; the first seaeon or two were- unfavonr~ 
able, and the enterprise naturally suffered at first. 

Tlte Government pioneer oil mill was started at Cawnpore under the 
management qf a European agency firm, to investigate the possibility of the 
extraction of cottoncseed oil on a commercial scale. The venture was initiated 
without the assistance of any expert in cotton-seed oil manufacture, and._ was 
subsequently closed down in consequence of orders of the Secretary of. State 
of which more will be said below. The mill had not worked long enough to 
yield definite data of cOlnmercial value, though the results were said to be 
promising. It was made over to private owners, who .fourid it necessary to 
modify the plant installed by Government, which was not of the most suitable 
type for its purposes. . 

107. In the early nineties of last century, proposals that the. water power, 
which w::mld become available on the completion of the Periyar irrigation 
project, should be utilised in the manufacture of aluminium by the tIten .new 
electrolytic methods, had awakened interest in the Madras Presidency. Nothing 
has come of these proposals, and to this day the water power remains undeve. 
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leped ; but in 1898, Gevernment sanctioned experiments at the Scheol ef Arts 
in werking up sheet and ingot metal precured from the British Aluminium 

, Co~pany t~ determin~ whether the metal weuld preve useful to. the people of 
India, and, If so, to. bUlld up a market for it in the country, which weuld justify 
the establishment of hydro-electric werks fer its production from Indian ores. 
It was theught that, if aluminium could be smelted in India, it might prove a 
cenvenient substitute fer cepper, brass, tin, zinc and lead in many of their 
ind~strial and demestic applications. The average yearly imports of copper and 
brass from 1891 to. 1896 had been over 24,000 tons with a value cxceeding two. 
creres of rupees, and it appeared well worth while to make some attempt to 
intrelluce a metal, which could ultimately be manufactured in the'country, 
as a substitute for these which, as it then seemed, must be imported. In the 
ceurse of six years, a fa;irly large business in aluminium hellow-ware was 
developed, and a demand was created which led to. the establishment of a 
number of small factories in other parts of India. At the end of 1903, . the 
Madras Government censidered that they ceuld not usefully carryon the werk 
any lenger, and they sold their plant and stock en bloc to the Indian' 
Aluminium Company fer a lump sum which left them with a clear profit of 
Rs. 30,000 en their experimen~. The imports of the metal thereafter steadily 
increased, and in 1912-13 amounted to. nearly 1,800 tons valued at. over 25 
lakhs ef rupees, but the outbreak ef war seriously restricted further progress, 
and the prohibitien of imports of aluminium in 1916 necessitated the closure of 
the factery, at least teniporarily~ The experiment has not yet achieved its 
original object, but it has created a large market for aluminium in India 
which is a desirable preliminary to the establishment of werks in the country 
for the extraction ·of the metal. During the five years 1911-'::1916 (in two 
of which operations were seriously affected by the war) 5,737 tons of 
alumin~um, valued at over 89 lakhs ef rupees, were imported. 

The success which attended their initial industrial endeavour led the 
Gevernment of Madras in 1899 to obtain sanction from the Secretary of State 
to the appointment of a whole-time-officer, to supervise and stimulate technical 
and industrial educatien. In the first instance, the appointment was sanctioned 
for three years and was renewed for a similar period, and finally, in 1906, was 
extended ~or a further period of five years, when the officer was designated 
the IJirector of Industrial and 'Fechnical Enquiries. A detailed history of the 
work in Madras has been prepared under the Qrders of the Local Government 
and submitted to us as a " Memorandum en the Department of Industries in 
the Madras Presidency," (Appendix J.). Frem this memorandum it will be 
seen that step by step the Madras Gevernment cemmitted themselves to an 
increasingly active pelicy fer the promotion of industries. Hand-loom weaving 
was greatly developed, the chreme process of manufacturing leather was intro
duced, irrigatien hy pumping was started and boring for water was undertaken; 
in addition, an organisation was created fer assisting private individuals to 
inst~ll pewer·driven machinery and plant.: These ,numerou.s activiti~s aroused 
the oppesition of the local European cemmercial cemmumty,' who In~erpreted 
them as a serious menace to'private enterprise and ~n unwarrantablc mterven-. 
tion on the part of the State in matters' beyend the sphel'e of Government; on 
the other hand, the Indian public appreved of the pelicy which had been 

pursued. 

108. There were hewever, certain incidents in the history of the develop- Effect of Lord 
: ." t· A' d t .' I Morley's ment of industries m Madras whl.ch mertts~ectal no. ICe. n In us na desp~tch of 1910 

conference was held at Oetacamund In 1908. 'Ihe Madras Gevernment Order on indnstrial 
No. 2894, dated 17th Octeber 1908, reviewing its recommendatiens, appointed policy. 

9A 
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n special officer under the title of Director of Industries, to control pioneer 
enterprises and practical industrial education, and to establish a bureau of 
industrial information and an industrial museum. The conference had' 
recommended that he should be a·ssisted by an Advisory Board.- Technical 
education was to remain under the Director of Public rnstruction. But when 
the scheme was laid before the Secretary of State (Lord Morley), the essential 
feature of experiment and demonstration by Government agency on a 
commercial scale entirely failed to secure his approval. In his despatch 
No. 50-Revenue, dated 29th July 1910, Lord Morley said that the results of the 
attempts to create new industries were not of a character to remove his doubts 
as to thl!' utility of State effort in this direction, unless it were strictly ltmited 
to industrial instruction and avoided the semblance of a commercial venture. 
The policy, which he was prep.ared to sanction, was that State funds might be 
expended upon familiarising the people with such improvements in the 
methods of production as modern science and the practice of European 
countries bould suggest. Further than this the State should not go, .and it must 
'be left to private enterprise to demonstrate that these improvements coUild be 
adopted with commercial advantage. ' 

• Lord Crewe, who followed Lord Morley as Secretary of State for India, in 
, 

his despatch No. 24-Rcvenue, dated March 12th, 1912, expressed views some-
what divergent from those of his predecessor :-

"The creation of a separate Department of Industries in the Madras· 
Presidency must turn on the question ofthe.3unctions proposed 
to be assigned to it. As regards the latter, I must reaffirm my 
predecessor's decision against the extension of its activities to 
trading on commercial lines. .. r have no doubts as to the wisdom 
of that decision.' At the same time I desire to point out that the 
Government of Madras appear to bave placed too limited a 
construction upon the orders given in my predecessor's despatch 
of 2!\th July 1910. The policy which he then sanctioned·was 
that l!tate funds might be expended upon familiarising the 
people with such improvements in the metholls of pIOduction as 
modern science and the practice of European countries could 
suggest. This need not be interpreted as confining instruction 
solely to)ndustrial schools. I am 'Prepared to, recognise that in 
certain cases instrliction in industrial schools may be insufficient 
and may reqnire to be supplem~nted by practical training in 
workshops where the application of new processes may be 
demonstrated; and there is no objection to the purchase and main
tenance of experimental plant for the purpose of demonstrating 
the advantages of improved machinery or new processes and 
for ascertaining the data of production. I have, for exa~ple, 
in view the experiment which the Government of the United 
Provinces is now carrying on witlb a small sugar plant. 
Such an experiment does not exceed the limits witliin which 
the Government of Madras may promote the industrial develop
ment of the Presidency." 

Lord Crewe stated in addition that he was prepared· to 'sanctiori the cons
t.itution of a Department of Indust.ries on the lines subsequently laid down in 
the Madras Government Order No. DOtS, dated April 1st, 1914, wbere the func
tion~ of the Director of Industries are defined as follows ;-_ 

(1) to collect information as to exillting industries, their needs and the 
possibility of improving them 01' of introducing new industries; 

• 
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(2) to carry out and direct experiments connected with such enquiries; 
(3) to keep in touch with local manufacturers, to bring the results of 

his experiments to their notice and to obtain their co-operation 
ill the conduct of oper~tions on a commercial scale; 

(4) to supervise the training of students; and 
(5) to advise Government with regard to technical matters involving 

legislation. • 
109. Even after Lord Crewe's despatch the Government of India seemed 

t,o be in doubt as to how far they would be justified in sanctioning proposals 
for, demonstration plants, financial assistance and other 'forms of direct aid 
to industries. Their desire to move in these matters, which had not so far 
reached the stage of active fulfilment, had received a decided set-back. The 
d'ifficulties were increased by the fact that'they had neither the organisation 
nor the equipment to give effect even to the comparatively limited policy sanc
tioned by Lord Morley. It was not, however, till some time after the out
break of war that they resolved to examine the question in a comprehensive 
way, and to that end appointed out Commission. 

The attitude of Govel'll~ent did not satisfy the important section of 
Indian puhlic opinion which desired the industrial regeneration of the country. 

"The reversal ot the poliey enunciated by'Lord Morley was frequently demand
ed; aud the success of Japanese industries, .brought home forcibly to India by 
a very large increase of Japanese imports,. was cited as an instance of what 
a previously backward eastern nation could accomplish wit,h Govel,'nment 
,encouragement. 

110. The Eastern Bengal and Assam Government heM a conference I&t Subsequent 
Dacca in 1909, which made certain proposals involving the creation of a history of 

t f I d t · d th t bl' h t" t' 'th ' Government Depar mont 0 n us j'ws an e es a IS men, 1D connec IOn WI a SClleme action. 
for technical and industrial education, of a central institute at Dacca, one Eastern Bengal 
function of which would be to impart, with'the help of small Government a,nd Assam. 
factories grouped round it, practical trailling under commercial conditions. The 
introdu(ltiou of .pioneer factories was also proposed. The Secretary of State (now 
Lord Crewe) expressed general approval in his despatch No. 12,Public, dated 
19th January 1912. A scheme had also been devised for a technological institute 
at Calcutta; but owing to the readjustment of the boundaries of the Bengal 
provinOlls in 1912, it was ~ound necessary to recast both these schemes, and 
with this object a reporbvas prepared in 1913. No practical effect has so far 
been given to these proposals, which have been criticised in paragraph 219 of 
the Bengal District l\dministration Committee'sl'eport as tending to give too 

~ purely educational a bias to the objects and methods of the Department 
of Industries. 

The United Provinces Government appointed a Director of Industries in United 
1910, and further loans were s~bsequently made to various industrial Concerns Provinces. 
by this Government, A deptit for the sale of the products of cottage industries 
was started at Cawnpore; a glass ~orkeyndB\ press-tool maker were obtained 
from England; and Yll,rious investigations we.rc made into the po~ibilities of 
,certain local products, notably dyes and tannmg extracts. 

Directors of Industries have been appointed by the Governments of Other Provinces. 
Madras, the .punjab, Bengal, Bombay and the Central Provinces. These 
appointments have been. filled, at any rate temporarily, from the Indian 

Civil Service. 
In Madras, the Industrial Department was broken up, after the receipt Madras. 

of the Secretary ,of State's orders of 1910, into a Pumping and Boring 
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Department directly under Government, and an Inspectorship of industrial 
schools under the Department of Public Instruction. Both these branc4es 
were for a time under the control of the same officer, who was aesisted by 
dyeing and leather experts in other work which he was also detailed. to super
vise. The Industrial Department was reconstituted. with effect from 21st 
March 1914, but owing to various eauses little progress has been made in the 
work under the charge of the dyeing and leather experts, though a central 
institute for dyeing. weaving and metal work in Madura is under construc
tion, and a tanning and leather school has been in existence £o~ some years. 
After thc outbreak of war, the Madras Government thought that an effort 
should be made ,to take advantage of the temporary cessatiD:n of foreign com
-petition to start new industries and revive certain ostensibly promising 
industrial ventures which had previously failed. The manufacture of glass, 
paper and pencils, and oil-seed milling wer~ attempted, but unforeseen difficul
ties arose from inability to obtain plant and the services of suitable experts. 
'1'he glass experiments comp(etely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivery of the machinery, did not 
advance beyond the experimental stage, the results of which were favourable. 
The manufacture of paper was started again at Punalur, and, after unsatis
factory experiments with a number of Indian woods, the pencil factory set up 
in Madras has achieved considerable success with cedar wood imported from' 
British East Africa. 

In Bombay, an Advisory Committee was appointed in 1915 to report on 
snch schemes as were submitted for its approval, and advise the Government as 
to the support which should be extended to these_ At the beginning of Hi18 
t4is committee 'was dissolved at its own suggestion and replaced by a Director 
of Industries. 

In the Central Provinces, the Director of Agri~ulture in 1911 was 
appointed Director of Industries also and charged with the main task of aiding 
certain selected cottage industries. The staff of his ilepartment' included a 
textile expert and a European craftsman, who is head master of the School of 
Handicrafts at Nagpur, and whose duties include the giving of advice and help 
to loeal artisans in wood and metal. In 1917, a separate officer was temporarily 
appointed as Director of Industries. 

In almost all provinces, the Departments of Co-operative CredU' assist 
cottage industries to organise, finance, purehase and distribute on co-operative 
lines. Little, if any, progress, however, has yet been made in co-operative 
production. 

111. Industrial surveys were undertaken at various times between 189(} 
and 1914 in Bengal,.the United Provinces, the Punjab and the Central Pro
vinces. The Bengal Government in particular carried out no less than three, 
but nothing definite seems to have resulted from any of them except the report. 
None of these surveys was m!lde by officers with technical knowledge of any 
industry, and they were all confined to a desQription of I,he various provinces' 
from an economic point of view, including superficial accounts I~f organised. 
industries amI more detailed investigations of small and cottage industries, with 
descriptions of, processes, rat.es of wages, cost of raw material, and prfces of 
and demllnd for products_ The reports usually include proposals on very general 
lines for the improvement of local industries, with schemes for the organisation 
of the niloossary staff. They are useful only for ad ministrative purposes as 
reviews' of the existing industrial position, and as a.ffording a basis for the 
organisation of a local Department of Industries. Expert exa~i.nlltions of 
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particular industries also have been made in Bombay, but the publication of 
the information so acquired has not had much, if any, practical influence on 
the public. 

This account of the efforts made by Government for the improvement of 
Indian industries shows how little has been achieved, owing to the lack of a 
definite and accepted policy, and to the absence of an appropriate organisation 
of specialised experts. Such experience as has been gained in the few attempts 

. which have been made by the Imperial and the Local Governments is chiefly 
of a negative character; much valuable time has been lost, during which Gubs
tantial advances might have been registered, and the outbreak of war, which 
should have proved an opportunity to reap the fruits of progress, has served 
mainly to reveal and accentuate startling deficiencies. 
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CHAPTER IX. 

THE ORGANISATION OF SCIENTIFIC AND TECHNICAL 
SERVICES AND THE PROVISION FOR RESEARCH 

WORK IN INDiA AND ABROAD. 

• 112. In the course of our tours we visited the Forest Research Institute Existing position 
at Dehra Dun, the Agricultural Research Institute at Pusa and the Indian of research work 
Institute of Science lft Bangalore. We also inspected the laboratories and in India. 
eqnipment for research work in the Agricultural Colleges at Cawnpore, Nagpur, 
Coimbatore and Lyallpur. Further we made a special point of ascertaining 
what facilities existed under the Education Department in schools or colleges, 
under other departments of Government or privately, for research work, which 
would in any way promote the industrial development of the country. We 
also took occasion to enquire to what extent useful work has been done for India 
by the Imperial Institute; and to what extent it was considered desirable to 
refer problems to scientific men at home. 

We were impressed by the value of the work which has already heen 
done in the orgauised laboratories, and by the absolutely unanimous opinion 
which was expr6Ssed by all scientific officers as to the inadequacy of the 
staffs in point of numbers. Everywhere we were brought face to face with 
unsolved problems, requiring scientific investigation Oll an extended scale. 
On the one side, we saw the results accomplished by enthusiastic scientists, 
which, regarded from the purely economic aspect of the question, have added 
enormously to the prcductive capacity of India; on the other side, we were 
told by forest officers, agriculturists and iniligo planters, engineers and manu
facturer~ of the limitations placed upon the developmllnt of their' work and the 

, frequency with which they were brought to a standstill by a lack of knowledge 
_ regarding matters which could only be ascertained by systematic research 
work. Such success as has been attained by the Institutes at Pusa, Dehra 
Dun and Bangalore should riot be gauged solely hy its pecuniary returns, as 
the experts employed have had their attention directed to ~pecific problems 
urgently callin'g for solution, and those which were likely to yield immediate 
results have naturall;y been taken up first. ' 

We do not propose to deal with the general problems of pure scientific 
research; but in relation thereto, attention should be forcibly drawn to the 
striking success obtained by those officers in Government' departments whose 
position has enabled them to specialise in their work. 

I 

113. As industries conducted on modern lines, with facilities to keep abreast Soientific advice 
of developments in other countries, require technical as much as commercial an ~ss,:ntial 
experience and efficiency, it is desirable that each scheme should be examined Pdreliml marytto 

. I' . 1· t b f G t t . eve opmen . by appropriate techmca speCla 1S s e ore overn~en g~'an s conce~slOns or 
promises in advance any form of support to a new llldustrml enterpnse. The 
absence of j!uch technical officers and thA consequent inability to distinguish 
between the good and the unsound industrial schemes offered, have given 
rise to undue hesitation in granting reasonable concessions. Frequently, 
therefore, there has 'been displayed by Government officials an' apparent 
indifference - to industries, which has .been confirmed in the public mind 
by the absence of any openly expressed policy of encot;ragement. 

10 
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'fhe maintenance of a 'staff of suitable technologists and scientific experts 
is thus essential to industrial development. The most prominent deficiency 
and most promising fIeld is in connection with research work on. the raw -
materials of the country, especially on the vegetable products. As a 
consequence of the maintenance of a well organised, though small, 
Geological Smvey Department for the past 60 years, our information 
regarding the mineral resources of the country has reached a relatively 
satisfactory stage; indeed, there are various minera:l propositions that 
are merely awaiting advances in other directions for exploitation to commence, 
and Government has, at it~ command, in the Geological Survey officers, 
a corps of specialists wbo can be relied on for the necessary advice as 
development proceeds. 

114. In the case of vegetable products, however, which occur in sueh 
enormous quantities and great variety, comparatively little. work has been 
done of the kind necessary to translate the purely scientific data into a 
form suitable for tIJ-e investing industrialist. 'Sir. George Watt" has 
gathered together a mass of material which, in bulk, is evidence of· 
the great amount of work done by him and by many other workers, 
official and private: But examination of the data concerning. any product 
of probable commercial value generaJly brings into noticeable relief our 
ignorance of tbe very facts that are necessary for satisfactory industrial 
enterprise. 

Samples of vegetable products have been examined by scientific workers, 
either in India or abroad; chemical analyses and other tests have been made ; 
but often there is a doubt a~ to whether the samples were representative, whether 
they represented the plant at its best, whether similar or better results could be 
obtained under regular commercial practice, whether the material occurs in 
quantities that would permit of economic assembly at a suitable place of 
manufacture, or whether the accessory conditions are stich as to justify capital 
outlay. Data . such as these are necessary before a wise investor will risk his 
money in an industrial entel'prise that depends on the maintenance of a 
supply of, raw material of the right sort obtainable under favourable 
conditions. 

115. These data, it is true, can be obtained by any:private individual Or 
enterprising company, but it is important to remember that the individual or 
company, who undertakes "prospecting" work of any kind, expects very 
prop'erly to be paid for each successful find. much more than its actual cost: 
he must covel' those of his losses that are due to unsuccessful ventures, and 
thus each enterprise that is taken up becomes charged with the expenses 
of those that are abandoned, the capital is correspondingly, "diluted ", and 
the industry is handicapped. , 

For most industries, it is not the chief raw material that gives the' wise 
investor anxiety sO much as the accessories, Tbus the expert prospector of 
one substance may find his favourable results of no use; without favourable 
results of a wholly different class. Further, for general industrial progress 
the manufacturers of India must be in a position to make use of the results 
I)f work done elsewhere; but to a,pply them to local conditions is often by 
no means easy. III some instances, the information. av~ilable is designedly 
left incomplete and gaps have to be filled in by trials and experiments'; whilst 

.', Commercial Products of India·', pul::ilished u'I1der the alltbodty of t.he Secreta.ry of Stat·e £01' India. by 
.John Mt:.Il'ay, IgOR, which is a short edition l'evised to 1908 of Watt's '1 Dictionary of the E.oonomie Produots 
vf In,li .... -C.lo.tt •• 1885-1899. _ 
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the adaptation of methods and processes to Indian conditions and to Indian 
materials often involves research work of a complex and difficult character . 
. Between the first stage of the inception of an industrial undertakinO' and its 
actual realisation there is usually a necessity for scientific and expe~t control. 
Much money in the past would have been saved, if the importance of these 
preliminary investigations had been realised. Ordinarily, no firm can afford 
to risk the cost of employing the various experts so required in an uncertain 
venture. 'l'his is more appropriately the business 'of the State, and the survey 
of it.s natural resources should be undertaken systematically, not in the form 
of an isolated series of special prospecting tests, which results in frequent 
repetitions, with wasteful overlapping of results and embarrassing gaps.· The 
best intentions on the part of Government and a wise policy of' industrial 
encouragement will never have their full value, unless preceded by a systematic 
survey of the country's natural resources. Private enterprise, however, will 
follow in a healthy form and with little artificial stimulus, when sufficient 
information of the right kind is made available in a way that reduces the 
opportunities of the speculator to prey on a credulous investor. The striking 
financial results, which followed quickly and directly after the employment 
from. about 1905 of scientific specialists in agricultural rese~:tl'ch, demonstrate 
the wisdom of investing in modern science, and indicate also the opportunities 
that have almost' certainly been missed _ iu many other ways that affect 
the prosperity of the people and the revenues of the State. We have thus no 
hesitation in recommending a very substantial increase in the scientific and 
technical services as essential to iudust;ial development. 

116. We have discussed with varions witnesses the form of classificntion Existing lack or 
and organisation most likely to be effective for the scientific services of a country organisation in 
of the size and varied character of India. 'Ihe problems of pure research the ~cientific 
require a high degree of specialisation, which will become more prpnounced sernces. 

with the development of the sciences generally. For the practical applirmtion 
of the results 'Of research, liowever, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local knowledge are 
necessary. India has at times had the benefit of both types of scientific men, 
and for want of official co-ordination has often suffered from both_ 

In addition to 11 general deficiency of scientific and technical officers, there 
is a noticeable absence of anything approaching a natural classification of the 
various classes of experts employed. Scientific and technical officers are 
employed, SClmetimesas whole-time officers in an organised and graded service; 
at other times as experts on short-term agreements. There is a general want of 
uniformity and an absence of system about their functions, powers and terms 
of service. We have found the scientific ~)xperts forming heterogeneous 
groups, with no uniform conditions of service, with no definitely establish~d 
policy or precis90 limits to their activit~es. The result is w~stc rf money m 
duplicating equipment, absence of combmed effort to for~ sabsfa~ory refereuce 
libraries, overlapping of research work on some questIOns WIth consequent 
neglect of others, absence of aut~oritative ~eck as. to the. value .of results, 
confusion among the general publIc, and a disconcertmg varIet.y of ISolated or 

short-lived. serial publioations. 

117. If one takes any siugle science, say, zoology, the problems that arise 
may be referred, in a purely haphazard way, to any one of many zoologists-to 
an officer working under the Forest Department at Dehra Dun, to anyone of the 
"arious kinds of zoologists employed by the imperial or prcvincial Agricultural 
Departments, or at the Indian Muse)lm at Calcutta. Not one. of. these officers 
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has any regnlar means of knowing what the others are doing; there is no one to 
check his resnlts, and no one journal to which outsiders can refer as covering 
the whole range of zoological research activities in India. The zoological staff 
of the Calcutta Museum has recently been constituted as a Zoological Survey 
of India, but there are still more official zoologis~s outside than within the 
new department, which consists of only four zoologists. 

The members of tbe Botanical Survey of India are only "five in number, 
but all are largely occupied with extra-departmental duties, while a far 
larger number of official botanists are employed" in quite other departments: 

For the various chemical problems that are essential to industrial" 
deveiopment in the country, this form of organised confusion exists even on a 
larger scale. Chemists are employed by the various provincial Agricultural 
Departments, but some of them we found to be occupied with problems like 
dyeing, paper-pulp making and the extraction of drugs, being apparently 
unconscious of what has been done, and is now being undertaken, in other 
parts of India. Chemists are employed at the cordite factory near Wellington 
under the Ordnance Branch of the Munitions Board. A tinctorial chemist is 
employed under the J)irector of Industries in Madras, and another und~r the 
Director of Industries in the United Provinces. A mineral chemist works 
under the Geological Survey. One or two metalhirgical chemists are engaged 
as inspectors of steel at Kaliniati. -Chemists are employed in the Medical 
Stores Department, in the Mints, in the Forest Department, under the 
Superintendent of Local Purchases, under the Collectors of Customs, as 
professors in various Government Colleges, and as chemical analysts to Local 
Governments, while there appear to he no definite conditions governing the 
reference of chemical problems to the Imperial Institute in London. Most of 
these chemists may be required to give authoritative advice on any branch of 
chemistry; they are" in isolated posts, generally with no official prospects of 
promotion of a kind that would satisfy any scientific man of energy and 
ability. It is not within anyone's powers to obtain "a collective opinion on any 
chemical question. The permanent official· establishments are also supple
mented at irregular times by the employment of temporary experts, "on the 
apparent assumption that India has insufficient problems to occupy the life's 
work of one man in connection with such large industries as silk, tanning, 
glass, glycerine, paper-pulp, and soap. 

Apart from the dissipation of energy due to this unorganised variety, the 
employment of isolated experts," whether permanent or temporary, results in a 
waste of money. A scientific service, with a definitely established position, 
can attract recruits for smaller initial pay than one of unknown prestige. 
Many of the scientific specialists quickly reach their maximum salaries, and, 
witnessing tbe gradual rise in pay and position of" their contemporaries in 
othe~ servicljls, naturally grow disoontented, and consequently become of 
r!Jduced value to the country. In view of the fact that no quantitative 
standard can be established to gauge scientific research, no one can say what 
the country loses by discontent among its scientific staff." 

Classilication 01 118. There are two plincipal ways in which scientific officers can be 
Bclentillc oIIicers. Classified, viz., (a) hy taking the single science subject as the main bond of union, 

or (b) by taking the application of the various sciences as the line of primary 
grouping. The Geological Survey and the Agricultural Departments are oUI' 
most satisfactory cases to illustrate each method of classification-the scicncll of 
geology is the bona in the first case, and the application of such sciences Ii~ 
entomology, botany and chemistry to agriculture in the second. 
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The Ge?logical Survey is organised and equipped to deal with all problems (a) The scienee 
·connected wIth the development of our mineral resources, namely, the various as the bond: 
branches of pure geology required to complete the general geological map of the Geological 
I d· . 1 t t' t' . f . Survey n ~,.mmera s a l~ 10S, III ormatlOn regarding mineral occurrences, and the • 
condltlOns under Wh10h prospecting licenses and mining leases are granted . 
. The department touches on· public education by making its reference ~useum 
accessible to the public and by lending officers for short periods as college 
.professors. Three advantages have followed from this compact structure:-

1. Everybody in India, whether an official or a private person, knows 
exactly whether a definite problem does, or does not, come within 
the province of the Geological Survey; 

2. The activities of its- officers can never overlap those. of another 
department without being noticeable, while no other official, 
either of the Government of India or under a Local Government, 
can pose as an authority on mineral questions without obviously 
trespassing on ,the functions of a Tecognised and established 
department; 

3. To the rest of the scientific world a member of the Geological Survey 
al ways retains his caste as a geologist, and the director of the 
department occupies ex officio an honoured position. 

These circumstances. add to the prestige of the department and tend to 
foster an esp1'it de corps, which lends an additional attraction to the service. 
The department has maintained without interruption, since its foundation, 
a set of serial publications which, being the only publications of their kind in 
India, enable it to enjoy the benefit uf a monopoly in making exchanges_with 
other institutions abroad. As a result, it possesses one of the most satisfactory 
reference libraries of its kind. This feature is one of very great import!Lnce, 
for it is difficult to over-estimate the value to the department of the certainty 
with which an officer can rely on his library in following up a line of research in 
~any branch of pure 01' applied g:eology. 

The scientific officers of the Agricultural Department are bound, together (b) Application of 
b" the fact that their various sciences are applied to agriculture. . Af the Pusa sciences as the. 

J • th "'fi ffi . 1 d . 1 . t . b t . t bond, the Agrl-Research InstItute e sClentl c a cers mc u e myeo OglS s, econom10 0 allis s, cultural and 
.entomologists, bacteriologists and chemists. In each of the provinces, one finds, Forest Depart
in addition to one or two recognised agriculturists, representatives of some one meJ.1U1. 
or more of these accessory varieties of scientific officers. W c have been 
impressed with the high quality of officers who bave been recruited in tbis way, 
and by the keenness which they show. They commence with a higher initial 
pay, and, up to ten years of their service, they have better prospecto than the 
Geological Survey officers; but theil' official prospects are limited to the 
disappointingly short and blind alley into which they entered at an age too 
young. to consider the ultimate aspect of this question. On' the other hand, 
there -is uo check on the quality or quantity of work done by the various 
provincial officers. The chemist, the. entomologist, or. the botani~t Of. each 

_provincial Agri~tiltural Department IS a law unto. hi~self, and IS WIthout 
the stimulating mfluence of other men of the same SClentlfic caste. Although, 

- for example.- there is a principal for the Agricultural College at Ooimbatore, 
the scientific officers associated with him, namely, an agricultural chemist, 
an ecoilOmic botanist, a mycologist, and an entomologist, form, for research 
~'Ul'pOSeS, separate departments, each being free to communicate direct with 
the Director of Agrioulture for the province. 
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Some of these specialists find it necessary to publish their rcsults in extra
departmental journals. The plant pathologist at Pusa, for example, finds that 
his most suitable journal is one published at Berlin, and his scientific interests 
thus tend to become more closely linked with German vegetahle pathologists 
than with his colleagues in the Agricultural Department of India. 

A pel"Usal of the list of .agricu1tur~1 publications in India shows the wide 
field of literature over which the agrioultural research worker must range 
befbI"e he can be oertain that he has discovered the latest and. most up,.to-date 
information on his subject. 

The publications of the Agricultural Department fall into two main 
di visions :.-

1. 'rhose issued by the Imperial Department of Agriculture:"":" 
1. The Agricultural Journal of India. (Quarterly.) 
2. Memoirs. (Occasional) in series, such as Botanical, Entomological, 

Chemical, Bacteriological and Veterinary. 
3. Bulletins. 
4. Annual Reports, vi~., . 
(i) Scientific reports of the Pusa Agricultural Research Institute, 

(including the Report of the Imperial Cotton Specialist). 
(ii) Report on the Progress of Agriculture in India. 

(iii) Report of the Imperial Bacteriological Laboratory, Muktesar. 

Besides these tpere are Proceedings- of the Board of Agriculture (biennial) 
those of sectional meetings of the Board, and monographs and books. 

II. Those issued by provincial Departments ::-

(1) Annual Reports on the administration of the provincial Veterinary 
and Agricultural Departments. 

(2) Annual Reports on the working of the Agricultural Stations. 
(3). Occasional leaflets and bulletins on specil\l subjects in English 01' 

vernacular for the use of cultivators and others. . . 
(4) Magazines on popular lines in Engli'Sh and vernacular, either 

conducted by the department or under its patronage. The.so are 
monthly orqnal·terly, and are designe€1. to keep the cultivators of 
the province in touch with the work of the department. 

:A t the Forest Research Institute, Dehra Dun, we found a forest economist, 
a chemist., a botanist, a silviculturist, and a zoologist, each working on his own 
spe.ciallines urider a senior Forest officer as Director of the Institute. It is the 
business of the Forest .Economist to detect, if possible, ways for bringing the 
forest products into greater use for the varions technical industries. To make 
his office of any practical value, therefore, he must acquaint himself with the 
details of industries like paper-making, match manufactnre, .the extract.ion of 
drugs, essential oils and perfumes, besides having a knowledge of the various 
uses to which special kinds of timber can be devoted. His activities cover a 
field nearly as :wide as that formerly attempted by .the Reporter on Economic 
Products to the Government of In~ia ; and, even if the range of subjects which 
he is supposed to know were possible to any human being, he would quickly 
realise that., by devotion to his special work, he must sacrifice his prospects of 
prom<1tion to the higher posts in the Forest Department. There is also a single 
chemical adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he can 
follow to the stage of establishing an induetria.l proporution thnt would justify 
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commercial enterprise. His results, obviously, ought to come under review 
hy a chemical service, which would include chemists who could make an 
independent estimate of their importance, and practical chemical engineers 
who could give authoritative information as to their cbmmercial value, and 
thus facilitate the exploitation of the raw products, either departmentally or 
through chemical manufacturing companies. ' . 

• 

.. 
119. Before balancing the relative merits .of these two systems of grouping Effect 01 sYstems 

scientific officers,-it is necessary to take into consideration the way in which of classification 
Local Governments may be affected by the adoption of either. There is no on L:cal Govern
doubt that the second system of grouping officers, according to the practical men . 
application of their special subjects, lends itself more easily to the immedia.te 
requirements of Local Governments. The Geological Survey is strictly imperial 
in character and its officers are beyond the control of any Local Governments, 
but the rangtl of its existing functions could not be' undertaken by any Local 
Government, except by tbe"institution in its province of another department 
{)f practically the same size; for the department is no more than large enough to 
include the necessary val·1ety of specialists, together with an allowance for 
casualties, unsatisfactory recruit~, and leave. On the score of expense alone 
provincial duplication in this way would be impraoticable. Local Governments 
naturally desire to have control of the scientific officers working in their 
provinces; they believe that their interests are not always sympathetically 
·considered by the heads of imperial departments; and the problems aW1>iting 
-solution are so numerous thilt no imperial scientific department, as n'ow under-
-staffed, can satisfy the demands of Local Governments. 

120. Whilst admitting the danger of imperial scientific officers neglecting Arguments in 
the immediate demands of Local Governments, we consider that the balance of favo~ of .classi-

. d" t· tl . f f . th ffi b th' .. I fication WIth the advantage IS IS mc y m avour 0 groupmg ese 0 cers y en prmclpa sc' nCB as th . re e 
-subjects in imperial services, while providing arrangements for'recognising the bond. 
provincial claim to paramount authority in applying the results of scientific 
research. Our reasons are shortly these :-

(a) The functions of scientific officers are advisory, -rather than execu
tive. Consequently, quality of work is more important than 
promptness of actio'n, and technical ~fficiency should be con
sidered before purely local knowledge. One has to remember that, 
unless a scientific officer specialises, his advice may be harmful: 

(b) It is not difficult to organise an imperial service so that som~ of its 
officers are placed temporarily under the orders of Local Govern
ments or other departments for specil\l investigations of local 
value or as consultants. ' 

(0) Some Local Governments are too small to maintain anything like 
the required variety of scientific officers, or even of the equip
ment required for research worK; they must always rely on an 
imperial staff . 

. (d) Local Governments canv.ot. offer the prospects necessary to attract 
thfl best type of scientific man; they have no check on the 
quantity and- quality of his work, such as is possible in a large 
service with a distinguished cbief ; they cannot create a reference 
librarY' nor the atmosphere of science, without which 'most 
scientific men fail to work and flourish.-

(e) 'rhe chief !!Tievance of Local'Governments is due to the fact that 
hitherto !he Government of India has never had a staff sufficient 
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to moet the urgent problems of tho provinces. The cure for this. 
is obvions and simple; the scientific services'hitherto have been. 
throngh failure to appreciate their full value, starved financially. 

(f) When a provincial scientific officer is found to be unsuitable 
in any post, it should be possible to effect a change -by his l'eturu 
to the imperial reservoir, where his idi08yncrasies can be 
accommodated. Under the present arrangements, an unsatisfac· 
tory specialist employed by a Local Government cannot generally 
be dispensed with, as the Local Government has no one of the 
same caste, who can fitly judge of an expert's qualifications. 

The constitution of a certain number of scientific services based on the 
assumption that the science itself is a chief link between all members, does 
not prevent the formation of departments, either imperial or provincial, where' 
the application of various sciences is the chief bond of union .• To take a 
single scientific service as an example, many of the problems of tanning are 
mainly chemical, but the technical difficulties in connection with the industry 
are so varied, the field for research is so promising, and the dnty of training 
young men to qualify technically is so pressing, that we do not hesitate to 
recommend a special department to develope an industry in which India is 
conspicuously well supplied with raw materials of all kinds. There is no 
reason why a department of leather technology, composed of different specialists, 
should not horrow one, two or more chemists from the Ohemical Service, 
keeping them for long or short periods accordill g to the nature of their 
work. Similarly, the Geological Survey, tbe .Forest Department, the Agricul
tural Department ·and some of the provincial Departments of Industries 
might obtain the necessary chemipal experts by the seconding of appropriately 
specialised chemists from the general Ohemical Service. . 

121. The science subjects that have a direct bearing on industries and 
seem especially to merit official organisation along lines similar to those of the 
Geological Survey are chemistry, hotany, and zoology. Taking chemistry 
first, it would be possible, for administrative purposes, to divide the chemists 
into three fairly compact groups which might be called, (a) agricultural, 
(b) organic, and (c) mineral chemists. In many ways the agricultural and 
the organic chemists would overlap, as many .of the problems of agricultural 
chemistry are organic in their character. It is desirable, however, in a place 
like India, where agriculture is so extremely. important, to give this branch of 
chemis~ry special consideration. The organic chemists would be occupied 
largely with problems connected with forest products, drugs, perfumes, essential 
oils and dyes, leather and sugar. Many' of these officers would be eligible to· 
officiate in the agricultural group. The mineral chemists would includ!".· 
metallurgists, the metallurgical inspectors, and the chemists of the Mints and 
of the Geological Survey. At some la.boratory recognised as the headquarters 
of the service, there should also be at least one chemist who has specialised 
in physical chemistry, for a chemist of this type would deal with the physical 
problems connected with both the inorganic and organic substances. It seems 
to us that Dehra Dun possesses many advantages as a site for the headqnarters 
of .this as well as of some other scientific services. - 'l'he whole of the chemists 
would be under the control, for scientific purposes, of a senior officer who 
might appropriately be called Ohief Ohemist to the Goyernment of India. 
IT nder him directly wQuld be the staff of the headquarters laboratory, 
including the physical chemists, and the specialists not assigned to provincial 
branches. The other three groups would be under the supervi~ion of 
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three Deputy Chief Chemists. Junior members of any of the three group~ 
would be lent to Local Governments .and the principal Government depart
men~s for ~erms n?rma~ly limited to five years. rrhey woul( carry on the 
routme dutIes reqmred, In some cases including teaching, and would undertake 
certain forms of research with the approval of the head' of their service. 
All results of scientific and practical value would be published in a serial 
recognised as tbe authoritative publication of the Indian Ohemical Service. 
Such a serial would quickly establish its position in the scientific world and 
would become a convenient medium for the pUblication also of papers by private 
chemists, resulting thus in the formation of an Indian' school'. At convenient 
intervals, most or all of the chemists might assemble for a week's conference, 
which should be open also to manufacturing and private chemists. 

122. For the recruitment of these scientific services, we recommend that Recruitment 
to the utmost extent possible the junior appoilltments should be made from and .terms 01 
science graduates of the Indian Universities, and that the senior and experi- servIce. 
enced men who will be required to initiate and direct research work should be 
obtained on speoial terms from England, wben such are not available here. 
We recognise that there will, at the outset, be some difficulty consequent upon 
the conditions that will prevail in England after the war, and because of tbe 
relatively small field of selection which at present exists in India. As develop-
ment of science teaching at the Universities proceeds, and opportunities for 
technical training in India increase, we believe that the necessity for importing 
specialists will greatly diminish, ,and that ultimately the s~rvices will be mainly 
filled with officers trained in this country. Recruits for the scientific services, 
especially the Ohemical Service, should'be obtained at as early an age as possi-
ble, preferably not1lxceeding 25 years. 'We should thus secure tbe University 
graduate, who bad done one or perhaps two years, post· graduate work, whether 
scientific or practical, but would not yet be confirmed in speoialisation. Tbe 
object of this proJlosal is to increase the sources of ohoice, and to m::tke it less 
difficult for Government to dispense with tbe services of a recruit, if at the 
end of his probation he is found to be unsuitable. We assume that the 
requisite degree of specialisation will be secured by adopting a system, 
whereby study leave will be granted at some suitable time after three years 
service, when a scientific officer should have developed a distinct bent. (See 
also paragraph 334, Ohapter XXII.) The creation of imperial services 
will enable us to pool our requirements in each science and thus reap the 
advantages of recruitment in Ii wide field. It will thus be possible, especially 
in the case of the larger services, to substitute a system of recruitment on a 
rough actuarial basis, to oover wastage and expansion, for the present ad hoc 
methods, under whiCh vacancies have to be filled, as they occur, and with 
l.'eference to special appointments, irrespective of the quality of candidates 
available at the time. • 

It is not practicable to give a precise estimate of the number of officers 
required lind obtainable in the near future. . It wiI.l be some y.e~rs before i~ will 
be possible to obtain the full necessary staff III IndIa. In additlOn there WIll be 
similar post-war demands made .at ho~e and in t~e ~ominions for. scie~tific, 
especially chemical, experts, whlCh WIll render It dIfficult to ?btaI.n SUItable 
recruits from England. It is probable, consequently, that salRrIeS hIgher than 
the pre-war 'rates will be demanded by suitab~~ q.ualified exp~rts, .and for ~his 
reason, among others, we urge the speedy orgalllsatlOn of our sClentllic serVIces 
on lines that will permit of training and turning to account young tndians 
who are now taking up science with no very definite object in view. 

. . 11 
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'lihe chemists graded as 1st class OffiCeI'll and now employed as such by 
Government amount to just 50, with an aggregate salary bill of just ullder six 
lakhs per annum, chargeable partly to 1"ocal Governments and partly to the 
Government of India. There would be no difficulty in allotting llrofitable 
duties t() about 120-130 such officers, with an aggregate annual salary of about 
15lakhs. 

123. It would be o~ little practical value to p~'opose a full cadre under war 
conditions, but the chemical problems awaitb.lg solution are so urgent that we 
recommend the early institution of measures for OI;ganising the research work 
of the various official and private chemists who are not already fully occupied 
with important routine duties. It will probably be necessary, at, the right tbne, 
to appoint a special committee, which should include. a distinguished chemist 
from abroad, to formulate proposals for the permanent organisation and the 
terms of employment of the new service, and for the location and equipment of 
research laboratories. 

'We have described with some detail the kind of organisation which, we 
think, will be necessary for a chemical service, because ch\lmistry is so obviously 
and fundamentally essential to many industries. -

124. Imperial departments for botany and zoology are already established, 
but, as already stated, they .control only a small fraction of the existing official 
activities, althongh these, in the aggregate, are manifestly below the require
ments of the country. Although agriculture and forestry show most strikingly 
the need for chemical, bacteriological, botanical and zoological (especia1ly 
entomological) research and ron tine operations, these sciences appeared to us to 
have sufficient direct and indirect bearing on other industliies to justify our 
inviting evidence from appropriate speci(llists. -Among these, 'there was a 
general consensus .of opinion in favour of the formation of imperial services, 
such as that proposed by us for chemistry and ~that which is alteady in existence 
for geology; 

In the case of botany, the general opinion of qualified witnesses was I:\lso 
in favour of a single compact service, while, in. the case of zoology, it may be 
advisable to recoguise in a tropical country like India the large dema,nds for, 
and high degree of specialisation required in, entDmology. Our object of 
secl<lr~ng. the advantages of scientific specialisation without introducing the 
administrative difficulties of subdivision seems to be met.by recogll,ising Blito
mology as a distinct administrative unit. 

-Mr.T. Bainhrigge Fletcher, Imperial Entomologist (It PUS(l, has elaborated 
a scheme which we nave published iIT full, (Appendix K), for we consider it 
typical of _ the claims which may be put forward for increased recognition by 
other groupi" of scientists. In many respects this scheme falls into line with 
what we regard as the ~ost suitable form of organisation, in view of the fact 
that it is not'}lracticable to p.rovide sufficient special entomologists for eaoh of 
the various groups of imects, as well as for the application of the subject in a 
counil:y as large as India. We consider that he has established a fail' claim 
for a more thorough recognition of entomology and has given good reaso~s fOl' 
the niaintenance of a minimum staff of 20 superior officers. 

,.y e hesitate to offer suggestions in greater detail regal'lling th£l organisatioll_ 
of the imperial scientific services for bacteriology, botany and ~oology, as we 
consider that the best plan will he the appointment of special small commitj;ee~ 
for the purpose of fOl'mulatingproposals.. T,hetle committees might appr!l_" 
priately incLude, in each case, a distinguished specialist from abroad. In our 
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opinion, research work and science teaching must be intimately associated, and 
there should be a close connection between the organised services that we are 
proposing and the educational institutions of University rank in which science 
is taught. We have alreacly stated that ultimately the ~ervices should be 
mainly recruited from tho Indian Universities, and we hope that the Univer
sities will in many instances find it advantageous to obtain their professors by 
borrowing men from the scientific services, either for short periods or perma
nently. We have little doubt but that the careers which will be open to 
officers jn these services will provide t.hem with excellent opportunities of 
obtaining a wide range of practical experience, both in research work. and in 
industrial methods, and that, for this reason, they will attract many of the best 
University graduates. Whilst the services would offer a permanent career to 
perhaps the majority of men admitted to them, we contemplate that many 
would regard service in them as preliminary to 'independent work outside, 
either in public institutions m' on private account. At the present time, there 
are few open.ings for scientific men except those offered by Government; but 
as time goes on and thc industries of the country expand, there will be a 
steadily increasing demand for scientific experts on the part of large manufac
turers. The propostld scientific services would enable this demand to be met, 
and we can suggest no equally effective means of providing for this future need 
s.o long as Government continues to be the chief employer. 

125. Scientists in the Education Department are at present recruited as Relations of 
members of the Imperial Educlltional Service through the Secretary of State for sc.ientific officers 
special" professorships". This system, although it has advantages over the ;~th t~e 
former practice, which had Jess regard to the needs of modern sJlecialisation, De;~:t~~t. 
involves certain obvious drawbacks. '1.'he professors are comparatively young 
whe~ recruited, and naturally develope, under novel conditions of life and 
work, new professional interests which mayor may not coincide with the 
interests of their environments. We suggest that certain of the obvious 
drawbacks of the present system would be eliminated by seconding from the 
scientific and technical services suitable officers to act as professors for, my, 
five years in the various high-grade colleges under Government or University 
control. The advantages which such a system offers are mainly these :.-

• 
(1) 

(2) 

(3) 

(4) 

There would be no neces'~Ly to rwruit young and inexFerienced 
officers through the Secretary of State or appointment boards in 
London, and it would greatly increase the prospects of obtaining a 
suitable Indians for such posts. 

'1.'110 professors would have in view a clear idea of the connection 
between the s.cientific and industrial needs of the country. 

'fhey would remain in touch with their own respective services' in 
selecting subjects for research. 

They would be better able more directly to train students who show 
the qualities that are suitable, as recruits for the im perial 
servhies. 

(5)' This system would have the advaniage of giving a change of occupa
tion to those who may tend to become stale and parrow through 
uninterrupted continuance in teaching under the same surround
ings; while, by transference from the ordin~ry official s~rvic.e to 
colleges, technical officers obtain an opportulllty of renewmg m a 
well-proportioned way their gene:al knowle~ge Of. thei.r special 
professional subjects, and the p~actIC~ of t~achm~ WIll bl'lug them 
iuto contact with new and Important mtereSt",' namely. (hu 

11" 
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training of young men for professional careers. As members of' 
services that come into oontact with industrial life, they will have 
far better opportunities tha.n isolated professors of securing suitable 
employment for their students. 

Weare of opinion that a system such as that indicated above, if worked 
judiciously, will result in mutual advantage to the Education Depart.ment, to 
the Universities, and: to the speoial scientific services; it affords an opportunity 
for recognising the necessity of specialisation without the narrowing and deaden
ing results which follow over-specialisation; it permits of accommodating 
peculiarities of tempEjrament, which may not be foreseen at, or may develope 
after, the time of recruitment; and it offers the small but important advantage 
of helping the oolleges to form collections of illustrative samples from duplicates 
t!J,at can be spared by the i,mperial scientific services. . . 

Position 01 126. We consider that the head of a scientific service should relinquish all 
scie~ti1ic officers administrative authority over any of his scientific. and technical officers who 
sLemnlgGUDder maybe transferred for service under a Local Government or under some depart-

DCa overn· ' •. 
ments. ment of the Government of India. 

We do not think it practicable to formulate rules applicable fu all such 
services regarding questions like programmes of research work, inspection of 
results and forms of publication, but we su~gest the following general principles 
as necessary to ensure the maintenance of professional standards, with due 
recognition of local administrative authority. 

(1) Whenever it is possible to lay down for any scientific officer a 
programme of research work, the l.ocal authority should not 
sanction it without consulting the head of the appropriate 
scientific service. This will prevent unnecessary overlapping 
or waste of time in taking up problems that are kuown to the 
central authority, from wider experieuc.e, to be infructuous .. 

(2) The head of a scientific service should ha.ve the power to inspect the 
scientific work of auy of his officers who have been transferred 
to the control of a local authority, but hiR report should be made 
to the latter, who alone would retain the power of interference. 

(3) Reports on research investigations, of a kind ordinarily suitable for 
publication, should be reviewed by the head of the scientifi<!' 

• service concerned and should not be published without his 
cons(:ut. Ordinarily, such reports should be given their first 
formal publication in the recognised journal of the scientific 
service; This rule will not prevent the issue by the local,authority 
of administration or operation l'eports, or the' local reprint for 
popular use, either in full or in abstract, of papers already 
formally published in the authorised journal of the scientific 
service; bu:t it must be remembered that local and popular 
journals will not ordinarily be recognised by workers in other 
countries and, therefore, will not serve to secure precedence or to 
justify quotation in scientific literature. It is important, there
fore, to maintain the position of the authorised central journal, 
lind to ensure its being made as nearly as possible II complete' 
and authorit~tive rec.ord of scientific results; such a central 
journal will soon establish itself as the official gazette for its own 
branch of science in India, and its recognition will remove any 
temptati(}n 'Pf excuse for publishing in foreign jonma~s, 



87 

Research Work in India. 

127. The preparation of an extensive programme of research and the Relations 
employment of a number of officers on the solution of problems involving large between researCh 

'b'l't' t ' , " officers lind 
PQSSI I lIes 0 private trade necessItate the consIderatIon of the relations' d t' I' t 
bt 

. " lIlUSrlalSS. 
e ween these officers and the mdustrIal mtereats which they are intended to 

. serve. The follo;ving points will certainly arise;- . 

(1) The nature of the assistance to private enterprise and the extent to 
which it should be given. 

(2) The pUblication of the results of work, whether forming part of the 
regular pr~grammeof a Government department or undertaken 
ou behalf of private indivinuals. 

(3) The right to private practice in consulti~g work on the part of 
officers employed by Government. 

(4) .The payment of fees for work done on private account in Govern-
, mont research laboratories. • 

(5) .The best means of encouraging private firms or individuals to set up , 
on their own account as consultants, 

We have considered these suggestions carefully and discussed them with 
various authorities during the course of our tours, and agree that the following 
general rules seem best to snit conditions as they exist now in India. 

(1) Specialised research 'institutions and laboratories, such as those belong
ing to the Forest and Agricultural Departments, will generally not be in a 
position to take up wO'rk on private account. In the case of the former, almost 
all the wOl'k is already done for Government, which is by far the largest forest 
'proprietor in the country; il1 the case of the latter, the individual ~griculturist 
worh on a small scale and on a non-competitive basis, On the other hand, the 
Indian Institute of Science and the various research institutes that have been 
suggested will normally be employed on a great variety of problems received 
'from many sources, and there is no reason why applications for assistance from 
private persons should not be entertainen. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove 
extremely useful to the public as repositories ot technical and iUJiustrial 
information, and suitable regulations should be framed to encourage bona fide 
applications for assistance and information, 

(2) Of the advisability of the pUblication of the results of research in pure 
science, there can be no dQubt; and generally there is no disadvantage result
ing from the systematic publication of the results obtained in what may be 
termed 'non-competitive' development work. The matter is altogether 
different with indllstrial researches which may yield results of great pecuniary 
value to the possessor, so long as they are in the nature of amonopoly, but may 
often lead to competition injurious to him directly they become public property, 
We consider that the results of all research work carried 'on in Government 
institutions shoul~ be regarded a,s the property of Government. The decision 
'as 'to the expediency of publication or otherw,ise should rest with the cont~olling 
authorities; and it will be desirable in the interests of all concerned to reach a 
clear understanding; at as early a stage as possible, on this subjed in each case, 
We desire to lay stress upon the fact that instances may often occur in 
which it may be found undesirable to pu~lish ~roadcast th? result of ~nd~strial 
research, without in any way precludmg Its confidentIal commumcatlOn to 
pel 'Sons who may be interested ill it, or who may be in a pQSitiOD to !Duke 

\lsc of it advanta~eousl:r. 

• 
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ThE: data for research must, in the absence of any definite agreement on 

thc subjeot, be considered to be the property of tbe applicant, and· the question 
of t~eir publication should be governed by recognised professional etiquette. 

We are conscious that the above prescriptions will deter some persons from 
coming forward with requests for assistance; bu t these will be as a rule the 
large-scale industrialists, who are in a position to engage private consultants. 
The smaller operator, who will benefit most by this formd help, is usually 
working on a less competitive basis. 

(S) We consider that the scientific services, which we propose to create, 
should be sufficiently well remunerated and should offer sufficient prospects to 
their members to render it unnecessary to engage thfiolil on terms other than 
those which have been found suitable for Buch b~'anches of thc public service as 
the Public Works Department; that is to say, private work for extra remunera
tion should not be undertaken without permission, which should only be granted. 
sparingly andjor exceptional reasons. 

(4) The principles upon which fees should be levied for work nndertaken 
for private parties are easily stated. NOl'J1lally, the cost of such work must be 
paid for on some suitable basis to be agreed upon beforehand. This fee may 
take the form of a lump sum or of a monthly contribution to cover a share of 
the salaries to the members of the staff during the time they are employed on the 
work, or, in some instances, may be a combination of both methods._ When a 
private conoern desires to engage a Government research officer as a rcgular 
consultant, the question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the request 
of private individuals and is likely to be of public utility, such work. should be 
done free of charge. Intermediate cases may occur; but they"are not likely to 
be numerous or difficult to decide. A useful concession which might be readily 
granted to pioneers of new" industries or of existing industries undertaken 
under new oonditions, would be the privilege of obtaining not only free 
technical advice, but also the right to have research work taken up on their 
behalf in Government laboratories, without charge. 

(5) '1'he levying of the full cost of work undertaken on private account 
is likelf to prove the best form of encouragement to the establishment of 
private, and us:ually highly specialised, research laboratories. It is the almost 
compl!\te absence of consulting experts in this country which I'enders it 
difficult for Indian enterprises _ on anything lmt a large scale to obtain sound 
and disinterested advice.. It will be one of the functions" of the Departments 
of Industries to undertake such work; but the desirability of encouraging 
prhtate consultants should always be kept in view, and the policy of the depart
ment should be directed towards this end. The growth of a ciass of private 
specialists in various forms of technology should, therefore, be stimulated, and 
Government departments should make use of their services, whenever there 
is advantage in doing so. We would deprecate the importation of specialists 
on short~term agreements, whenever it is possible to engage the services of 
men already practising in the country; and we recommend as a general policy 
that Government Mould, as far as possible, offer -encouragement to pl'ivate 
consulting engineers and specialists, whenevel' this can be done without detri
ment to the public interests invelved", 

128. The scientific services which we have proposed above will contribute to 
the organisation of research work throughout India and the correlation of 
results obtained within their respective sciences. The provision for scientific 
1esea~h clearly postulates that of laboratories, and' the question thcl'efo'iP 
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arises ~IOW those laboratories should be grouped and located. Two main 
suggestions were put before us in evidence, one that on grounds of econpmy 
and to create the scientific atmosphere necessary for research on as wide it scale 
~.s ~ossible, all branches of scientific research should be grouped in a single 
lllstitute; the other, that research institutes should be specialised, so as to bring 
them as closely as possible into contact with local industrial problems. A 
small number of witnesses suggested that research work generally should be 
relegated to a central institute: the Indian Institute of Science at BangiJ-lol'e 
is the outcome of the idea that all sciences are sufficiently relatcd to be brought 
into one institute. 

129. But the history of this Institute shows that, where the income is Constitution of 
limited, research activities must he confined to a single branch of science, if the Indi~ Insti. 

Its f t· lIt b bt' dO' i>' II . . t d b 1 tute of SCience. reau 0 prac Ica ya ue are 0 e 0 ame. n"ma y proJec e y the ate 
Mr. J. N. Tata with the object of encouraging post-graduate researoh in pure 
physical scienoe, it has, in t\J.e course of a oomparatively short career, 
developed a distinot tendency towards the study; of problems which al'e likely 
to lead to results of immediate economic value, rather than towards thp. 
pursuit of investigations of purely scientific interest. 

'1he administration of thc Institute is somewh.at complex owing 10 the 
fact that it reprcsents so many interests. Its income is derived from the 
original endowment, which yields annually Rs. 1,25,000, supplemented by an 
anuual grant of Rs. 50,000 from the JliIysore State; while the Government 
of India contribute a grant-in-aid am9unting to one-half of that realised from 
the other two sources. The affairs of the Institut" are managed.by ~ Council, 

II partly nominated by the contributors to the income and partly elected by a 
nominated Court of Visitors scattered over India. 'fhe supreme controlling 
a,uthority is the Governor-(:l eneral in Council, who exercises his functions 
through the Education Department; but certain powers are also vested in 
the person of His Excellency' the Viceroy, . who is the patron of the Insti-

tute. 

'fhere are two main departments, one dealing with electric technology and 
the other with chemistry. '1'he latter is subdivided into three sections, each 
under a separate professor .. The department of electric technology has failed 
to attract research students and is, for the present, merely a school for the train
in'" of electrical engineers j but the ohemical department is given up to research 
w~rk which, - though not~ntirely, is, as we have already stated, chiefly of It 
practical character. The students, though fe~ in number, COlDe .fro~ ~ario~8 
parts of India, and there are a~ present no Slgn~ of undu~ localls.atl?n In thiS 
respect j but this could not be said of the economIC work gOlllg on III lts lahora
tories, most of which at the time of our inspection had been taken up at the 
instance of the Industrial Departments of Madras, Mysore' lind Hyderabad. 
The Council of the Institute, through their Director, represented to us that, 
in their opinion, there was ample scope for developments, and that these 
would be undertaken as soon as the income of the Institutepennitted. It 
was further suggested that,. with adequate support, the Institute might he 
made the centre of chemical research for all India. We agr~e that it might 
be strengthened considerably with ad:a~tage; hut w.e ar~ definItely of oplmon 
that its value to the industries of IndIa IS reduccd by its distance from the places 
. which they are carried on. It is, we conceive, impossible to contemplate 
lllh lIall'esearch for the whole· of India in a single institute, especially one 
c eID) 1 l'k I "t so far removed from the industries Which WOll d be ley to reqUIre I • 
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Case for special
iled research 
institutes. 

130. India contains, as we have pointed out in Chapter II,a numbel' of 
industrial townA and areas of varying size and importance, which have in some 
cases developed in certain industrial directions. We think that, in such 
cases, some of those centres afford the most promising bases for the establish
.ment of specialised institutes of research, where the staff can maintain 
close touch with industrialists and industrial work, and where their investi
gations will be vitalised by the constant presentation of fresh·· problems 
of practical interest. While we consider it inadvisable at this stage to 
attempt any more precise indication of the places that should be .,elected for 
the sites of research institutes, we cannot refrain hom drawing attention, not 
only to the great opportunitie~ for research in a wide range of allied metallur
gical and chemical problems presented by the group of works which are spring
ing up near Sakchi, but to the spllcial need which they will experience for 
assistance of this kind. Industries like the manufacture of iron and steel, 
which compete over their whole range of production with exactly similar 
articles produced outside India, and depend for the success of complicated. 
processes on the application t~ local conditions and materials of principles 
ascertained and followed under widely diff.erent circumstances elsewhere, are 
far more dependent on local research than the cotton and jute industries. These 
two industries may be described as operative rather than constructive; and the 
evolution of their technique tends rather to develope at present in the countries 
which manufacture the machinery with which they are carried on .. Future 
progress will clearly be directed towards the introduction of the more refined ·pro
cesses which are already in operation in the United Kingdom, and the ,extent to 
which research is needed in India for the improvement of the textile gperations , 

• . themselves is small. There are, at the same time, certain auxiliary chemicalg 
required for textile work, and some investigation of the local manufacture and " 
use of these is needed. We are in favoUl' of specialised· institutes _of 
research, but it is clear that the location of these institutes and the selection of 
their groups of subjects are questions not ·free from difficulty, which require to 
lie set.tled by expert opinion. We consider that the committees which we have 
proposed for working out the organisation .of the scientific servioes, should 
include these matters in their enquiries. 

Research Abroad. 

Dangers o! 131. Most of the witnesses whose experience entitl6il them to an .opinion 
relying .on recogni~ed the adyantages of relying on instituti<lPs in the country for the 
research abroad. necessary research work on raw materials. In the absence of a sufficient 

number of the right kind of specialists and for want of equipment, materials 
have been, in the past, sent for examination at .the Imperial Institute ltnd 
elsewhere abroad. It is obvious that this practice is far from satisfactory and 
rarely affords the information regarding our raw materials, which is necessary 
for their commercial exploitation. Much of the work whichhas been done 
in this way has been useless, and some of it contains elements of serious danger 
on account of the fact that the samples ex.amined have not been representative 
of the average material obtainable in commercial quantities; 

132. The study of raw materials required for industries can be undertaken 
effectively only by suitable specialists working on the spot, where abundant 
representative material can be obtained and where only the accessory conditions 
that are essential for commercial success can also be studieu.. This is especially 
the case with vegetable products, which change in nature and, there£Q!'e,in 
commercial value at different stages of their ~rowth. and ~omlltimes . even 

, 
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during transport over long dis~ances. Prel~minary tests by specialists in Europe 
may often lead t.o the detectIOn of materIals of previously unsuspected value' 
but. in such instances it is evident, from the nature of the case, that the collecto; 
cO~lld not have been in a position to know whether his samples were represent
atIve. Unless, therefore, such preliminary results are taken up on the spot by 
prop?rly. qualified workers and are confirmed, condemned or developed, their 
pUbhcatlOnmust generally become a public danger. 

In order, therefore, to make profitablc use of any outside institution for 
research, it is necessary: - . 

(1) that the samples to be examined should be selected by a qualified 
authority in India, 

(2) that the results of assumed industrial value obt~ined should be sub
mitted to:an a.ppropriate department in India for revision before 
publication, and 

(3) that' only specific problems, for which suitable specialists are not 
obtainable locally, should be referred to institutions or authorities 
abroad. 

The practice of referring samples to the Imperial Institute for technical 
examination commenced with the Reporter on Economic Products, who (1) 
organised the collection of commercial samples, (2) maintained for reference 
purposes in the Caloutta Museum a collection of duplicates, and (3) published 
for general information the reports received from home. In the absence of 
anything better, this system served a very useful purpose, in spite of the many 
mistakes made. Most of the uuties which were attempted by the Reporter on 
Economic Products are now undertaken by scientific· officers, especially under 
the Agricultural, Forest and Geological Survey Departments, and the existence' 
of these specialists in India, with their well-equipped laboratories, renders 
unnecessary the maintenance in London of a general laboratory for research 
on Indian raw materials. The office of the Reporter on Economic Products 
has very properly been abolished, and, as the scientific statf of the Im'perial 
Institute is necessarily withol}t Indian experience and is limited to work on 
samples doubtfully representative in charactm', it is obvious that there is no 
longer any justification fOl· the expenditure of Indian revenues on the Sdienti
fic and Technical Department of the Imperial Institute. 

133. At the same time, there occur, as already indicated, certain questions Special cases in 
that necessitate reference to specialists abroad, and problems which recur so which problems 
rarely that India alone cannot economically maintain in coutinuous work the may be referred 
equipment required for their solution. To deal with the~e relatively rare and abroad. 
special cases, scientific officers in the Indian services should be empowered to 
communicate, through a recognised channel, with the Scientific and Technical 
Research Department recently' established in England. The problems will 
thus be referred to recognised and authoritative specialists. 

• 
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CHAPTER X. 

INDUSTRIAL AND TECHNICAL EDUCATION. 

134. The history of the evolution in the West of new industJ'ial methods Reasons why 
which culminated in the rapid and striking changes of the latter half of the India ~d not· 
eighteenth century shows that a large part was played therein by the educated ~h:re:al 
as well as by the capitalist classes. 'the encouragement of scientific research ~~o~~tion of 
and its practical application by the Royal Society, and at a later stage by the West. 
Society of Arts, was closely paralleled by the fresh industrial ventures cons-
tantly being set-on foot by merchants and other persons with capital at cum-
mand. When the results began to reach India in the shape of machine-made 
imports, the movement had passed beyond the stage where imitation might 
have been easy and where the gradual evolution which had taken place in En"'-. 
land could be readily imitated iu India; To create an industrial organisati~n 
in this country comparable to.that of western nations, to build up an industrial 
community capable of working such an organisation, certain positive measures 
were required, including the provision of industrial and technical eaucation 
which we propose to discuss in this chapter. 

135. The system of education introduced bi Government was, at the outset, 
mainly intended to provide for the administrative needs of the country and 
encouraged literary and philosophic studies to the neglect of those of a 
more practical character. In the result it created a disproportionate number 
of persons possessing a purely literary education, at a time when there was 
hardly any form of practical education in .existeI\ce. Naturally the market 
value of the services of persons so educated began eventually to diminish. 
Throughout the nineteenth century, the policy of Gov~rnment was controlled 
by the doctrine of laissez-fail'e in commercial and industrial matters, and its 
efforts to develope the material resources of the country were largely limited 
to- the provision of improved methods of transport and the construction of 
irrigation works. Except in Bombay, the introduction of . modern methods 
of manufacture was almost entirely confined to the European community, 
The opportunities for gaining experience were not easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly the 
end of the century, and then only on an inadequate scale. '1'he non-existence 
of a suitable education to qualify Indians for posts requiring industrial or 
·technioal knowledge was met by the importati\ln of men from Europe, who 
supervised and trained illiterate Indian labour in the mills and factories that 
werA started. .From this class of labour it was impossible to obtain the higher 
type of artisan capable of supervisory wOl'k. 'rhe more advanced Indian 
thinkers began at last to appreciate the da~gers and difficulties of the position. 
The sysfem of technical education which had grown up on the continent of 
Europe had already attracted the uttention of manufacturers in Great Britain, 
and it was natural that a demand should be made in India for Government 
to provide similar_facilities. Even_ when t~e necessity for action began to be 
perceived clearll by Government, the .magilltude of the problem was hardly 

12 A 
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appreciated; it was by no means sufficiently recognised that technical education 
is by itself incapable of creating industries. 

136. It would serve no useful purpose to record in detail the history of the 
various efforts made by the Government of India and by provincial Govern
ments to provide industrial and technical education suited to the needs of the 
country. The report of the Indian Famine Commis~ion published in 1880, 
(paragraph 103), pointed out· in striking terms the necessity of a diversity of 
employment to a country hitherto so largely agricultllral. In 1882, the 
Government of India appointed a Commission to review the existing 
state of education and to frame a policy for its guidance in the futurfl. ,The 
necessity for technical education was realised,; but the· Commissioners were 

. instructed that to extend their enquiry in that direction would add unduly 
to the task before them. 'l'he publication, in 1884, of the report of the Royal 
Commission, appointed in England in 1881, focussed the attention of Govern
ment on the necessity for stimulating attempts specifically intended to develope 
the material resources of India and to render assistance to its artisans in the 
unequal strllggle against the products of the factories and mills of the West, 
which had become greatly intensified by the cheapening of transport, caused 
by the improvement of marine engineering, the opening of the Suez Canal and 
the extension of raiiways in India. In their resolution of the ] 8th June 
1888, on the subject of technical education, the. Government of India pointed 
out that the education hithl'rto provided had been too exclusively literary in its 
bent; that indushial training was required in view of the necessity of securing 
a greater variety of occupations; and that technical education could be pro
vided with advantage at once for industries which had already reached a 
comparatively advanced stage of development, such as the textile and engineer
ing industries, though the. danger of establishing a system of training for 
those insufficiently advanced was noted. 'rhe necessity of giving a more 
practical bias to general education was emphasised, and Local Governments 
were incited to take action in these directions. The immediate results were 
small; but the necessity for science teaching in the college~ affiliated to the 
Universities was recognised; and the provision for the tech:nical trainiug of 
engineers was greatly improved. Chiefly through private effort in Bombay, by 
~he amalgamation of variousfunds, the Victoria Jubilee Technical Institute 
was started in 1887 to provide courses of instruction suited to the requirements 
of the growing Bombay mill industry. Elsewhere and especially in Madras, 
the provincial efforts wm'e rendered comparatively sterile, owing to the general 
acceptance of the fallacious idea that it was only necessary to provide 
facilities for the acquisiti~n of technical knowledge to ensure the subs~quent 
development of industries. 

137. At the beginning of the present century, it was realised that 
measures taken in the Education Department during the previous 15 years 
had been totally inadequate to llleet the needs of India and the g]:Owing. 
recognition here of the necessity for a greater' diversity of occupations, to 
absorb the euergies of the ever increasing numbers· of the educated classes. 
Lord Curzon accordingly summoned at Simla in 1901 an Educationai Con
ference which reviewed' the sitUation and recommended drastic reforms in the 
methods of higher education, with a view to render them more effective and 
practical. Measures were taken in the first place to improve the teaching 
of the physical sciences. In this line of education great improvements 
have been effected, and it is now possible, in many of the colleges affiliated 
to . the Universities, to obtain efficient instruction in pure science nnd to btl 
trained j, n scientific methods of enquiry and research. 
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Technical Scholarships Abroad. 

138, The Simla Educational Conference also dealt with technical and Institution oi 
industrial education; but· its recommendations were of little practical value State techni-
oi t th d 't' 'd th' . ., cal scholarships 

IV ng 0 e omma lUg 1 ea at It was outsIde tbe provmce of Govern· f t d 
tttl' t'th'd' orsllY men 0 a {C any par III e III ustnal devclopment of the country, beyond abroad. 

the provision of facilities for acquiring technical education and of information 
regarding commercial and industrial matters. It was also not recognised by the 
educational authorities at the Conference that, to produce a class of men 
of a thoroughly practical turn of mind, it is necessary that the young 
Indian should be taken in hand at a much earlier age, when the brain 
is more susceptible to external snggestions. '1'he influence of environment 
on the Indian school boy of the better classes is probably more important 
than hereditary tendencies, and the sooner he is brought into contact with 
constructive activities and taught to use both hand and eye, the more readily 
will he respond to the measures which may be devised to counteract the 
sedentary tendencies of his home life, Almost immediately after the Confer-
ence, the <1overnment of India appointed a Commission to report upon 
industrial education; but the report of the Commissioners was never published, 
A more important outcome of the Conference was the establishment by the 
Government of Illdia of scholarships to enahle Indians to proceed to Europe 
and America for special training. The scholarships were of the annual value 
of £150 and were granted in the first instance for a period of two years, 
which was normally extended for a further year. From a statement furnished 
to us, it appears that under this scheme more than 100 students have been 
sent for foreign training, of whom over 60 have returned to India. The 
average cost to the revenues of the Government of India of each student 
who has completed his period of training is about £550. 

In March 1904, an association was established in Calcutta for the advance
lIlent of the sCIentific and industrial education of Indians, the main object of 
which was to enable properly qualified students to visit America, Japan and other 
foreign countries to study arts and industries. Under this scheme: oyer 300 
students have been sent abroad with the assistance of the association, to the 
funds of which the Bengal Government contributed 'an annual grant of 
Rs, '5,000, reduced, since the outbreak of the war, to Rs. 2,500, 

139. The results anticipated from the grant of these scholarships, whether llelecls in 
by the Government of India or by the Bengal Association, have only in system. 
part been realised. This is due to inherent defects in the scheme adopted, and 
possibly even more largely in the methods by which it was administered. It 
was assumed that it would not be difficult for young men from India to get 
admission into works and factories where they would be given full facilities 
to obtain practical experience of the methods and processes employed, 
and opportunities for acquiring an insight into the business organisation which 
keeps the industry going, It seems also to have been assumed that students 
from India of fair intelligence and good education would be able to take 
advantage of these facilities and assimilate all the information IJlaced at 
their disposal, in a period very mucl} shorter than that which is considered 
necessary for young men in their own country, In practice, it was found that, 
while educational Institutions were freely opened to the scholars, acoess to 
workshops was denied them, except in the case of manufacturing iron works 
and small industries of no great practical importance, A few witnesses 
complained 'of this diffi~ulty, and similar repre~entations were ,made ~othe 
Morison Committee who, III the report on the sy~tem of State technIcal scnoIar-
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ships which they submitted to the Secretary of State in 1913, stated that 
concerns which possess valuable trade secrets or fear to assist possible compe
titors, prefer, when they admit learners, to receive men who are likely to 
remain their employes rather tban foreigners. This is an attitudc which is 
common to manufaCturers all over the world, not excepting India. 

The most successful scholarship holders have been those who, with some 
previous practical experience of their trades, were lj,ble.':o profit by the 
courses of technical instruction; but the scholarships have been frequently 
awarded to young men who had no previous practical knowledge of the 
industry which they proposed to take up. In some cases, they have been 
allowed to go abroad to acquire a knowledge of an industry non-existent in 
this country. It is, therefore, not sUl'prming that many promising student~ 
have failed to profit by the system, and have found themselves compelled 
to attempt other means of earning a livelihood. Further, notwithstanding 
the fact that these SCholarships were granted from the public funds for specific 
purposes, no organisation was created· to ensure'that these, purposes were 
:achieved, nor was any organised attcmpt made to help the schola..ship holders 
on their returu to India. . 

Latest rules lor 
Stale technical 
scholarships 
abroad. 

140. In. -the light of the experience gained ~ince tbese scholarships 
were first instituted, the Goverument of India have rec8iJ.tly issued revised 
regulatious which should go far to remedy the defects we have pointed out. 
Local Boards of Selection are to be established in each proviuce ;an~ in the 
selection of candidates, men ,of business, Directors of Industries and employers' 
associations, are to be con suIted. The object in view will be to obtain candi
dates whose 'experience and intelligence' justify the expectation that their 
selection will help in developing the industries of India. Before scholarships 
are awarded, it is to be definitely ascertained from the India Offi!)e that
facilities fdr' tho acquisition of practical experience can be provided. Educa
tional qualifications have been prescribed which are generally suitable; but 
these will require some modification to adapt them to the system of technical 
education which we propose. This does not in all cases predicate courses of 
study and instructions leadiug up to University degrees. 

, 

The advantages of previous training in India are acknowledged in the 
new Government rules; but the provisions for giving effect to this principle 
are not in !tll cases sufficient. 

141. The, new rules represent in several most important respects a great 
advance on the previous procedure; but, in our opinion, scholarships should 
not be granted in those subjects for which India will provide adequate educa
tional facilities. We may point out, for example, that ou.> proposals in this 
chapter for the teaching of mechauical engineering would render it totally 
unnecessary to send students abroad for general training in this subject. 
Instead, therefore, of allowing, as the new rules do, a scholar to proceed to Europe 

- after one year's training in India, we would prefer that he should go through 
the more prolongcd courses which we suggest at one of the large engineering 
shops, and that scholarships should only be granted to men WI;lO intend to 
take up some special branch of. mechanical engineering which has not yet
reached full development in this country. As an instance, we would allude to 
the absence from India of electrical manufacturing firms, which renders it
impossible for Indian students to obtain any real acquaintance with this 
industry except in foreign coun'tries, although the knowledge so acquired would 
be of real value in ordinary electrical practice in India, Similarly,' the 
'Opportunities for training in the textile industries pro dded by the Victoria 
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Ju~ilee Technical In~titute in Bombay and by the numerous mills in the 
?ountry: should be fully utilised before public funds are devoted to sending 
~nexperIenced young men abroad. The liberal policy pursued by the Indian 
Iron works in regard to training young Indians renders it also probable that 
there will be little necessity to send students abroad to acquire a practical 
knowledge of the metallurgy of iron and steel. 

J)'urther, as~ will be seen in the subsequent portion of this chapter, we 
contemplate the establishment of mnch greater facilities for tecbnical' education • 
and technological training than llave hitherto existed, and, wben these have 
been created, they should, while providing much of the teaching at present 
only to be obtained abroad, produce also a much greater number of really 
qualified candidates for scholarships for foreign study. In our opinion, these 
should only be granted to men who have already committed themselves to 
industrial work. 'rhe new rules to some extent favour this idea, but they do not 
sufficiently emphasise the necessity of this limitation. 

We agree with the priJtciple that scholarships should not be awarded for 
industries not existing in the country, and doubt whether their grant even to 
persons who can 'secure the co-operation of promoters' of non-existent 
industries will have very useful results. We see no re,!son, however, why 
vegetable oil pressing should be excluded from the list of industries which may 
he studied abroad; India already possesses a number of: medium-sized oil mills 
and will soon have one or more large ones, where specialisation will be required 
on lines that cannot readily be learned in India. 

Primary Education of Industrial Classes. 

142. A factor which has tended in the past to delay the progress of Indian Necessity 01 
industrial. developmeut has been the ignorance and conservatism of the unedu- primary .. 
cated workmen. The evidence tendered by employers was almost universally educat!on lor 
in f~Nour of labour, both skilled and unskilled, that harl at least received a I~Onrmg 
primary education. This is given in countrieS/with which India will have to c sses. 
compete and is a sine qua non in this country also. Some witnesses stated that 
the spread of education among the artisan classes tended to bring manual 
labour into contempt, and that the sons of. artisans, educated beyond the 
'Primary stage, showed a distinct tende!,ICY to forsake their fathers' callings in 
favour or clerical work, but we think this view must be due to the wrong system 
of education which has been made available. We found that, while the 
employers of labour generally recognised the a.dvantages of primary educa-
tion among their work-people, as tending to make them not only more intelli-
gent but also more self-respecting, yet in comparatively few instances have 
they made serious attcmpts to impart such education. There are not want-
ing, however, .instances of enlightened el.Jlployers who have provided primary 
and even elementary technical education. In the case of the Buckingham 
and Carnatic Mills in Madras this bas been done on liberal and efficient lines. 
The industrial bias imparted by the education given there has had the result 
of keepinq the pupils in tbe mills as intelligent and efficient workers, instead 
of leading them to de~ire clerical appointments, and the scheme may, therefore, 
legitimately be regarded as a good investment. 

But we are not prepared to declare that the education of their labour is II 

duty of employers as such, and while we veryst:ongly endo~s? the views of 
employers of labour regarding the fundamental. ~ecessIty fo~ provIdmg some form 
of. prImaryeducatiort for the artisan and 1abourmg populatJOn.' we are oppose? to 
any scheme that would compel individual employers to proVlde such educatIon. 
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This is a duty which, we think, rightly devolves on local authOl'ities and 
on Government, a point whioh we have more fully developed in Chapter 
XVI, aud we need only support t.he proposal that, when private employers 
undertake this task, they should be assisted in every possible way, including 
the allocation of grants-in-aid by the Local Governments. Although we 
recognise the pr~ctical difficulties in the way of finding a sufficient number 
of suitable t"eachers, we recommend that Government should consider the 
desirability of introducing as soon as possible into primary schools a . form 
of teaching which will include drawing and manual training as a means of 
developing in the pupils a practical industrial bias. 

We shall now put forwar.l our suggestions for industrial and technical edu
cation in this country aDd we shall deal first with the ease o~ cottage industries. 

Cottage Industries. 

143. The spread of.. Christianity, especially -in the south of India 
among the Panchama-s, gave rise to a new class, the members of which could 
not be absorbed into existing cottage industries owing to the caste system, 
though they required a means of livelihood commensurate with the higher 
social status claimed by them. 'fhe great famine of 1877-78 left a large number 
of India,n orphan children to the care of Christian missionaries, and a few 
years later the first of the modern type of industrial schools was established 
by the late Canon Margoschis at Nazareth, in the -Tinnevelly district of the 
Madras Presideu.cy, to provide instruction in such trades as - carpentry, 
blacksmith's work, weaving and tailoring, so that the boys might subsequently 
pass- out into the world equipped with the means of earning their livelihood. , 
The experiment was a success from the promoters' point of view, as the 
boys who bad been trained as carllenters and blacksmiths were able to find 
employment in railway workshops and other organised industrial undertakings, 
whilst the :weavers and tailors earned their' livelihood by supplying the needs 
of the Anglo-Indian communities. The Nazareth Industrial School uffered a 
career for orphan children and for the children of ChriRtian converts, and it was 
copied in other parts of India, not only by Missions, but also in institutions 
started by Government, local bodies or private individuals. In places where 
local artisans were lacking in skill, these schools met a distinct want; buL in, 
others, they served merely to satisfy v'ague local aspirations towards the pro-
motion of industrial education. -

The Mission schools had, of (Jourse, their special object in view, but 
other schools which have followed in their wake, have not always 
appreciated the_purposes which ordinary industrial schools should attempt to 
fulfil. The training tbey offer is of little value when it ~erely consists, 
M it usually does, in teaching ordinary bazaar methods through the agency 
of mist1'is who are paid! much smaller wages than a good workman can earn. 
Something very different is wanted, and this can only be supplied' by a head 
master or superintendent, who possesses not only a thorough practical know
ledge of modern methods Qf handicraft and specialised- expcrience in certain 
branches, but also the oapacity to apply general princinles to particular cases. 
Such a man can teach students to produce much better work than that of the 
bazaar worker with less expenditure of time and energy. Striking examples 
of the results of slwh teaching were seen by us in the ('.aBe of several of 
t.he better managed industrial schools. Men of the type required, it is 
true, are rarely to be fouild in the country ~nd require rrlatively high pay. 
A solution of the difficulty seems possible on the lines adopted in thl;l Oentral 
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Pr.ovinces, w~ere the head master of the School of Handicrafts at Nagpur is 
belllg placed m general control of similar schools, the superior stall's of which 
are selected and in some cases trained by him. Teachers for these schools can 
often be recruited from ex.pupils • 

• 
144. Industria.l schools generally have failed to ohserve the distinctions Recommenda· 

which exist between industries, on the one hand, such as weaving and certain tions ~f ~e 
branches of metal work which. come into competition with organised industries, CommISSIon. 
and, on the other hand, trades lIke those of the carpent.er and blacksmith which 
are still, in the main, carried on as handicrafts, even in organised workshops. 
Though as a rule the products of hand-loom weaving are of a different class 
from those of the power loom, the hand-loom weaver directly competes with the 
power·loom weaver, and his success or failure depends in the first instance 
upon the right selection of the appliances which he uses, even more than upon 
the degree of skill which he acquires in working them. It is a comparatively 
simple mat.ter to train an intelligent hand weaver to use improved appliances, 
whereby his output will be greatly increased. The problem is to find an 
outlet for his increased production, and efforts to improve the lot of thjl hand-
loom weaver must end in failure, unla~s attention is concentrated to a much 
larger extent than has hitherto been usual on commercial questions, wbich 
involve the purchase of raw materials, the selection of suitable designs and 
patterns and the estahlishment of commercial agencies for the disposal of 
goods. 'Our more detailed proposals regarding this type of organisation will 
be found in Chapter XVII. 

On the other hand, in schools of handicrafts, the first essential is that thc 
pnpil should by degrees acquire a thorough knowledge of the craft and manual 
dexterity in carrying out its processes. The tools used are neither automatic 
nor semi-automatic in their action and the quality of the work turned out 
depends entirely upon the personal skill of the workman. The training is 
best given by a graduated series of exercises, and the best results can be 
obtained: by an almost total neglect of commercial considerations, so 
far as they affect the disposal of the produet. At this stage the quality of the 
work is of more importance than the quantit.y, and it is- only when skill hM 
been acquired that attention should be concentrated on productive capacity. 
The craftsman who makes his living as a cottage worker requires II different 
and somewhat more elastic training than the craftsman who becomes a unit 
in an organised industry. In the latter case more specialisa.tion is usually 
needed, and'the man will have to work under conditions very different from 
those which can be obtained in a school of handicrafts, where it is difficult to 
maintain the discipline of a workshop or to attach great importance to what 
may be termed commercial considerations. 

The industrial school is, at best, a defective instrument of education owing 
to the non.commercial conditions under which it must necessarily he carried on. 
In spite of this, it seems to be the only means by which the indigenous artisan 
Can be trained; though, in the past, through his ignorance and lack o~ educa
tion and through the imperfections of their equipment and teaching staff, 
iudt:strial schools have failed in the majority of cases to achieve any appreciable 
results. While, therefore, thei are institutions to be encouraged a~d develope.d 
within the limits just specified, we regard them as altogether unsatIsfactory, 1/ 
employed to train artisans for organised industries. 

145 In the Madras Presidency the industrial schools are under the control ~ontrol. 01 
. , . I 'h U . d P . . th mdustlial 

and inspection of the Director of Industrles. n t e mte rOVlllces, e schools. 
school~ lUll ~till attached to the Education Department, but are inspected by the 
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Director of industries who practically-controls them. In tlw Central Provinces, 
the only school visited by us 'was under tpe Department of Agriculture and 
Industries. In Beilgal, Bombay and elsewhel'e, the Education Department still 
controls industrial education. In some cases, s,Pecial inspectors have been 
appointed. The absence of any direct means of keeping the schools in touch 
with the cottage industries of the districts in which they are situated is very 
noticeable. The remedy obviously lies in the transfer of the control of industrial 
schools from the Department of Education to that of lndu.stries. Our general 
views on the important question of the control of industrial and technical 
education will be found at the end of this chapter (paragraphs 177-179). 

Organised Industries. 

146. We shall now put forward our recommendations for the training 
. of men for orga.nised industries. We shall. discuss morc particularly the 
training of the ~upervisor class, in view of the fact that llnder present co.nditions 
there is a far greater lack of Indians qualified for such positions than of Indian 
artisans and operatives. Though it is true that the supply of these latter is 
generally insufficient and that their skill and .intelligence require improve
ment, the main remedy needed is the provision of an incentive to excel, which 
can be iliven only through a general improvement in their conditions of life. 
We shall, however, in setting forth our scheme for engineering training, suggest 
a system of training engineering artisans, which can be applied, as opportunity 
offers, to the ca'se of other large-scale industries. 

Before framing our proposals, we find it necessary. to point out in what 
ways thc various industries differ, from the point of view of the training which 
will be required by the persons who'will engage in them as supervisors_ We 
may explain, in the first place, that the method of recruitment in force in 
England, where industries have gradually grown up by nat;ll'al evolution, is 
not yet possible everywhere in India. The supervising staff in a large number 
of English industries is recruited entirely ITorp one or other of two sources
from artisans who have worked their way up, obt~ining the necessary 
theoretical knowledge by private study or in evening classes; or from young 
men who have some connection. with the industry and have taken a course 
of special teaching, followed by or combined with practical training in the 
faciory. It i~ very exceptional for a person unconnected with the industry to 
attempt to enter it. We believe that circumstances are not the same in certain 
other countries. with equally advanced industrial organisations; that these 
possess a more complet~ equipment for practieal and theoretical training outside 
the factory, and that persons with no previous association with the industry 
are frequently admitted imo it aft81' passing through training institutions. In 
the case of engineering, o~ the other hand, it is common in England for pupils 
and apprentices to enter the shops without previous connection with the 
industry. When we come to discuss the various forms of technical training 
required in this country, we are faced with the fact that there are very few 
industries which can completely, or even nearly completely, supply from ~he 
rauks of the workmen or of the educated classes connected with the industry 
the recruits wanted for the control of existing or future undertakings. '1'he 
former are at p:r:esent too uneducated to rise; the latter are to a largos extent 
non-Indillll1s, and are in any case few in numbers. We shall therefore require 
special arrangemllnts to supply candidates for supervising posts with the 
practical training in the factory which, i,n the case of so many industries 
in England, is obtained almost autolllatically. 
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kn We must re~emb?r, in t~e first place, that successful supervision implies a 
owledge of busmess, lllcludmg such questions as tbe control of labour, and 

these can only be learned by actual experience. In tbe next place, they require 
that a man should, especially in tbe earlier sta"es of commercial employment 
s~bmit to long bours and hard conditions. I~ some cases, he ran accustoU: 
hlmself to these during t,he period of training, and, wh~rever possible, he 
should be compelled to do so. 

. 147. From the point of v~ew of the actual training, we may divide i ndustries Classiflcation of 
mto two cla8se? :-(1) t~ose III which long practical experience is necessary indushies for 
for tbe supervlsor to estlmate tbe working conditions and judas wbether the purposes of 
quality and output of the work is satisfactory; and (2) those whe:e, on account of traiuing. 

the automaLic or semi·automatic ch9racter of the plant, or of the simplicity of 
,!he processes, tbe necessary knowledge cnn be more quickly acquired. As 

mstances of the first class, we would refer to such branches of mecbanical 
enll'ineering as repair work or the making of machinery; the manufacture of 
pottery and glasswa,re; textile wOI'k; tanning; and mining. We shall call 
these manipulative industries. The manufacture of sugar and chemicals, and 
oil and rice milling are examples of the second, which we shall entitle non
manipulative or operative. The first class of industries usually require a 
training in industrial concerns; but, in some cascs, e.g., textile work, they 
are carried on under conditions which make _ it difficult for the learner to 
acquire the :.;ecessary knowledge in the works themselves, and they can be 
learned more easily in instructional factories attached to schools. In this 
latter case, it must be remembered that practical training given in a school 
does not off€l' the student the opportunity of accustoming himself to mill 
conditions and of acquiring experience of mill management; though the greater 
faciiities for learning more than compensate for this, these" deficiencies must be 
made up for later. In the case of the second class of industries, the only 
training that can be given is mainly technological, consisting, for instance, of 
a course in industrial chemistry of a special type, together with some 
training in the handling of machinery and in the making of drawings. The 
student will require practical experience, but, from the nature of these 
industries, this need not be acquired at a very early stage in his career. A 
sugar-worb manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a less complete training, which he can acquire 
in a teaching" institution, in mechanical engineering. He then goes as a 
chemist to a sugar fact()ry 01' chemical works, and gradually familiarises 
himself with the general work of the factory, till he is qualified for more 
-responsible posts. He neither requires, nor as a rule obtains, any specinl 
manipulative skill. A master-tanner's training is also very largely in a 
special branch of applied chemistry; hut he requires some degree of practical 
experience of the industry, especially in the currier's sbop. But we must 
again emphasise the fact, that actual works experience must be obtained at 
some stage or other in the student's career, and this can only be given in a 
factory working under commercial conditions. A man who is acquiring a 
knowledge of factory management in a chemical works, a sugar mill, or a 
brewery may also be earning his living as a works chemist; hut that does 
not affect the principle. We desire further to point out that in manipUlative 
industries carried out on a comparatively small scale, as is mostly the case in 
India at present with tanneries, potteries, and glass works, it is impossible to 
provide wbat we consider the ideal form of education, i.e., the pl'operly 
controlled trllining of apprentices in the works, with theoretical classes 
Il.ttached" The small-scale glass works, w.hich exist in India at present, prodw:le 
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only a limited range of inferior articles; a large modern glass works could not 
only provide for the systematic trainlng of appr~ntices for all kinds of glass 
making- and furnish the most effective basis possible for the future recruitment 
of the industry, but would also be in a far better position to resist foreign 
competition. The engineering industry is, fortunately, on a different footing. 
Bnt for most other manipulative industries, the only way in which practical 
training can at present be provided is by means of asmal! factory run on 
non-commercial lines-a method which is exceedingly costly_ It may be, 
necessary in certain special cases to have recourse to it, but it is vastly 
inferior to the systematised training which can he given to groups of apprentices 
in large works with provision for theoretical conrse~ alongside. 

148. We have, therefore, to provide for the following classes of higher 
industrial train in g ;--

(1) Training for manipulative industries in- wo)'ks large enough to 
pm ploy a number of apprentices, for whoIr! theoretical teaching 
can be provided in class-rooms attached to the works. 

(2) Training, in certain special cases, for ma,nipulative industries in 
technical schools, with workshops or instructional 'factories 
attached. This method would be adopted in cases where there 
were no works available on a large enough sClle, or Where, as 
in the case of the textile industries, the' necessary technical 
knowledge can be much more easily imparted outside the mill. 
The extent of the equipment required for practical work would 
depenel on the degree to which manipUlative knowledge is required 
in the industry. This training must be followed by a period spent 
in a commercial factOl'y, probably on a very low salary or as a' 
pupil. 

(3) Technological training for non-manipulative industries, which 
would be given in a teaching institution, where a atudent would 
take courses in some special branch of technological chemistry, 
coupled with training in such subjects as mechanical or electrical 
engineering, which the particular branch of technology selected 
by the student may indicate as necessary. Such a course of 
training will often of itself create a wage-earner; but further 
experience is needed if the student wishes to rise in his prof~sion. 

The distinctions laid down above must not he considered as entirely rigid. 
There will be cases on the border line, which may be dealt with in one class or 
another,. as local or,personal convenience may determine. It will be possible 
11so in the case of class (2) to g)'OUp together in one teaching institution the 
training or some part of the training required for industries practised on a 
small scale. 

In framing our proposals for a system of industrial training, therefore, 
we shall deal first with training in mechanical engineering, which is the most 
important need at present for India's development, and for which, fortunately, 
the facilities are considerable. We shall treat this question in all its aspects, 
including therein our proposals for the training of artisans and foremen, as 
well as of engineers. We make no specific proposals in this chapter for 
establishiug the instructional factories to which we have alluded, although 
remarks will be found on this subject in Chapter XIV.' But the advisability 
of providing this form of training in the case of any particular industry or 
province will depen4 pn loc~l CircuIr!Btllnces, and it will btl for Departments of 
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Industries to decide each case on its merits. We shall put forward our sugges
tions for training in technological chemistry, which we propose should be given 
.in certain existing collegiate institutions. These, as at present constituted, are 
mainly concerned with training engineers and include faoilities for a grounding 
in mechanieal engineering, which will be sufficient for men of the class we 
have in view. -We shall next explain our conclusions regarding the Vi"ctoria 
Jubilee Technical Institute, Bombay, which provides both"-technological and 
technical training; and then, after putting forward our views on mining and 
metallurgical teaching, we shall discuss the measures required for the control and 
co-ordination of the various forms of industrial, technical, and technological 
training, . and for bringing our training institutions into touch with employers 
of labour. . 

.149. We may now discuss the question of the instruction of artisans for Training of 
mechanical engineering. Looking forward as we do to a very great industrial artisans. 
expansion in the immediate futme, we ·think that the present arrangements 
for the trajning of artisans are totally inadequate, and that it is ·essential 
that steps shoulcl be taken as ea,dy as possible to provide a much better training 
for many more boys. We were much impressed by the great possibilities for 
training in mechanical engineering in the numerous large railway 
workshops, which are so distributed M to form convenient centres in almost 
every major Erovince of India. Private engineering establishments on a 
large scale, tbough confined to. a few important cities, are also suitable for the 
same purpose. But the system for tbe apprenticeship of artisans pursued in 
these shops is at present rudimentary. The sons of employes are taken on at the 
request of their fathers and turned into the shops to pick up a knowledge of 
the trade as best they !lan. They are paid small wages to hegi./l with, and the 
amount is gradually inCl'eased as they grow older and more useful. There is no 
regular apprenticeship, and not infrequently the boys are tempted to leave long 
before they ought, by tbe offer of slightly higher wages outside. We point 
out elsewhere the risk of boys,' who have l'eceiverl a little education, leaving 
their hereditary manual occupations for small clerical posts. The only remedy 
is to improve the social status and prospects of the skilled artisan. Though 
such a proposal has been supported by numerous witnesses, we are opposed 
to any legislation designed to penalise the employment of indentured appren-
tices by third parties; and would leave the system of indenture on the same 
contractual basis as at present. We think, however, that much can be done to 
counteract the tendency among promising youths of the working classes to 
seek clerical occupation, by a more liberal treatment in respect of wages, the 
provision of opportunities for further education, and ~he institution of a hetter 
form of agreement. From the time a hoy enters a workshop to learn a trade, 
he should be paid wages at least equivalent to what he would otherwise earn in 
the bazaar; from which, in order to secure his regular attendance and to provide 
inducements to him to go through a complete course of training, there should 
be placed to his credit every month a certain amount·of deferred pity; and this, 
under the initial agreement, sllOuld only be due to him on the completion 
of a specified period of service, which should usually be about five ,years. 
Night schools have proved less successful in India than elsewhere, ~nd even 
in England they are tending to fall out of favour. It should be recogmsed that, 
when 11 hoy has done a fair eight hours'work in the shops, he is not fit to profit by 
class instruction. Every apprentice, therefore, should be given within t.he shop 
hours elementary technical education suited to the trade that he is le&rning, 
and he should be taught drawing and mensuration, so that he may at least be 
able to understand a plan and work from. it. In large ellgineering establish. 
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ments where the numbe!' of apprentices justifies the expense, there should 
be a special ofli cer to supervise them and see that in each shop they are 
properly em played. Supervision of this sort is still more necessary in the case, 
of apprentices and pupils under trainipg for posts ·of foremen and engineer' 
officers, regarding whom we have made proposals in the following paragraphs. 
In some instances, the more intelligent and ambitious apprentic. will certainly 
desire to acquire a working knowledge of English, which will enable them to 
communicate more freely with their superior officers arid will give them access 
to sources of information denied to workmen unable to read Itnd write that 
language. It is only for teacbing of this kind, w.hen there is a demand for it 
and it cannot be _ provided by other means, that evening classes should be 
acoepted as-a method of imparting instruction to apprentices. 

The system, which we have proposed above provides for the attachment of 
teaching classes to a single large shop. There may, however, be cases' where 
works, none of which is large enough in itself to form the basis of an educa
tional unit, exist sufficiently close together to form a group; and here, we think, 
teaohing classes may be provided in a common school conveniently sUuated for 
apprentices attending the different works, and controlled by a committee on 
which the Department of Industries and the various employers may be 
represented. We think that this system might, when necessary:, he extended to 
meet the case of apprentice foremen and engineers. 

150. We received many complaints regarding the unsteadiness and 
inefficiency of Indian labour, defects which, so far as they arise from" a low 
standard of c()mfort, we ha,e dealt with more fully in Obapter XVI. It 

_ is doubtful if sufficient inducements in the way of pay are yet beld out to 
men to' become.really first· class artisans. To reduce .the difference between 
the pay of the skilled workman and tbe foreman, and so lessen the cost of 
sup~rvisi.on, it is necessary greatly to improve not only the skip, but also 
the prospects "of the workman, and teallh him to regard himself as a 
memher of a skilled and respected body. Any means of raising the self
respect and social status of the artisan will benefit, in the 10ng run, the 
employer no less than the employed. 

151. Above the skilled workman is the maistry, or foreman, and the provi
sion for training such men is hopelessly insufficient. We were forcibly struck, 
when: visiting the large railway and private workshops throughout India, with 
the almost complete absence of Indians from the ranks of foremen and charge· 
men-the non-commissioned officers of the great army of engineering 
artisans. A~ present these posts are filled almost entirely by men imported 
from ~broad. 'fhe railway companies are endeavouring to supply this 
deficiency by training EUl'Opean and Anglo-Indian youths, the sons of their 
own employes as a rule, and with fair prospects of success. The effect on 
industrie~ generally of the absenoe of men of this type is clear from 
opinions which have been expressed to us regarding the comparatively low state 
of ,effi,ciency of the plant in many factories which do not employ a high 
proportion of imported men on their subordinate staff. The continuance of 
conditions which force' the industrialists of the country to import so many 
of their subordinate supervising staff is clearly most undesirable. They form a 
serious handicap to progress and militate against the ideal of flU industrially 
self-sufficing- India. Many men brought from foreign countries are found 
nnsuitabld on their arrival here; others take a dislike to the country or 
develope indifferent health, and are generally a source of anxiety to those 
responsible tor bringing them out. It is cowmon knowledge that no small 
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!,l;oportion of the men so imported have to be repatriated at great expense to 
theIr employers. Mechanics, as a class, are unwilling to leave their home 
countries to accept service in India, and the prospect is rather remote of suitable 
men being available for the new ind ustries which we hope to see started. To 
meet· this most. pressing need; every effort should be made to create a class of 
Indian foremen and chal'gemen, A difficulty arises in this country from the 
lact that the educational attainments of the artisans are too low to fit them 
for such posts, while the stipends and the prospects offered are not of a nature 
to induce the better educated classes to spend a number of years as workmen, 
though· this is the only way for them to acquire the practical experience which 
is essential, if they are to be in immediate charge of specialised sections of a' 
workshop or factory. The attempts at compromise, which are now under 
trial'in several. technical institutes and schools, are not likely to llIeet with 
success, even when, as in some cases, the 'course of instruction is followed up 
by a few months in a factory or engineering works. Instructional courses do 
not familiarise the students with practical shop conditions, with theil' long 
hours and strenuous life and the demands which they make on the resource
fuluess and intelligence of the supervising staff, nor do they enable them to 
discover whether such a life is one which they are physically able to stand or 
eare to accelJt as a permanent occupation, Purther, the students look on their 
few months' training under shop conditions as a test to be passed and put 
behind them, rather than as an earnest-of the employment awaiting them after 
training, and the arrangements for the traIning of students in the shops do not, 
it would seem,' really bring them into close contact with the principles under-
lying commercial engineering work. These defects have been recognised to 
some extent, and attempts to remedy them are now being worked out in 
the engineering schools at Lucknow, Bankipore and N agpur. In these schools, 
the idea is to give an all-round training in the various engineering trades, 
simultaneously with in~truction in drawing and in the elementary principles 
of science which find application in mechanical engineering, After a course of 
this kind extending over a period of three years, the pupils are drafted into 
the mechanical workshops, where it is intended that they should specialise in 
some particular department, in the hope that, if they apply themselves 
diligently to the acquisition of practical experience, they will in a few years 
become capable of being entrusted with supervisory work. These attempts to 
combine teaching with workshop practice are not, however, in accord with the 
idea supported by the balance of opinion among mechanical engineers all over 
the world, that the technical school courses should not precede workshop train-
ing. It is important to remember that theoretical tl'aining is doubly valuable 
when given to a student who has in his mind a defiriite picture of the condi-
tions under which it will be applied. The result of our enquiries convinces us 
that the same system is equally, suitable under Indian, conditions, and we 
describe in the next paragraph the lin(3s on which it should be worked. . 

\ 

152. Railway workshops are, as we have stated, in many cases already The training of 
receiving European and Anglo-Indian apprentices, to whom some degree of foremen: " 

. I ,. .. 'th th •. t· b!' th t bt' t proposals of .he techlllca tralillng IS gIven WI e onJec or ena mg em 0 o. am pos s as Commission. 
foremen, or, in ~pecial cases, even higher appointments. There IS, however, a 
noteworthy absenge of provision for the middle-class Indian. We consider it of 
great importance that the conditions of training should be suoh as the educated 
Indian youth will consider consistent with his sense of self-respect; for if this is 
not satisfied, we shall be depriving ourselves of a most promis~ng field of 
recruitment; . The arrangements made f~r Indian apprentices are at present 

• inadequate; and the stipends paid thlim during the period of training and the 
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salaries offered on its completion are very much lower than the corresponding' 
amounts in the case of Europeans and Anglo·Indians, a fact which ill largely 
responsible for the failure of the better educated Indians to take advantage of 
these courses. As regards salaries, we consider that the principle must he 
adhered to that equal proficiency should he equally remunerated. The 
inequality of stipends is to some extent justified by the differel!-ce in the 
standard of living between Europeans and Anglo-Indians on the one hand, and 
some classes of Indians on the other, though the stipends at present offered to 
Indians assume too Iowa cost of living to meet the case of the educated 'middle 
classes. We think the difficulty might be got over by allowing free board and 
lodging to all Europeans and Anglo-Indians, and' to such Indians as prefer 
it. To other Indians, a stipend to cover board expenses based on the standard 
,of living of the middle classes should be given. Apprentices 91 all kinds should 
receive a monthly sum over and above the expenses of their boltrd and 
lodging, depending on the length of time they have worked and on their 
efficiency in the shops. We consider that every effort should be made to 
develope the training facilities existing in these ~hops; grants being given from 
Government funds for the establishment of technical classes, together with 
hostel accommodation and such other amenities as are necessary to attract 
educated Indian' youths of the middle class. The precise allotment between 
Government and the Railways of the extra expenditure entailed will require 
further considera~ion. With the technical school alongside the workshop, it 
becomes IJossible to provide an almost ideal course of training. Almost equal 
possibilities for training can be made available in a few of the larger private 
workshops, and we do not doubt that the managements of these would welcome 
the provision of similar arrangements for th(~ technical training of their 
employes. In discussing the question of training industrial aJ-tisans~ we have 
suggested the adoption of an apprenticeship-system, .and we t,hink that a 
precisely similar system should apply to the more adv~nced class' of students 
with which we are now dealing. The regulations for the admission of appren
tices and for the working of the, system generally should secure the admission 
of a proper proportion of Indians and the fair and equal treatment of all 
classes in their course of training, while upholding the authOlity of the work
shops management to the fullest extent. The indentures should be for a period 
of four or five years, and, as we have said already, the apprentices should be paid 
wages. A pprenti(Jes ofthis (Jlass sheuld start work usually between 16 and 18 
years of age. If they enter the workshops at too early an ag'e, their physique 
will be insufficiently developed to stand the stress and their previous oppor
tunities for obtaining th~ necessary education will be unduly restricted. ' 

An example of a scheme of this type, worked out ,by officers of the East 
Indian Railway Company, will be found as Appendix N. 

The Training of Mechanical Engineers. 

Hi3. There are four engineering colleges in India which provide the 
training required by recruits for the Public Works Department. 'fhe largest 
is at Roorkee in the United Provinces, where it was originally eptablished, in 
1847 to train the engineers and upper subordil7ates who were required in rapidly 
increasing numbers on the extensive system of public works; and particularly 
the irrigation canals, that were started soon after the province came under 
:lhitish rule. 

At an even earlier date (1794) a school for surveyors was started in M adl'as 
which ultimately developed into an engi~ering college in 185'1. ' Thirty years. 
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lat.er it underwent extensive reorganisation and its staff was greatly 
stre~g~hened. Little, if any, c1iffe~entiation is made between the training given 
to C1Vll and to mechanical engineers. Quite recently, an electrical course 
has been instituted and a Professor of Electrical Engineering added to the staff . 

. The .Sibpur . Engineering Coll,ege doveloped from University eOlm;eR in Sibput. 
engmeermg, whICh were started in 1858 by the Public Works Department 
and handed over in 1860 to the Presidency College. In 1880 this engineering 
?ranch was constituted a separate college and transferred to Sibpur, where 
~t has since remained. The growth of modern industries in Bengal has greatly 
lllfluenced its development, and the courses of instruction now provided are of 
a more general character than would be essential, if only the requirements of 
the Public Works Department had to be met. 

The College of Engineering, Poona, started in 1854 as the Poona Engineer- Poona, 
ing class and Mechanical School. In IBM it was affiliated to the l! nivel'sity (,f 
Bombay and stylecl the Poona Civil Engineering College. Later, in 1879, 
classes in agriculture and forestry wore added, and in 1880 the name was 
changed to" The College of Science." In 1907 the agriculture classes were 
removed; in 1911 the courses leading to the degree of B.Sc. were transferred 
to the now science institute il( Bombay, and thc name was again changed to. that 
which it now bears. At tho presl'nt time the courses of instruction lead up to 
the University examinations fodhe degree of D.E. (Civil) and H.E. (Mechani-
cal). There are also classes f6r Pnbllc Works Department sub·overseers, 
mechanical apprentices and electrical apprentices. 

There are also a, number of less important schools of engineedng, training 
chiefly for the Public Works Department, but including in their courses some 
instruction in .mechanical engineering. 

154. In the past, the education of engineers hv.s been too much influenced Defects of 
by the immediate requirements of the Public Works Department, withput Jndia~ ~ystem 
reg~rd to the future or to those other interest.s in India which can be handled of t~ammg 

. f h .. " engmeere, 
only by engineers. The hlgher branches 0 t e englDeerll1g servICes III 

this country absorb hut a very small proportion of the engineering students 
who pass through the colleges, and the rest entor the upper snbordinate ranh 
or find private employment of a not very remunerative chaJ'acter. Tho greator 
part of the work done in each college is the training of upper subordinates, 
lower subordinates, surveyors and draftsmen. Students join the college classes 
in the hope of getting appointments as Assistant Engineers; but, failing these, 
they consider that they have a better ohance as upper subordinate~, if they 
have passed out of the colleges as engineer students and not as upper subor· 
dinate students. 

In the four principal colleges, increasing attention has, in recent years, 
been paid to the provision of instruction in mechanical and electrical engineer
ing; but the measures adopted are inadequate and are conceiv~d on altoge:her 
too narrow lines to meet the needs, present and prospectJve, of a rapIdly 
expanding industrial system. Indian civil engineers have done well in thc 
Public Works Department and have established their claims to promotion to the 
highest ranks of the service; ~ut in ~echanical en?ineering w h!ch, outside 
the railway workshops, is malllly earned on by pnvate enterprIse, we find 
that in the absence of a proper system of training, they have seldom attained 
to p~BitioI1s of importance or responsibility. In practically all the ~ngine.eri,llg 
workshops which we have visited, we found the.same state of affmfS eXlstmg 
wi.th ]'egard to the superior staff as we had seen III the case of foremen. Thfl 

. 14 



Necessity of 
providing for 
industrial 
developments. 

107 

former, whether assistants or managers, were men who had been trained as 
mechanical engineers in Great Britain. 

It is only· in recent years that the Government engineering colleges have 
recognised that they onght to he something more than mere aPllanages of the 
Public Works Department; but 'so far, the attempts made ·to train students 
for careers other than those offered hy service under Government, District 
Boards or Municipa)ities, have taken the form of "alternative or adJitional 
courses of instruction, and until quite I'ecently no radical reforms havc been 
coutemplated, much less introduced . 

.155. Especially since the outbreak of war, various causes have attracted 
public attention in an increasing degree to the predominant importance ·which 
mechanical engineering is now beginning to assume in this country. The 
establishment of the manufacture of steel on the firm basis of commercial 
success brought into sight the possibility of fnrther developments on a scale 
never before contemplated. It. has not only encoUl'aged English firms to 
consider the formation of branches of their own speciaiised industries in India 
after the war, but has given opport.unitie. to Indian capitalists to take in hand 
scbemes for various forms of engineering and metal manufacturing work. The 
production of zinc and copper from Indian ores has recently 'come within 
measurable distance of actual aCC<1mplishmenl;, and has still further increased 
the· scope of possible enterprise. The experience of t.he war itself has been 
responsible for . a new' attitude on the pltrt both of Government and of 
leading in[lustrialists. They realise that it is necessary to create in India the 
manufactures that are indispensable for industrial. self-sufficiency and for 
national defence, and that it is no longer possible to rely on free importation. 
of essential articles in time,9f war. We think it not out of pl~ce to observe 
here tllat the existence of this Commission and the discussions which have 
from titne to time arisen out of the evidence given before it, together with the 
cre&tion of the Munitions Board, itself.. a development of the Commission, 
have helped in the above direction. Finally, the attention of the educated 
public, and in ~articular of the large industrial employers, has been drawn to 
the inconveniences and dangers that arise from the entire dependence of India 
on imported personnel for t.be superviSIon of engineering industries. 

System . 156. The education and. training of engineers was the subject of ail. 
:~:::~e~ded In enquiry by a committee appointed Ily the Council of the Institution of Civil 
tr~i:g or Engineers in 1903, on which committee all the important engineering societies 
mechanical were represented. Their report; which was published in 1905, embodies the 
en~i~eer3. collective experience of engineers belonging to pmctically every branch of the 

profession, and though in many respects the conditions in India are different 
from those prevailing in the United Kingdom, certain fundamental conclusions 
were reached which are entirely supported hy the facts placed before us in 
evidence by leading engineers and industrial employel's, and should be adopted 
in this country. In submitting their recommendations, the committee prefaced 
them by the statement that they were unanimous in their opinion that 
engineering training must include several years of practical work as well as a 
proper academic training. They Considered ;-

"(1) That the average boy should·leave school when he is about 17 years of age; that 
much depends upon the development of individual hays, but the minimum age should be J 6 
snd. the' maximum 18 years. 

[2) That the practical traininO' should he divided into two palis, and that the pl'eliminarv 
stage of practioal training should oonsist in all cases of at least a year spent in meclm.uical 
pngineering workshops. ' 

(3) That dUl'ing workshop training" Lays should keep regular working hours and shonlq 
he tre~t~d "" ordina,! apprentioe!, be subject to discipline and be raid was-esc 
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(4) l'h"t nothing should be done in -the form of e~ening study which would impose 
nnnecessary stm'n upon the hoys. 

(5) That, as a rule; it is preferable to proceed to a technical college on the completion of 
the introd.uctory workshop course; hut that, iu the case of boys intended to become mechanical 
engineers, it may be advantageous to complete the practical training before entering (he 
college; but in such cases it becomes important that simultaneous education during practical 
training should be' secured. Otherwise, the boys would lose seriously during four or five 
years' suspension of systematic study, and would be at a disadvantage 011 entering tbe 
college. 

(6) That for the average stutlent, the period of college stmly should be at least three 
years. 

(7) 'rhat at least three to fOUl' years should be spent in practical training, inclusive of 
the introductory workshop course llfeviously mentioned." 

157. We are aware that this question has been di.cuEsed on other occasion~J 
at times with the same, at others with somewhat different, results; but a study 
of these discussions has led us to the belief that the above· quoted conclusions 
may fairly be taken not only as the most authoritative expression of British 
engineering opinion at the time; but as still representing the general views of 
the profession. The methods pursued in this country, however, differ widely 
from the system suggested above. The age of boys when thoy join an 
engineering college in India is from two to three years higher ihan that 
recommended. Most, if not all, of the colleges prescribe a period of training 
in workshops :uter the completion of the theoretical COUrS€f, just as we have 
seen in the casc of institutions giving a lower t.ype of training; but even this 
period is much too short to be of practim,l value to mechanical engineers; nO 
attempt is made to subject the students to regular \I'ol'kshop discipline, and 
they IHC not compelled to attend the fnll walking haUl'S. They go from shop 
to shop making notes and sketches, and watch others at work, but, as a rule, 
do nothing themselves. 'fhis course, such as it is, broadens the outlook of 
students who are intending to become civil engin"€ers; but it is worse tha'll 
useless as an initiation into t.he·mechanical side of the engineering profession. 

It has been objected that educated Indians will be un williug to submit 
to the early hours and hard conditions of workshop training. 'rhis may, no 
doubt, have been the case in the, past, but there are now nllmerous signs of a 
marked change in sentiment, and we feel confident that, if facilities are pro
vided, increasing use will be made of them. There are difficulties in the 
way, we admit; but they are not so grcat all is often supposed, and can be 

overcome. 

158. 'I.'here is, thus, as we have seen, a very decided consensus of opllllOn Proposals of the 
amon'" practical men that the ideal method of training mechanical engineers Co~~ission for 
is to ~ombine workshop practice and technical instruction as closely as possible t~ammg ~eeha. 

d · I eli th k h h b . t d . t th II meal engmeors. To -attain this en III n a e war s op as een Impor e III 0 e co ege, 
but the results have' not been altogether satisfactory. The atmosphere of the 
workshop cannot be obtained in the school, and the im p.ortance of this is so great 
that we are convinced that mechanical engineers must be trained in the work
uhops, receiving supplementary cl&l>s instruction in technical schools. alongside 
which should, of course, be of a lUorc advanced nature than that whICh would 
he provided for for~men. That is to sa~, th~ mechanica~. engineer, by. which 
term we mean the man who in after-life WIll be-respons!Oltl for the deSIgn aIllI 
construction of machinery and structural iron work of every kind, should be 
trained in II, way analogous to that prescribed ior the m.embers.of the labourirg 
classes who will become artisans, and the boys of a higher social grade and with 

HA 
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a better general education Who aspire to beeome foremen; but he should start in 
the workshop somewhat olc1er and after a more prolonged generaf education. 
In the factory, he should be regarded as a workman and treated as such, and 
paid wages which should represent the market value of the work he does; 
but he should not spend the whole of his time in the workshops. Roughly, 
the time spent in tho technical classes should be equal to one-third of the 
total working hours of the shops, but whether this be so many hours a day· 
or so many days a weok matters little and may be arranged to suit local 
circumstances. '1'he main idea underlying our conception of the prOpel' method 
of training mechanical engineers is thus a fundamental modification of the 
current practice in India; the chief training-ground should be the workshop, 
though the class-room is also indispensable. 

\ 
Further training 159. After the period of apprenticeship is completed, and this should not 
of mechanical be less than four years and may usually with advantage be five, those ap
engineers in 
special sUbjeots. prentices who desire to specialise should be provided for in one or more of the 

existing engineering colleges, where advanced courses of instruction will be 
given in such subjects as applied mechanics, electrical engineering, the 
physical Rciences, hydraulics, the strength and properties of materials, and heat 

. engines. It should be recognised that these studcnts are adults seeking to gain 
knowledge for a very special purpose, and they should not bc trcated as 
-undergraduates and forced to go through a rigidly prescribed course of instruc
tion, such as is now provided in the engineering colleges bf University rank. 
Our general idea is that colleges of this status should be made accessible 
to advanced students who wish to take special, instead of complete, University 
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dcgree courses. '" 

We have not specifically referred to t.he training of "electrical engineers, 
because elec~rieal manufactures have not yet been started in India, .and there 
is only scope for the employment of Ulen to do simple repair ;"ork, to take 
c1<arge of the running of- electrical machinery, ,and to manage and control 
hydro-electric and steam-operated stations. The men required for these three 
classes -of work will be provided by the foregoing proposals for the training of 
the various grades required in mechanical engineering. They will have to 
acquire, in addition, spccial experience in electrical matters, but, till this branch , 
of engineering is developed on the constructional side and the manufactUl'e of 
electrical mallhinery takel!l in hand, tho managers of electrical undertakings 
m~t train thcir own men, making such use as they oan of the special facilities 
offered for instruction at tho engineering colleges and the Indian Institute of 
Science. 

Technoloe;ical Training. 

160. It will be necessary'in the immediate futUl'o for Government to 
consider the more general question of the PIlJ't to be played by the existing 
engineering colleges and the Universities, in providing for the increasing need 
in India for scientific, technioal, and tech.nological training. We feel convinced 
that, as the devclopmcnt of the conntry prQceeds, the numbcr of students will 
increase ancl that, in consequence, at no distant date it will be found desir
able to abolish tbe school departll)ents of these colleges and 'to make provision 
for the education of subordinates in separate institutions, which, not being of 
U nivcrsity rllnk, will be placed under the control of the Directors of Industries. 
It is urgently n~cessary to prcpare fo1' a higher technologioal training, which 
will proyide the means whereby the physical science students of the colleges 
affiliated io the Universities may learn to apply their knowledge to industrial 
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uses. The simplest way of meeting' this demand would be to expand the enain-
. I 0 corIng· co leges into technological institutes by the creation of llew depart-

. ments. At present they are chiefly occupied with the training of civil engin
eers. We have just recommended that they ~hould make provision for the 
higher technical instl'Uction of mechanical and electrical engineers, and we 
anticipate that industrial expansion will justify the starting of departmcnts 
of general technological chemistry, which, in each college and teaching Univer
sity, will specialise to the extent nccessary to meet at any rate the more 
prominent local needs. We regard it as certain that public opinion will 
(leltlanu that thesc colleges shall be connected with the local Universities anu' 
that the students shall be able to obtain University degrees. '1.'0 this we think 
no seriuus objection can be raised, provided that the terms of association leavc 
the colleges free to frame their own courses of study, reserving to the Senates of 
the Universities the right to prescribe which shall be selected as qualifying a 
student to enter for a.. University degree. 'rhe intCl~llal administration of the 
colleges should be controlled by a Board or Oouncil, the members of which 

.might be nominated by the Department of Industries, the University, and 
public bodies representing employers, This Oouncil should havc the privi
lege of delegating a certain number of its members to represent it on the 
.Senate. 

161. Up to this point our recommendations regarding industrial and Imperial engin
technical education are such as should be carried out by pl'ovincial Govern- eering colleges 
ments; but, wc think, it will be necessary ultimately, if not in the immediate foreshadowed. 

future, to. :grovide India with educational institutions of a more advanccd 
character, which no single province could support or fill with stndents, yet 
which each province will need to a.greater or less extent. For some time to 
come the demand for this higher training ca n best be met by the provision of 
scholarships to enable students to proceed abroad., but, as soon as our foregoing 
re901nmendations have had time to develope their full effect, it would be 
advisable to proceed further and establish imperial colleges of the very highest 
grade. 'rwo at least would be needed, staffed with specialists of high reputa-
tion who must be provided with adeqnate equipment for both teaching and 
re~earch work. One of these colleg!;)s should cover every branch of engineering, 
while the other should be devoted mainly to metallurgy and mineral tech-
nology, the developments of which are certain to be on a very extensive scale. 
Provincial colleges can only hope to. secure the services of good, all-round 
men who would be employed mainly in. teaching work; but, if the ideal of a 
self-sufficing India is to be completely carried out, specialisation must be 
provided for, and this can only be achieved in colleges with a large number of 
advanced students. We can hardly hope to serve any useful purpose by 
pursuing tliis idea furthel:. Details will depend upon the actual state of 
things at the time when it becomes necessary to mature a scheme. We, there-
fore,refrain from elaborating any proposals of this nature and content ourselves 
with suggesting that they shoulll always be kept in sight as the goal. 

162. Before leaving the question of higher training we desire to advert Scientific 
to onc important matter. We consider that India suffers from the gencral an~ t~chnical 

, . t' "1 t th t' t'ft d t h"c I societies. absence of orgal1lsa IOns simi ar 0 e grea sClCn 1 c an ec I1l a 
socicties which have in Hlany countries done so much to promote the profes-
sional education of their Younger members. We have aheady had occasion 
t'o ref0r to an instance of the work of the Ent:lisli Institution of Oivil Engin-
eers in this direction, and we think that it would be greatly to the advantage 
of Indian. engineers jf a represent<ltive society were ~tarted. Our views on the 
&ubject, which we regard as one essentially for private initi<ltion, are cxplainecl 



Proposed utilisa. 
tion of engineer. 
ing classes to 
supplement 
workshop traln
ing 

Technological 
courses: two 
years' practical 
course recom
mended. 

111 

in detail in Appendix R., and here we need only add that we in no sensa 
limit our suggestion to engineering. Whenever the number of specialists 
in any branch of science or professional activity is sufficient to enable them 
to form an association to px:omote its development in India, their action III 

this respect should bc supported in every reasonable way by the.State. 

. . 
The Victoria Jubilee Technical Institute, Bombay. 

163. Reference has already been made to the starting of the Victoria Jubilee 
'rechnical Institute' in Bombay. Dnring recent years it has developed a 
somewhat polytechnic character, and now provides courses of instruction in 
(1) meehanical engineering, (2) electrical engineering, (3) textile manufactures, 
(4) applied chemistry, aud (5) plumbing and sanitary engineering. Most of 
the witnesses who have come before us with experience as employers of its 
students have spoken well of them; but, so far as the training in mechanical 
engineering is concerned, ex-students are nearly all employed in subordinate 
capacities, a,ncl there is little probability that many of them will rise to 
high positions. The courses of instruction extend over four years, of which 
the last six months have to be spent on practical work. Enquiries made of the 
managers of workshops and factories in whieh these students received 'this part 
of their training did not convince us that the arrangements were of a 
satisfactory character. Moreover, the time allowed for practical training is too 
short. In view of the conclusions we have reached regarding the training of 
mechanical engineers, we cannot regard the work done in the Institute for this 
class of students as satisfactory. Instead, however, of abolishing these classes, 
it would be preferable for the Institute to associate itself more closely with the 
local engineering industries earried on in Bombay; and' it should not be difficult 
to frame a scheme whereby the Institute, in its nell' location at Matunga, will 
supplement the w?rkshop training of apprentices frol!l the railway and other 
workshops, thus performing locally the function of the technical classes 
which we have recommended in the case of the larger workshops. To 
a large extent, the popularity of the mechanical engineering classes is 
due to the law which prevails in certain provinces compelling owners· of 
steam plants to plaee their boilers in charge of certificated men. If the sug
gestion which we make elsewhere that this law should be abolished is carried 
into effect, there will be undoubtedly less demand for instruction of the 
kind necessary to pass the specified G overnmen t examination. On the other 
hand, we hope that the forthcoming expansion of mechanical engineering 
will more than replace the loss of this artificial demand for what can only 
be described as a very imperfect training. 

164. These remarks do not apply' to the technological courses which 
include (1) textile manufactures, (2) applied chemistry, and (3) plumbing and 
sanitary engineering. In these instances, we approve of the existing 
arrangements whereby the stuclent~ receive a preliminary training before 
embarking upon practical work. In this view we are largely influeneed by 
the fact that the classes are conducted throughout on lines as nearly resembling 
actual commercial practice as is possible in any teaching institution. , 

'1'he spinning mill or the weaving shed is not au appropriate place in 
which to give instruction in textile mechanism, and practicc iu the working 
of the machines can be more easily artanged in a specially. equipped shed, 
where a great variety of single units is available. Knowledge and ex· 
perience of this kind can be gained much more rapidly in the Institute 
thau under practical working conditions in a mill, and there is no doubt 
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that the young mall who aspires to become a textile manufacturel', can best 
begin by going' through one or both of the specialised courses of instruction 
pl'ovided by the Institute. Similarly, a preliminary knowledge of chemistry 
is ~ssential to anyone who intends to apply such knowledge to manufac
turmg processes, and the laboratory rather tlian the chemical works is tie 
place in which the training should begin. . 

In regard to plumbing and sanitary engineering, most of the pl'actical 
work consists of fitting up buildings in accordance with prepared plans, 
and before a young man can be sent out to do such work, he requires con
siderable skill in manipulating the materials employed, and some general 
knowledge of the sciences which bear upon sanitary engincering. It is also 
necessary thHt lIe should be able to prepare pInns and estimates, and, without 
doubt, a knowledge of these matttrs and. the requisite clegrpe of craftsmanship 
can be attained most readily in organised schools. 

165. We therefore consider that ill respect of thesc technological courses, 
no changes m'e neccssary; llut we think that the training in thc Institute 
should be followed by two years spent on practical work, bcfore t.he full 
diploma can be obtained. The students should be apprenticed on leaving the 
Institute, and they should. be given definite employment and paid a living 
wage. There will, no doubt, be difficulty at first in finding places for them. 
Employer~ of labour in tbi"s country have realised only to a limited 
extent that it is incumbent upon tbem to provide facilities' for training 
the rising generation. To convince them propaganda work will, at the 
outsct, be necessary. The~e are fortnnately many Government workshops to 
set an example, and it should not be difficult to induce the ownei's and 
managers of private undertakings to follow suit. 

Mining and Metallurgical Education. • ,. 

166. Mining education in India occupies, as we shall explain below, a Mining 

somewhat peculiar position, 'l'wo systems of teaching, applied to very similar ed~c~tion, .. 
material, are going on side by sLle, and: there is a large concentTation of mining eXlstmg posItion. 

employment on a single area-the principal coal field-while other fonns of 
mining are scattered over the whole of India, and differ widely in character. 
For th(1se reasons we have thought it necessary to discuss the subject in detail. 

By far the largest demand for mining engineers and trained subordinates 
comes from the coal fields situated in the provinces of Bengal and Bihar 
and Orissa. The forms of inining in other parts of India are often only 
mere quarrying or, where actual mining is practised, are either so highly 
specialised as)o necessitate a praotical . training which cannot be given. in 
India, or are only on a small scale. It IS clear, then, that for a long time 
to come, India must look for mining education to an institution or institu
tions based on the requirements of the Bengal coal fielcl. 

The pl'ovision at present made for mining education comprises-til (a)Sibpnr College 
courses at the Sibpur College, (2) evening classes .on the coal field. The Conrses. 
senior Sihpur course is one of two years, which follows a preliminary two years' 
training leading up to the examinat.io.n for .sub-overseers: Th~ .students 
arc trained in mi)le surveying, electrIcIty, colhery mechanICS, mmmg and 
chemistry, and are taken into camp on the coal field for six weeks !n the colfl 
weather. At the end of this course tlleyobtain a diploma, afterpa~sll1g an ex-
amination. Becently, however, the Government of India have approved of 
the reduction of the two years' mining course to a single year, conditio~ally 

.... 
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on the students who take up the course having previously passed the 
overseers' examination and spending at loast eight weeks in a oolliery during 
the college vacation. A preparatory course of one year is als'o being pro· 
vided. Under the previous conditions it was not easy for students from other 
pJ;Pvinces than Bengal to obtain admission, though it is only fair to add 

. tlmt very few attempted to do so. Accommodation was limitEXi, and the Local 
Government stipulated' that no qualified Bengali student should be excluded. 
The necessity for passing the suh-overseers' test before entry was also a diffi
culty in the case of students from certain provinces, where training of thi's 
class was given only to a very limited extent. These obstacles have now, 
it is claimed, to some extent been overcome, and there are at present (1918) 
five outside studcnt. taking the course. For some years past, the removal 
of Sibpur College has been under contemplation, and Government has been 
reluctant to incur increased expenditure on the existing institution. Accom
modation is thus still inadequate. 

The evening classes are held at five centres ou the' coal field under the 
contI'ol of a joint board, on which the mining interests and the GOvernments 
of Bengal and' of Bihar and Orissa are represented. The cost of these classes 
is met by the two Governments. _ -The results of the examinations held at Sibpur and in connection with the 
evening classes are shown below- • 

1912-13. 1913-14. 1914-15. 1915-]6. 1916-17 • 

.,,; .,,; .,,; "" 
.,,; 

w ~ '" '" " " .,,; .,,; " .,,; " 'i~ " .,,; 
" a1 a'l 
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Sibpur College 4 2 '4 2 3 3 3 3 5 5 

~vening classes 40 17 26 16 24 12. 26 17 27 26 

The average attendance at the evening classes in 1915-16 was 120, alld 
that of the vernacular evening classes was 264. 

Recent proposals 167. In 1913-14, a committee, which met under the presidency of Sir 
for improvement. D. Macpherson to advise on the question of mining education, recom

mended the opening of a school of mines at Dhanbaid and the improvement 
of the existing evening. classes on the -coal field; The school was to 
cost Rs. 5,56,000 initial, and Rs. 98,000 recurring, while the expendi
tUl'e required for improving the evening classes was estimated at Rs. 1,51,000 
initial and Rs. 71,000 recur~ing, towards which latter figure it was hoped 
that the mining industry would contribute. In 1914-15, a committee 
consisting of Messrs. Adams, Ohicr' Inspector of Mines in In~ia, Robetton, 
Professor of Mining at Sib pur, and Glen George, Mining ~ngin()er, after 
examining the system of mining education in England, submitted a reFort 
which was in . general agreement with the proposals of the Macpl\.erson 
Committee. 

Insufficiency of 168. Two main points arise ..for consideration in connection with the above 
eveniug classes proposals-(l) would nil improvement of the existing evening classes suffice, 
~s sole ?,eans of without a school of mines P (2) if a school of mines is conidered necessary, 
Instruction. h I Id't bit d? . were s IOU I e oca e . 

With regard to the first point we observe that thc· lads who attend the 
evening classes are in most cases deficient in general education, and this 
fact, coupled with the necessarily limited range of in struction given, render , 

• 
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these. classes unsuitable. for training first-class colliery managers. Out of 
the nIn~ men who obtaIned first· class certificates in 1916, six men came 
from SIb pur. It i~ true ~hat .i~ England the larger proportioll of colliCl'y 
managers have obtamed theu mmIng education at evening or other similar 
classes; and of the comparatively small number of students who are found 
at the various schools of mines, most seek employment either in metalliferous 
mi~e~, ~r as consultants, Government inspectors, and geologists. But the 
posltlOn III England has changed; the examination for the manager's certificate 
has ?een made more severe, and mining schools of a different type are springing 
up, III one case financed and controlled by the mining interests themselves' 
this type is therefore likely to take a large share in producing colliery managers: 
We think it necessary that, although the evening classes require improvement, 
some form of mining school should be provided for holders of fil'st-class certifi
cates, i,e" certificates entitling a man to hold charge of a colliery raising over 
1,800 tons a month. 

169. We now come to. the question of the location of the school of mines, Location 01 the 
and we may consider whether a self-contained mining school on the coal field prop?sed school 
itself is preferable, or whether teaching mi~t not be provided ill a department 01 mmes, 
of an existing engineering college, such as Sibpur. The latter selleme would be 
cheaper; it would bring the students into contact with lads studying for other 
branches of engineering, which is advantageous; and a well·known institution 
like Sibpur would possess better and more established traditions than any new 
institution. Finally, as we have aheady pointed out, Sibpu~ already produces 
most of the successful candidates for first· class certi'ficates. 

On the other hand, there are disadvantages attaching to the Sibpm 
institution, Visits to coal mines from time to time during the course to explain 
points of practice can be completed from Dbanbaid within a few hours; from 
Sihpur they take not less than 36 hours. The staff of an institution on the coal 
field is in close toucb, not only with the latest developments of the industry, 
but with employers and managers, a great advantage to the students both while 
under training and afterwards when seeking for employment. A sub· com· 
mittee appointed in 1916 to consider the future of the Sibpur mining class, 
reported that it would be very hard for teacbers at Bibpm to secure practical 
training for students in collieries, while the staff at a school in the coal field 
could do this with comparative ease. To keep the school in close association with 
the indust.ry is also a matter of importance, Finally, the staff of a school on 
the coal fields can maintain intimate relations with those of its students who are 
taking the practical portion of their course at one or other of the mines. 

. . 
170. So far; therefore, as the choice lies between Sibpur and Dhanhaid, we 

prefer the idea of a self· contained mining school aD tbe coal field; but are 
prepared to agree that, instead of the course of three years at the school and 
twelve months' preliminary practical work pl'oposed by the Macpherson Com
mittee, students may take their practical course at the end of their first year. 
We consider it essential that students should pass a reasonable period in 
underground work. 

We are conscious of the heavy cost which such an institution is likely to 
entail relatively to the number of the students, at any rate for the first few 

. years of its existence, 'l'he Macpherson Committee did not anticipate a larger 
number of students. at first than 48, an cstimate which might, however, now 
be increased. But we consider that the necessity of training mine managers in 
India and of making the country so far independent of imported experts, is 
strong enough to warrant the exvenditure. TIle nUmber qf st\ldents attending 

. - 1& 
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the COucse atSibpur is inoreasing ; and if tbe proposed school is open to the 
whole of India, this should bring in still more candidates. The argument for an 
inter-provincial institution lies, not in the desire shown hy the different provinces 
of India to train their own men to manage their own mines, but in the absolute 
necessity of extending the area of recruitment for the mining profession as 
widely as possible, in order to supply this urgent need by the most suitable men 
from every part of the country. The main advantage would, it is true, be reaped 
by the coal fields of Bengal and Bihar and Orissa, and candidates from these 
provinces would retain the undoubted advantages which proximity to the school 
of mines must always give. But t.here should be no preference shown tolocal 
candidates and admission to the school of mines should depend on suitability 
alone. 

171. There is, however, a possible third course, besides a school of mines at 
Dhanbaid, or a mining class at Sib pur. Various proposals have come to our 
notice for research and training in metallurgy and other allied forms of techno
logy, proposals which we have diseussed more fully in Chapter IX. An 
institution at Sakchi teaching . ..J!tc above subjects would naturally also 
include certain· forms of mechanical engineering, in view of the unrivalled 
opportunities which would be provided by the group of works springing up near 
that centre. Many of the science subjects which will have to be tau'ght. as a 
foundation in such an institution will be common both to mining and metal
lurgy ; the~e will include geology and mineralogy, physics, chemistry, 
mathematics, and mecbanics; aud among practical subjects, mechanical and 
electrical engineering. A cC!.nsiderable.i:1ving in cost could be effected, and a 
more efficient staff and equipment provided, by combining in"the same institu
tion the higher forms of training for mining and metallurgy. We recognise, 
however, that a school of mines and metallurgy at Sakchi, though preferable 
to classes at an unrelated centre like Sibpur, would be in less intimate touch 
with the coal-miniug industry than a school at Dhanbaid, and, in view of the 
great desirability of keeping the mining industry in the closest possible 
relations with mining education, we support the proposal to establish a school 
of mines at Dhanbaid. Until this' is done, the Sib pur classes should be 
maintained and teaching steadily improved on lines that would permit of the 
transfer of the classes to Dhanbaid. The Sakchi institution would naturally 
specialise in metallurgy and related forms of applied chemistry which would 
constitute a group sufficiently wide in range for a high-grade institution. 

The proposed 172. The Government of Bihar and Orissa have consulted us about a 
Sakchi schoo~ proposal to start a technioal 8ChMl at Sakohi for the· metallurgical industries 
for metallurgIcal h' h l'k ltd I . th t . hb h d . , t· traming. w 10 are 1 e y 0 eve ope In a nelg· our 00 In assoCla IOn with the 

works of the Tata Iron and Steel Oompany. We are much impressed by the 
possibilities of this centre, and the great opportunities which it will offer for 
employment to men possessing a technical training. We consider that there 
will be ample scope for a school of the type proposed, both before and after the 
starting of still higher institutions for specialistJraining and for research; and 
we have conveyed to the Bihar and Orissa Government our general approval of 
their scheme. 

Navigation and 
marine 
engineering. 

Miscellaneous Educational Froposals. 

173. We have elsewhere in our report indicated ship-building as a potent
ial Indian industry of the future, though one that perhaps will not materialise 
for some time uuless the neoessary plates, sectionsl and ene-ines are imported 



••• 

116 

from abroad. Be this as it may, there is no reason wby India shouid n~t be 
_re_a,dy to man ~er Own ships when they are built. She has already for many 
~ea:~ ~ast provlded excellent crews for the ships of other nations; and, given 
~aOll!tles fQr ~ducatiou in nautical subjects antI marine engineering, she should 
III cours~ of tIme be able to supplement these crews, at any rate in the coasting 
trade, wlth capable officers and engineers. The supply of such men from 
Br't . t b l. ~I~ mus e very short for many years to come, if not always in future, and 
~aClhtles for recruitment in India would do much to render her self-supporting 
III case of another great war. There have been frequent demands, especially on 
the Bombay side, for training of this nature for young Indians, but we have 
been unable to obtain any authoritative or helpful information as to the lines 
on which the subject could be taken up, and are, therefore, unable to dilate upon 
it. It requires expert knowledge of a particular -kind, and could only be satis
factorily handled by a committee specially appointed for the purpose, as it 
would necessitate the establishment of at least one school of navigation in tbe 
countl'Y and the provision of one or morc training ships, 

tit..,., 

174. During the course of our tours, the necessity for special schools and Commercial 
colleges of commerce was frequently brought to our notice by Indian witnesses, education. 
who were in many cases men with considerable practical experience. On the 
other hand, some European witnesses expresscd grave doubts as to the utility 
of such institutions and insisted that only in an office could the training be 
giv(ln that would turn out a nseful business man. This divergence of opinion 
is, we conceive, largely due to the different .tandpoints from whioh these two 
classes regard the question. We are inclined to think that the European evid-
ence which we have received is not based upon a sufficiently wide examination 
of the circumstances in which trado and commerce are carried on by Indians, 
and a full acquaintance with the educational system which has grown up in 
the country. 

It is obviously beneficial to any Indian about to engage in commerce, who 
desires to rise above the rank of a clerk, that his education should be specifically 
adapted to his career, and should al.o be carried to the University stage; The 
greatest benefit from a high commercial training is' likely to be received at 
present by sons or relations of commercial men who intend to enter the family 
business; this type was well r.epresented in the Sydenham College of Commerce 
of Bombay. The school of commerce should provide teaching in shorthand, 
type-writing, thc methods of book-keeping and precis writing and, above all, in 
modern English. These subjects may be regarded as essential for tho routine 
working of an office, but to them should be Hdded instruction in the mechanism 

- of banking, excbange, and foreign trade, together with such subjects as 
commercial geography and a detailed study of the economic resources of India, 
There are already in India a number 01 schools of this type, some of which are 
efficiently managed; but the majority do little more than teach shorthand and 
type-writing, and make an attempt to impart a knowledge of book"keeping 
that is of little or no practical value. Most of these schools take the form 
of evening classes and are frequented by young clerks. 

$ 

'175. Higher commercial education is still in its infancy i~ India, and the 
only institution of University rank that has so far been started IS the Sydenha~ 
College of Commerce in Bombay, which. prepares undergraduates of the Ulll
vtlrsity tor th(J examinations leading. to t~18 degree 0 E B~chelo: of Commerce, 
instituted by the Bombay Universlty lU 1912. SuffiClent tlme has not !et 
elapsed to enable a definite opinion to be expressed as to the extent to whICh 
the aims of the founders aro likely to be realised; but so far, the students who 
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have passed out have been well received by the Bombay mercantilecommulllty, 
and have obtained employment on much better terms than their contemporaries 
who have taken the ordinary Arts course. The college is popular and it is 
likely to continue so, until the supply of commercial graduates is in excess of 
the demand. This cannot happen so long as the Sydenham College remains 
the sale commercial eduoational institution of U ni versity rank; but there is a 
strongly expressed desire for similar colleges in other parts of India, and we 
think that the other Indian Universities might well consider the possib~lity of 
satisfying this demand. Industry and commerce are bound to go on expanding 
rapidly, aud they will be glad to pay a higher price for more efficient employes. 
The practice of more up-to-date methods of business and account-keeping is 
certain to spread into the mofnssil, as familiarity with modern trade and indus
try increases. An alternatiV6 University course, in any case, has the advantage 
of widening the educational basis, and, provided the University commercial 
courses supply as good a training to the mental faculties as do the present Arts 
courses, they deserve encouragement on their own merits, as part of the general 
educational scheme of the country. The relations betw~en the govermng 
bodies of colleges of commerce and Universities should be exactly similar to 
those which we have suggested for technological institutions, as outlined in 
paragraph 160. We attach great importance to the co-operation of business men 
in the control and this, we'think, can be secured in the way there indicated. 

176. The provision of teachers for the various grades of education described 
in this chapter is not a question that needs discussion at any great length. 
For'instruction in the higher branches of engineei'ing and technology, we must 
look to the University colleges ana-technological institutes to provide teachers. 
'I.'hey will be tmined under th.e influence of men of high attainments engaged 
in original work, who will present their subjects in a way that will evoke a real 
an4 abiding interest among the students .. and ensure that men who pass through 
their classes are thoroughly imbued with a clear knowledge of their subject and 
of right methods in dealing with it. Some of these will be fitted for teaching 
work by a natural capacity for the clear exposition of ideas.' It must be 
remembered that research aud what may be termed ' workshop practice' are 
themselves the best possible training for those faculties which a teacher largely 
uses, and that in consequence, in the case of subjects outside the line of general 
ed ucation, special training schools or colleges are unnecessary and even likely 
to be a disadvantage. '1'here is not the least probability that' educational 
appointments will fail to attract men -who have been trained for technological 
or industrial work. Compared with factory life, the work of a teacher in a 
school or college offers inducements to a very large numb~r of llersons who 
prefer a certain amount of ease and freedom from worry to tl{e strenuous exist
ence, which is essential to success in manufacturing concerns. Appointments 
as teachers will naturally be sought after by men who feel that they have some 
special aptitude for such work, and provided suitable1lelections are made, actual 
experience in teaching will ultimately produce the high type of men required. 

It is only when we come ,to industrial education, whether in organised 
workshops or in schools for cottage workers, that difficulties are likely to arise. 
'rhe artisans from whom the teachers of craftsmanship will be drawn, have 
hitherto as a class been lacking in general education and have learned their 
craft on purely empirical lines. We have, however, provided an adequate 
remedy in the superiqr inspection staff and in the trained managers and super
visors who would be placed at the heads of these institutions. The latter should 
be specially recruited at first, though in the case of schools for iron work and 
~rpentry they may snbsequently be obtained from the ~tlldents who have 
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pass~d through the propose~ classes. in mechanical engineering and have 
obtamed some degree'of practIcal experwnce afterwards. It would be the busi
ness of these men to train their own staff, and experience has sbown that in a 
few instances at least they have been able to do it. Skill in craftsmanship is 
acquired by example and by practice rather than by precept, and those who 
are responsible for the training of artisans will see that the methods employed 
are correot, that the appliances in use are suitable, and that the instructors 
possess the necessary skill to enable them to show their pupils how work should 
be done. 

The Control of Technical and Industrial Education. 

177 .. Although we have proposed to place the control' of technical and Arguments for 
industrial education under the Departments of Industries, we are aware that, control by 

• IJ· d t th f 1 f d . '... Department 01 es~e~la ! m regal' 0 .e. or~er c ass 0 e~catlOn, there IS. a.strong .body of Education. 
opmlOn III favour of retallllllg It under the Dlreotor of PublIc InstructlOD 

This opinion appears to be based on the following grounds; firstly, 
that the Department of Education cannot be dissociated !rom thcse forms of 
teaching without loss, on account of the importance of method, with which that 
department is naturally more familiar than any other; secondly, that any 
form of teaching which is removed from the Department of Education may lose 
prestige in the popular mind; thirdly, that all_ technical and industrial training 
must include some degree vf-general education, with which the Depadment of 
Education is organised to deal. 

178. In meeting these arguments, it must be bOl"ne in mind tbat, in the first Arguments for 
place, education designed to produce men wlro will' readily find industrial control by 
employment must in any case be very largely controlled by an agency which, ~edPart~ent of 

.. .. . h n us rles. 
by its training and constant assoClatlOn, IS III touch WIth t e industl'ies that . . 
will furnish that employment. Both in devising educational schemes and in 
ensuring by inspection thai they are actually followed in working, this class of 
agency must have a predominant part. It is not enough to appoint a man 
with an industrial training as an inspector of industrial schools; he must 
throughout be kept in touch with industries and industrialists, or the training 
gi"en will soon degenerate. Speaking generally, the different forms of techni-
cal and industrial education have as their object either the training of a man 
who will ultimately direct industrial operations or the production of a workman 
skilled in some form of handicraft. Of the success of the _teaching, the private 
industrial employer must remain the ultimate judge. The DellartmeIlt of 
Industries· is the only Government organisation cap'able of entering into his 
point of view, and the only one' with which he can readily associate himself. 
It is the only agency of any kind that can correlate the training to the require-
ments as ascertaiJ;)\l<l by it. Almost every educationalist of standing who 
appeared before us was in general agreement with these views. 

OUI" conclusions are strengthened by a cOI\sideration of the nature of the 
various forms of technical and industrial education, the neeessity of which has 

. been indicated in our report. In the case of industrial schools, where 
craftsmanship is the all-essential feature of the training, the small amount of 
elementary general education that is required can easily be supervised by any 
person of ordinary intelligence, whilst the teaching of craftsmanship must be 
provided and controlled by an agency which knows from practical experience 
the type of employe required by an industry, and can judge_ if the requirements 
ha ve been fulfilled. This the Education Department- is not likely to be abl~ ~o 
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do, judging by the results of its past efforts in this direction. In the case of 
artisans who are trained in shops, the same arguments apply; and it will bc 
easier for a Department of Industries to maintain the necessary relations with 
railway or private shop managements. The superior training for foremen! 
which will be given under somewhat similar conditions but to better educated 
perHOns, and will involve a greater amount of theoretical teaching, seems to fall 
into the same eategory ; the only question is whether the theoretical teaching 
requires any degree of control by experts in the methods of imparting teaching 
generally. The danger of allowing the theoretical to outweigh the practical 
aspect of the training mm,t be remembered. It must also not be forgotten . 
that the experience of industrial and technical training in other countries has 
evolved its own theories, traditions and expert teachers, of which the Depart
ment of Industries can make a more understanding use than the Department 
of Education. The control of the foregoing forms of educatioll should, 
therefore, rest with the Department of Industries; but the advice and co-opera
tion of the Department of Education should be obtained in respect of gcneral 
educational subjects, both in framing the courses of instruction and in deciding 
on the methods of teaching and inspection. 

~ 

It is only where some form of higlier theoretical instructi1}n is needed, 
such as that proposed by us for engineers and specialised technologists, that 
any question arises of the participation of the Department of Education in the 
oontrol. Part of the education of engineers and the entire training of men for 
posts of specialised technologists should, we have suggested, be given in 
institutions of collegiate rank. Their expenditure should be administered and 
their teaching controlled by joint boards, on which thfl Department of 
Industries, the local University and employers should he represented. We have 
already explained the relations .hich should exist between the Universities and 
these colleges. 

Necessity lor 179. We desire here to draw attention to the great diVersity of practice 
imperial visiting which has hitherto prevailed in the methods of imparting industrial and 
officers. technical education of all kinds in different parts of India, a diversity which 

has unfortunately permitted the existence of' much inefficient or misdirected 
teaching. We think it necessary, for some time at any rate, to arrange for the 
provision of a system of regular visits by specialist officers of the Imperial 
Department of Industries. There is at present in the various provinces no 
generally accepted tradition of ,correct methods in these forms of teaching, 
aoo we think that Local Governments and Departments of Industries would 
be greatly assisted in their efforts to create one, by occasionaL- visits from 
imperial officers, whose functions would be merely advisory, and would 
be confined to placing theil' notes and observations before the Lecal Govern
ments for consideration. Tho specialist visitors would form a convenient 
channel for transmission to one province of useful experience acquired by 
another, ami this would enable Local Governments, while retaining complete 
control of their own industrial and technical education, to profit by the 
knowledge g:tined elsewhere. . 



120 

CHAPTER XI. 

COMMERCIAL AND INDUSTRIAL INTELLIGENCE. 

-- 180. In dealing with this question, we have had the advantage of perusing Objects of a 
two re~ent despatcbes ?f t?e Government of India to the Secretary of State, Co~ercial 
proposmg the re-orgallJSatIOn of the Commeroial Intelligence Department and Intelligence De
the appointment, which has since been made, of all Indian Trade Commissioner partment. 
in London. These despatches hi\ve amply demonstrated the importance to 
Government of full and frequent information regarding commercial develop-
ments and requirements, and of the maintenance of close touch with such Ol'O'a-
nisations as Chambers of Commerce and Trades Associations. We have also had 
complaints from many o~ the witnesses whom we have examined that there 
exists no clearly defined channel through which information on commercial 
matters in the possession of Government can be communicated, wheth61' 
publicly or to individua~ applicants. There is, moreover, a general feeling tbat 
the collection, careful analysis and judicious distribution of commercial and 
industrial intelligence is a necessary feature of Government policy both in war 
an-d peace. The question has not hitherto been so treated as to afford 
Government a sufficient basis for the encouragement of industries in India 
or for political and diplomatic action abroad. With this end in view, we 
suggest a scheme whereby commercial and industrial intelligence may be 
organised on lines that will assist this country to become better equipped 
for the industrial struggle. 

181. In designing this organisation, we have had before us these two main Necessity lor 
points; first, the importance of having the information collected and the statis- collection of 
. d " db' ' . statistics bY an 

tIcs analysed an expresse for pu hc consumptIOn by experts who have concrete expert agency. 
ideas as to the use which can be made of them by practical industrialists and . 
commercial men; second, the necessity of adopting a system which will enable 
these statistics to -be issued in a form that will make them readily accessible to 
the commercial public., With regard to the fhst point, we consider it to be of 
prime importance to insist that, where a specialist department concerned with 
industries exists, it should handle the statistics and information relating to 
those industries. Unless this be done, irrelevan t data will be collected, 
essential facts will be overlooked, and inaccuracies will follow from inexpert 
interpretation of trade terms. Severnl instances have been brought to our 
notice in which statistics regarding articles of unlike denomination were 
added together to make totals, and others in which failure to recognise the 
meaning of trade terms resulted in the compilation of figures which were 
either useless or misleading. Constant assooiation with the general economic 
position of his industry is the only means that wil~ render the industrial 
specialist a safe adviser to Government on commerCIal matters and enable 
him to direct his researches with a view to anticipating possible dangers. We 
consider it advisable to emphasise the commonplace that commercial statistics 
and intelligence are in tended to serve as the basis of an active policy, and not 
merely as a means for explaining changes years after they have occurred. 
if handled by the expert, such figures will serve as a timely ,:ar~ing .agai~st 
attempts of aggressive nations to capture our trade, or to determme Its drrectIOn 
in their own interests. To show the value of having statistics collated 
IHld analysed by appropriate specialists, we may cite the 'Railway Adminis-
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tration Report and the Quinquennial Review of Mineral Production as 
instances bearing differently on quesrions of administration and policy. 

The information which we include under the head of commercial and 
industrial intelligence will consist of the following :-

(1) statistics .and otber information regarding the movement of internal 
and overseas trade; 

(2) statistics and other information regarding the production and 
working of Indian industries; 

(3) information regarding trade usages in India and abroad, and the 
tariff and industrial policy of foreign nations. 

182. Our proposals relating to the provincial Departments of Industries 
contemplate that their Directors should qualify themselves as advisers to· their 
Governments in matters relating to trade and commerce, and we have 
proposecl that it should be one of their definite duties to supply advice and infor
mation to the public in regard to existing or new industries. Both for this 
reason, and in view of the considerations adduced in Ohapter XII, it is obvious 
that they will have to maintain intimate relations wi th the manufacturers as 
well as with the merchants of their provinces, and to study and-interpI'et all the 
statistical information which is of use in the conduct or administration of com
merce. The staff of each provincial Director should include experts to deal 
with special problems, and, as there will be representatives of the department 
in every part of the province, it will be possible to maintain current and 
continuous records of what is going on in it. . 

Control of De- 183. The informatioll comprised under the head of commercial and indus-
partment .of trin.l intelligence obviously includes matters of interest to Government both on 

Icodmmtriale~Clalnl :nll~- the commercial and industrial sides, as well as to lJrivate traders and 
nus el . "f h .. b d gence. industriahsts,. rom w om enqull'les may e expeote on a wide variety of 

subjects, including ·requests for information on technical matters. If our 
principle be accepted that the statistics and intelligence relating to industries 
and commerce ean be handled effectively only by the specialists who conduct 
the various forms of research and practical work intended to extend and 
develope Indian industries, it naturally follows that the figures for production 
as well as those for trade should be collected and analysed by the same 
organisation. On the whole, therefore, them is a distinct balance of advantage 
in f:rvonr of placing the whole of this work under the general control of the 
Department of Industries and in the hands of a single officer, whom we 
wonld designate the Director of Oommercial and Industrial Intelligence. 
In consequence of their imperfect knowledge of the working of Government, 
firms and individuals who are anxious to obtain information with regard to 
trade movements, sources of production, suitable raw materials and technical 
processes, will· often come to this offic.er in the first instanoe for information. ' 
It is, however, extremely important to keep in mind the harm that may be 
done, should any single officer give information on subjects in which he 
is not a technical or commercial expert. Thus an important function of the 
Director of Oommercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Government from 
which these can be obtained at first hand. 'l'he Director should be a 
member of the Imperial Industrial Service which we propose in Ohapter 
XXII, and his headquarters should be at Oalcutta . 

Special Officers 
for Calcutta and 
Bombay. 

. 184. We consider that special commercial intelligence officers will he 
required for Oalcutta and Bombay. These two large cities contain trading 
intere~ts which invol ve such .extcnsivc relations with other provinces-and foreign 

. countries as to render nccessary, at any rate for some time to come, the appoint-
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mont of special officers working under the provincial Directol'S of Industries 
but communicating direct, when nece~sary, with the Director of Commercial aJ1{l 
Industrial Intelligence. In other provinces the Director of Industries will not 
have such highly organised centres of trade to deal with and should be able, we 
think, to keep himself fully in touch with local developments. 

185. The bulk of the information with which the Director of Commercial Method in which 
and Industrial Intelligence would deal, would be obtained by him as a routine ~tatistics.and 
matter from thepl'ovincial departments, including the special provincial officers mhforlmdabbodn alt 
f . I' tIl' h S ou e e 

01' commerCIa lD e Igence w om we have proposed for Calcutta and Bombay. with by imperial 
The remaining sources of statistical information would be the Customs Depart- agency. 
ment, the Rail ways, and other agencies which collect these figures at present. 
They should be published without comment in the first instance hy thc Director 
of Statistics when compilationop an imperial ba-sis is required; in qther cases 
by provincial Directors of Industries or by the other collecting agencies. These 
last will be advised by the expert authorities, imperial or provincial, as to the 
form in which the information should be tabulated, The advice of local commit-
tees of business men will be of assistance in this respect. The statistics should, 
where necessary, be interpreted and commented on by expert departments, 
where these exist, or, in their absence, by the DireGtor of Commercial and 

. Industrial Intelligence or by-provincial Directors of Industries. It will be 
clear from wnat we have 'said above that the. Director of Statistics should be a 
compiling officer only; and that he should not comment on statistics with 
which his relations are merely arithmetical. 

186. Information regarding production and employment has been in the Statistics 01 pro
past exceedingly defective. In'the case of production, official figures have been duction and 
confined alniost entirely to the main industries, whose representative associations employment. 
make it lheir business to collect them. This is a praclice that should receive 
every encouragement, and Government should co-operate with such associa-
tions, helping them in the, collection of their figures, where help is necessary, 
and obtaining their advice regarding the figures of interest to the trade 
which Government cOllects itself. Where no suitable associations exist, 
the collection of statistics of production should be taken up by Government 
through provincial Departments of Industries, to the Oldent that may be con-
sic!'ered practicable and useful in each case. We recogni!\e the difficulties 
that exist, and the necessity of leaving details to be worked ollt by the industrial 
organisation of the future.' • 

Statistics regarding employment, including occupation and wages,' have 
bitherto been of little use, partly because labour was not willing to move freely, 
partly because the figures were out of date when published and were often in
judiciously selccted. In the case of unorganisedindustries, the definitions of the 
various classes of labour were not sufficiently preeise, with the result that wages 
appeared to range between very wide limits. In future, the increasing 
demand for labour and its increasing fluidity will make information of this 
class of much great!)r importance to employers. It need not always be statisti
cal in form, so long as it is reliable and up to date. A report that a certain 
crass of labour is seeking employment in a particular district, if promptly 
issued, is of much more use than a statemep.t of the wages it drew last yea·r. 
The information which local Departments of Industries should be in a position 
to supply ought to be of more value to employers than that available hitherto. 

iS7 .. The effect of these proposals on the way in which information, General sum
especially of a statistical nature, so far as it i~ of interest in connection "'ith mary 01 propo
industries, should be collected, compiled, published and commllnted OD, is sals. 

exhibited in f.he accompanying table. 
16 
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188. Commercial men have emphasised to us the importance of the prompt Crop forecasit. 
issue of accurate crop forecasts. It would appear that these are not at present 
altogether satisfactory, especially those relating to the jute crop, which presents 
peculiar difficlllties, chiefly owing to the fact that the bulk of the crop is grown in 
areas under the Permanent Settlement where no village records are maintained. 
The preparation of forecasts is a highly technical business which ought 
to be entrusted, as soon as possible, to the officers of the Agricultural Depart-
ment, and their value must largely depend upon the amount of time which 
Directors of Agriculture and their staffi can devote to the subject. As we have 
had occasion to remark elsewhere, this service is very much undermanned, 
aJH1 the accuracy ·of these reLUl"nS may be expected to improve with the develop-
ment of the department. We do not approve of the present practice whereby 
the Director of Statistics, as compiling officer, has to undertake tbe responsi.bility 
of amending the forecasts of provincial officers. Such a duty, we consider; 
would be more appropriately performed by some responsible officer with 
general experience of Indian agricultural conditions. 

189. We think that in order to complete the organisation necessary tOl'helndian'i'rade 
provide the people of India with information in regard to industrial and com- Commissioner in 
mercial matters, the recent appointment in London of an officer of the London. 
Indian Government as rrrade Commissioner was a very necessary step. He will 
represent Indian trade interests, and his principal function will be to stimulate 
the development of the Indian export trade, by directing attention to fresh 
markets and by promoting the establishment of new commercial relations likely 
to be beneficial to India. He should also assist the imperial and 
provincial Departments of Industries by answering definite enq uiries. 

. An experienced officer, who exercised the functions of Indian Trade 
Commissioner in London for a few months during the winter of 1914-15, 

*ullder by no means favourable conditiolls, stated before us that the appointment 
was greatly appreciated, that produce brokers in Lonnon and manufacturers 
in the country freely applied to him for information and advice, and 
that these references led in many cases to actual. business. There cannot, 
therefore, be any doubt that, if this appointment form part, us we contemplate 
that it should, of an organised scheme for the promotioll of im\ustries and 
commerce in India, it will prove to be one of growing import,ance. The office 
of the Indian Trade Commissioner should be in the City of London, so as to be 
as close as possible to the business houses with which he will chiefly have to 
deal. Manufacturillg and commercial firms in India usually find it necessary 
to have LOlldon correspondents, and there is no doubt that Directors of 
Industries will find their work greatly facilitat~d by the presence of an officer 
in Lo~don to whom they can refer wht'/never necessary. Hitherto such en-' 
quiries have had to be ad-dressed either to the Commercial Intelligence Branch 
of ihe Board of Trade or to the Imperial Institute, and although assistance 
may have been obtained in this way, the field of usefulness is limited, if only by 
the fact that neither of theRe bodies can command the services of men with 
up·to-date experience of Indian trade and commerce. 

The appointment of Indian Trade Commissioner, like that of the 
·Director of Commercial and Industrial Intelligence in India, should be 
included in the cadre of the Imperial Industrial Service, and it. should 
ordinarily be held by an officer of that service deputed to England. for 
the purpose. The experience gained "by all officer holding this post should 
greatly !l~hance his value when he ,returns to India. The fenure of the 
appointment should usually be for a period of ftveyears, and, though at 
Mst it maybe held by an officer of the status of provincial Director, 
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we l'ecog'nise tuai it is likely to increase greatly in importance. 'rhe 
1'rade Commiss:oner should IJe assisted by members of the Agricultural, Forest 
and Geological Survey Departments, in order to supply first· hand information 
regarding the chief raw products available in India. These officers should be 
temporarily ,seconded from their own services for com parati vely short periods, 
so that the knowledge of Indian conditions in the ~~rade Oommissioner's 
office may be always abreast of the times. It is essential that they should have 
sufficient experience and status to enable them to g'ive reliable opinions on 
questions of fact, and that they should be suffioiJmtly junior to turn their expel'· 
ience to useful account on their return to-India; the appointment of officers 
of about ten years', service should meet these conditions. • 

We are of opinion that the Trade Oommissioner should devote special 
attention to the needs of small Indian exporters 'and capitalists, who desire infor
mation regarding openings for foreign trade, and assistance in obtaining plaut 
for their enterprises. We regard the appoi(ltment of an Indian assistant to 
the 'frade Oommissioner, which was made last year, as a useful step in this 
direction. 

190. The desirability of establishing Indian trade agencies in other 
countries, slleh as East Africa and Mesopotamia, with which there is likely to 
be considerable business after tlie ,var, should also be examined. 

The Indian Trade 191. In addition to the supply of specific information to individual appli
Journal. cants, both the imperial and provincial Departments of Industries will be able to 

furnish the public with much useful information as the result of theil' enquiries 
and experiments. Hitherto, this has been attempted either through the agency 
of the Indian Trade Journal, by means of bulletins puhlished locally or by reports 
submitted to Government which have been made availabl'l for sllbsequent pu.b
lication by the press. This practice should be adopted more extensi vely in future, 
and to this end care mmt be taken to keep in close touch with the press· 
and to eiLsure its co~operation, which will, we feel certain, be readily forth
coming. Somo witnesses, but not many, expressed their approval of the 
Indian Trade Journal. Others described it as mere" scissors and· paste." Our 
own ,consideration of the case leads us to the opinion that it should be disconti
nued, and that all official information should be issued by the Director of Com
mercial and Industrial Intelligence in the form of bulletins based on informa
tion derived from the ii:nper~al and provincial departments. In the case of 
some technictll departments, the outturn of literature may be sufficient to justify 
the maintenance of independent special series. Bulletins should be print~d in 
a form convenient for record, and each should deal with only. one subject. 
They might then be issued periodically in packets to those bodies and indivi
duals entitled to receive them, the list of which should be regularly revised and 
brought up to date. ,To the general public, they should he available at a, 
Ulodera!e charge, cither singly, in groups, or in complete sets. 

The question of the publication of any of these bulletins in the verna
cular and of the selection of the vernacular itself is for L:>cal Governments tn 
decide . 

• 

• 



CHAPTER XII. 

GOVERNMENT PURCHASE OF STORES. 

. .192. Witnesses qualified to discuss the subject were, almost without excep· Failure of exist
tlOn, strongly of opinion that Government could do much to assist the ing rules to 
development of industries in India by the adoption of a more liberal policy in secure local 
regard to the purchase by public departments of such articles as are, or can be, Pdurchaste tat t . . aequa e ex en . 
manufactured III the country. It is true that the rules regulating these 
purchases have been amended from time to tilne, mainly in the above direction, 
and it \Va~ not so much the prescriptions themselves which were the subject of 
complaint, as the way in which they have been administered. 

But from the enquiri~s that we have made, and from information privately 
received, we have come to the conclusion that the manufacturing capacity of 
the country has been far from sufficiently utilised by Government departments 
in the past, and we believe that the somewhat radical changes which we now 
propose will considerably stimulate industrial progress. 

Those of our members who had the opportunity, when working with 
the Indian Munitions Board, of scrutinising the indents on the Stores 
Department of the India Office, found numerous instances in which articles 
were ordered from England, which could have been supplied by Indian manu· 
facturers equally well hoth in respect of pdce an'd quality, if the latter could 
have relied on a·n established Government practice of local purchase. It was 
also obs~rved that there was a totally unnecessary diversity in orders for the 
same class of articles, which could easily be avoided by the adoption of 
standard patterns or types, only to be deviated from when there are express 
reasons for doing so. This would' reduce the 'number of individual heads, and 
would, in many cases, render it profitable to put down in India whatever special 
plant might be necessary. 

The representatives of manufacturing firms in- Great Britain who have 
established branches in India claim that, with their loeal knowledge, they could 
in mal1-Y instances sup-ply the requirements of Government much more expe
ditiously and muro cheaply, if supplies were ob ;ained direct from them rather 
than through the Stores Department of the India Office. 

No specific evidence has been 'forthcoming as to the extent to which 
Indian manufacturers are handicapped in meeting the demands of Government 
departments, by reason of the unfavourable position in which they are usually 
placed! whon competing with tenders received by the India.Office Stores Depart
ment in London. But of tbe actual fact there is no doubt. The Director
General of Stores is allowed considerable latitude in regard to the time he takes 
to fw:nish supplies. He is t4us able to combine indents received from all 
parts of India and to purchase in bulk, whilst the Indian manufacturer is 
usually called upon unexpectedly to supply small quantities at comparatively 
short notice. 

193. The local purchase of stores entails upon the officer making it the Lack of local 
responsibility of ascertaihiIlg by inspection that the goods supplied are of the inspecting 
requisite quality, while by sending the indents to the India Office Stores agency. 
Department, he is relieved of any trouble on this account. Frequently he 
knows little or nothing about the manufacture of the articles which he has to 
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purchase; he has scanty means of ascertaining their market value; and he is
unable easily to obtain expert and disinterested advice ou such matters. With 
the exception of the Railway Board and the Ordnance Department, no depart- -
ment of Government, it is believed, was provided before the war with an 
'efficient organisation for the inspecFon of local purchases, still less of local 
manufactures; and without such an organisation it is obvious that Govern
ment officers could not safely enter into large local contracts. 

194. It appears to us that, in the interests of Indian. industries. a radical 
change should be made in the methods of purchasing in India Government and 
railway stores. The existing ~ystem has been handed down from a time when 
India was almost entirely dependent upon Europe for manufactured goods; 
but it is unsuited to modern conditions and has had a deterrent effect on 

. attempts to develope new industries in India. As we have already said. we 
consider that the prescriptions o~ the Stores Rules regarding the classes of 
articles that may be bought in India are suitable, subject to the addition of a 
provision which, we understand, is now under consideration, regarding purchases 
from Indian branches of British manufacturing firms. Th~ organisation which 
we are proposing will ensure that the fullest use is made of these prescriptions, 
in view of the progl'e.s which has been made, and will be made in the future. in 
Indian manufactures. Further experience of the working of an Indian 
Stores Department may, however, indicate the desirability of modifications. 

195. The possibility of the local purchase of stores produced in India, but 
hitherto obtained in England, depends primarily on the existence of an expert 
agency in India, which will ensure !illat the stores· obtained are. of suitable 
quality and price, and we think that the same system should be applied to a 
large proportion of tpe aTticles ah;eady purchased in this country. Great 
economies have already been effected by the Munitions Board through the cen
tralised purchase of local manufactures, especially in the case of textiles; and it 
is a question for consideration how far the advantages of ' this system warrant its 
general adoption. The present system of local purchase by individual officers 
is in any case wasteful, and requires considerable modifications. Assuming 
thc. necessity of some form of centralisation, we have also to consider the 
advantages of provincial verSil8 imperial buying and inspection; 'fhere are 
instances where a single province ha.s a monopoly, as Bengal has of jute 
manufactures, or Bihar and Orissa of steel. 'J'here are some cases where the 
manufacturing equipment of certain provinces is vastly greater than that of 
others, whose demands are almost equally great. There are other cases where 
the provincial equipment'is more nearly' proportionate to provincial needs. 
Some provinces have local manufactures of tools or machinery, which it 
is desirable to encourage. If a purely provincial purchase organisation 
wexe adopted without any safeguards, provincial departments would be 
cDmpeting against each other with comparatively small orders to 
fill, and against the imperial organisation with much larger ones, thereby 
losing all the adVantages of large-scale purchase and possible standardisa
tion. On the other hand, the furth~r distant he is from the manufac
turer who supplies him. the less are the advantages of purchase in India to 
the indenting officer; and it is desirable, within reasonable limits and with 
due regard to economy, to encourage the industries of a province by. the local 
purchase of provincial requirements. In some cases, the middle course might 
he adop_ted of arranging for running contracts by a central agency with local 
producers for local supply. Manufacturers in Calcutta, Bombay, or Madras, 
nnder this a,rrangement, would quote rates for the delivery of certain classes 
of goods in certain areas. fixell by agreement with theCDntroller-General of 
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Stores, and local officers would fill their requirements from these. Such rates 
might be on a sliding or a fixed basis, according to the class of artiole. In any 
case, some means of mutual adjustment and of exchanging infol'mation regard
ing local prices and qualities is obviously needed. Moreover, if efficiency, 
whether in purchase or in inspection, is to be maintained, a certain minimum 
staff is required, and this staff will not vary greatly, whether the purchases made 
be few or many. If it be unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will be accordingly exposed 
to the risk of being overcharged and of receiving inferior material. 

.196. ~ 0 decision can be reached regarding the precise organisation which Appointment of 
should be employed, or the degree of centralisation which it is desirable to exper\tee 
adopt, until the wholo questiou has been examined in detail by a small expert :~::~d. 
committee, with special reference to each of the leading 'classes of articles 
purchased, the extent to which they are produced in the different provinces, 
and the facilities with which local Departments of Industrics can sui,tably be 
equipped for inspection and purchase. ForthA purposes of our financial estimute 
only, we have found it necessary to assume a system of completely centralised 
purchase. and inspection; but we feel sme that the proposed commiJtee 
will be able to . effect a considerable degree of· decentralisation at the outset, and 
will provide for still further devolution, as the organisation developes and a 
settled policy beccmes established. 

,197. Without anticipating the committee's conclusions as to how indivi- Na~ of fIItnre 
dual classes of stores should be treatod, our own consideration of the question orgarusation. 
leads'us to the view that the general nature of the future organisation should be 
un the following lines. There should be an imperial Department of Stores and 
provincial agencies which should form part of the provincial Departments of 
Industries. This would set free individual officers from-,· the responsibility 
for the local purchase of most classes of stores, and provide for 
eXPElrt- purchase and inspection. The imperial Department of Stores should 
have at its head a Controller-General of Stores, with his headquarters at 
Calcutta; it would purchase and inspect stores, and deal with indents received 
from provincial Directors of Industries. In each provincial Department ·of 
Industries, there should bea stores branch, for the control of which, in the 
ID!ljor provinces at any rate, an experienced officer would be required, who 
should be responsible for local purchases, and should utilise the staff of the 
department, as far as possible, for inspecting and testing the goods supplied 
through him. 

All indents for stores required hy provincial officers should come 
to the Director of Industries in the first instance. He would examine them 
and arrange for the local purchase and inspection of those items which 
could suitably be dealt with in this way. The Direotor of Industries would 
recei·ve information, as explained below, from the Controller-General of Stores, 
which. would enable him to form an opinion as to the possibility of obtaining 
more favonrable tenders for such articles from anotber province, and it might be 
considered advisable in such cases for' him to arrange for purchase and inspection 
through the local Director of such province. The balance of the indents would 
be forwardcd to the Controller-General of Stores, who would again examine 
them and issue orders for the purchase of the remaining items which in his 
opInion could be advantageously obtained in India .. He would, as we have 
already indicated, in some cases enter into running contracts, in pursuance of 
whichDire@tors of Industries would be able to purchase from contracting firms 
witbout further reference to him. In certain r,ases it would be best for him 
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to effect purcbases himself, whether under running contracts or as isolated 
transactions, where the articles could not conveniently be dealt with by 
provincial agency. Experience of local and imperial sources of supply would 
soon show what are the respective capacitics of these for meeting orders; 
and, in practice, no delay would be involved. in deciding what items 
would h1lve to be obtained thro)lgh the buying agency in England, which 
must, for some time to come, continue to be the Stores, Department of 
the India Office. All r.ailway indents, which are at pTesent _sent to the 
Stores Department of the India Office, \vould be passed through the Controller
General of Stores, who would deal with thcm in the same way as with other 
indents. Orders on the firms of any province, whether from another· pro
vincial Department of Industries or from the Controller-General of Stores, 
would ordinarily go through the local Dir~ctor of Industries, though, where 
centralised purchase isnll&c~sary, it would be in some cases desirable for 
the ContI-oller· General of Stores to deal with local firms direct. lJ ndel' this 
system the manufacturers of each province would be given the opportunity of 
sllpplyingtheir own Local Governments, so far as they were able to do so, as well 
as those of other provinces in which similar' manufactures have not been 
estahlished. With the Oontroller-General of Stores would rest the responsibil
ity of deciding whether indents are to be transmitted to London 01' local 
I)lanufacture undertaken. Only in the case of heavy machinery and construc
tional iron work is there likely to be any difficulty in coming to a decision. In 
these cases mucp depends on the designs and specifications, and very highly 
spllcjalised experience is required to ensure satisfactory resul~s. This has 
hitherto been obtained in London through the agency of the consulting engineers 
employed by the India Office, and a similar technical agency will have to be 
created in India, if full advantage is to 'he taken of the increasing capacity of 
the country to tum out heavy work. The annual report of the Controller
General 8hould include a classified statement of the articles obtained in India 
and abroad and the prices paid. 

198. r nsp,?ction of local purchases would he carried ontby the staffs of the 
lecal Departments of Indvsti"ies, where they inchia\) suitable experts. Dut the 
range of Government requirements is so wide and involves the expenditure of 
snch large sums, that the experts required for the assistance of provincial 
industries will be quite inadequate to inspect all the articles purchased locally: 
moreover, to require them to do so would in some cases cause delay and interfere 
with their ordinary work. The urgent necessity of securing economy and effi
ciency in the expenditure of the vast sums of money spent on the purchase of 
Govern ment stores requires a very efficient and reliable staff of imperial inspectors, 
including a varied range of specialists, and we wish to point out that, though 
this staff may appear at first to be cxpensive, the cost of its maintenance will he 
small compared with the risks involved in pnrchasing stores without expert check. 
The activities of these officers would form one of the most valuable sources of 
industrial intelligence, and if, therefore, they are organised by an enlightened 
departmental head and are exchanged from time to time with officers employed 
under Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this'staff wfll be a real economy, both directly 
in the saving of money on purchases, and indirectly in the development of new 
industries. We contemplate that an arrangemeJ;lt will grow up of a kind that 
would prevent undue interference with the provincial Directors in the 
purchase of local products, and that consequently, while the right to inspect may 
exist, it will be exercised with judicious discretion and not in officious 
detail. 
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There is always a natural reluctance on the part of local purchasing officers 
to undertake the responsibility for quality. This feeling has, in fact, been one of 
the reasons why they have indented on the Stores Department instead of 
obtaining their requil'ement~ in India. We feel sure, therefore, that provincial 
purchasing officers will welcome the intervention of an imperial inspecting staff. 

As we have stated above, we consider that one great advantage of the· 
inspecting staff would be the transmission of information from one province to 
another regarding sources of production arid improvements. in manufacture, 
thus enabling each province to learn by the experi.ence of others and facilitating 
more uniform progress in all parts of India, We propose that the Controller
General of Stores should work in close contact with the D;rector of Commercial 
and Industrial Intelligence. The arrangements for ~ecuring this object will 

. be explained in Chapter XXII. 
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CHAPTER ;XIII. 

LAND "ACQUISITION IN RELATION TO INDUSTRIES. 

199. Many witnesses, representing both large and small interests, camp- Difficulties of 
lained of the handicap imposed on industrial enterprise by difficulties in obtain- industrial con
ing land for the sites of ft).ctories and other industrial concerns, and the surface ~rns in acquir
rights of mines, in cases where mineral rights are not the property of Government. mg land. 
These difficulties are said to lie, first, in the trouble experienced in obtaining 
a good title, ill view of the complicated system under which land is held in certain 
parts of the country, especially in Bengal, and in the absence in some provinces of 
an authentic record of rights; second, in provincial laws, designed to prevent the 
expropriation of tenant interests; and last, in the attitude of landowners, 
who are too apt to exploit unduly thc necessities of an industrialist whose 
choice of the site for a new venture is limited by considerations of transport, 
water 6upply, etc., while he is still more fettered when he desires to extend an 
existing factory. There are also often cases where the land required belongs to 
a large number of small owners, and when anyone of these declines to sell, his 
refusal may render the consent of the rest useless. We have also received 
complaints regarding the obstinate and dilatory attitude often taken up. by land-
owners in negotiating transfers. Although the indefinite subdivision of 
titles in some parts of India renders these difficulties somewhat more acute, 
they are not, we recognise, by any means peculiar to this country, 

, 

200. Before discussing the question of State expropriation of private property, c~s~s where a 
we will deal with those cases in which a willing transferor is prevented by law ~gtransferor 

. I . I Th ch' f . thO d"ffi I '1 IS prevented by from passmg a c ear tIt e. e me amsm or meetmg 1S 1 cn ty WI I law from passing 
doubtless vary in different provinces. In the Punjab a transfer to a trader of a clear title. 
land belonging to an agricultural tribe cannot be made without the special 
sanction of an executivll officer; and a wide range of relatives and collaterals 
possess the right of pre-emption. Moreover, the reversioners of a !ransferor have, 
by Punjab customary law,. the right to sue to flet aside a transfer made without 
necessity. But in this province pre-emption rights have been already declared 
non-existent in certain areas adjoining large towns. In the Central Provinces 
means are being sought for enabling, under suitable conditions, a transfer of 
oocupanoy and ordinaryholdings to be made, when the land is required for non-
agricultural purposes. Gen~rany speaking, we consider that, although laws 
have been made to prevent certain classes of persons from heing deprived of 
their rights in land, even by their own voluntary action, because the cultivation 
of that land by, or under the control of, other classes brings about an undesir-
able state of affairs, there is no reason why the same measures should be 
require~ for land which would not remain agricultural land after transfer. Wc 
have no hesitation, therefore, in recommending that provision should be made 
iIi local laws, where necessary, to enable tenants, who are prevented by legal 
restrictions from trausferring their land or from conferring an absolute title 
therein, io do so with the sanction of some proper authority, when it is 

required for an industrial enterprise, more particularly for the housing of indus-

trial labour ;·and this without depriving the proprietor of his existing rights of 

profit on such transfers. 
17 A 
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We also recommend that Government, as an owner of land, should set 
,~n example to private proprietors of a liberal policy both in respect of its rules 
and of their practical application, in permitting transfers 01' land for industrial 
purposes. 

201. We are unable, however, to support a proposal which was put before 
us, to allow an industrial concern desirous of acquiring land to caiI on all persons 
affected to put in their declarations of all titles 01' interests in the lan!i within 
a certain time, any subsequent claims being barred. This proposal would, 
we think, inflict hardship on ignorant title holders, pardahnashin women and 
absentees, who are often themselves unaware o{ the precise extent of their 
rights. 

Acquisition by 202. The main question wl:!ich was pressed on our attention was the desir- • 
Government on ' 
behalf of an ability of a more uniform interpretation of the expression in section 40 (1) 
industrial (b) of the Land Acquisition Act, which refers to the acquisition of land for a 
con~ern under Oompany, that a work "is likely to prove useful to t.he public. " The inter
~ect~~ 40 ~\i pretation put on the wording of section 40, as indicated by the purposes for 
A:. CqUiSl on which this part of the Act has been used from time to time, seems to show some 

uncertainty as to the class of case to which it should bl) allowed to apply. 
There appears to be some division of opinion among legal authorities as to 
the circumstances in which the Land Acquisition Act can be fairly used by a I 

Local Government on behalf of an ordinary industrial company. We are 
not sure, therefore, whether the Act needs revision to cover the recommen
dation which we make below. 

'I'he matter. was carefully considered by thc. Bombay Advisory Oom
mittee, who suggested the following formula as a guide to Local Governments 
in the exercise' of their discretion as to acquisition on behalf of an 
industrial concern :-" When . . • such acquisition is indispensable 
to the development of the industry, and. . . the development of the 
industry itself is in the interests of the general public." From this proposal 
there was found, on discussion with the committee, to be at least one dissen
tient, who was inclined to hold that any such proposal for compulsory acquisi
tion should be submitted to the Provincial Legislative Oouncil, or at least to a 
speCially constituted committee thereof. The idea of procedure by private bill 
in such cases,.was also discussed. These suggestions relate rather to tho 
mechanism through which the Local Government should exercise its discretion, 
than to the principles which should guide it in forming its opinion, and we 
therefore think it unnecessary to consider them in detail here. We would 
recommend that the formula proposed hy the Bombay Advisory Oommittee 
should be adopted with the following modifications :-

The Local Government may acquire land compulsorily from private owners 
on behalf of an industrial concern, whe~ it is satisfied-

(1) that the industry itself will, on reaching a certain stage of develop: 
ment, be in the interest of the general public; 

• 
(2) that there are no reasonable prospects of the industry reaching 

such a stage of development without the acquisition proposed; 

(3) that tbe proposed acquisition entails as little inconvenience to private 
rights as is possible, consistently with meeting the needs of the 
industry. In this connection we wish to draw particular atten·-' 
tion to the desirability of avoiding, as far as possible, ' the acquisi
tion of areas iargely covered IJY residential buildings. 
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We also propose that, on the recommeudation of local bodies, Government 
may compulsorily acq~ire lanel to provide fresh site, for industries, which it is 
necessary to remove on sanitary grounds, and for industrial dwellings. 
Further, when Government considers an industrial uudertaking deserving of 
substantial assistance in other ways at the public expense, especially when it 
adopts such a course as an alternative to carrying on ,the industl'y itself, there 
seems n'o rea30n why land, when necessary, shonlcl not be acquired 
compulsoriiy. 

It should be a sine qua non that, in all cases where land is acquired com
pulsorily for iudustrial enterprises, arrangements should bo made to offer cultiva
tors 01' house-owners so dispossessed suitable', land in exchange or part 
exchange. Such a course will mitigate more thau any mere money payment 
t!lC hardship and sense of unfair treatment camed by expropriation. 
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• CHAPTER XIV. 

TECHNICAL ASSISTANCE TO INDUSTRIES BY GOVERNMENT. 

203. It is necessary to indicate in somewhat greater detail the special Reasons for 
necessity which exists in India for direct Government participation in the ado~ting i~ 
initiation and improvement of industries by experiment, by advice and help Id':ldia a P?liCY or 

. . .. ' Irect assistance 
and where necessary, by example. We thmk that m the pecuhar circumstances to industrialists. 
existing in this country, any limitation of the functions of the State in 
accordance with the 'principles laid down by Lord Morley,' which we have 
quoted in Chapter VIII, will render our proposals of little benefit to Indians 
and will also detract largely from their general usefulness. 

The risks to which private enterprise is expose4 in India or etsewhere, when 
-embarking on industrial work in new directions, are proverhial. India, how
ever, possesses one great advantage; the new industries or processes that may 
be started here are almost always old industries or processes in other countries, 
though they may require modifications to suit them to Indian conditions. On 
the other hand, the country's lack of· industrial organisation, of private 
consultants and specialists, of information on the industrial value of raw 
materiais, and of experience in the way of approaching industrial prohlems, 
are serious obstacles, especially to the smaller-scale undertakings. Under present 
Indian conditions, this .class of organised industries has great possibilities and 
is in every way well suited to Indian enterprises in most parts of the country. 
But the Indian investor is most reluctant to risk his money in undertakings 
of this sort, unless they relate to industries which are already established and 
practised extensively. Of the readiness to invest money in industries which can 
already claim a number of successes, we have had abundant evidence; indeed 
this tendency has had the unfortunate effect, in some instances, of creatil1g more 
i~dividual undertakings than the industry can support. This seems, at any rate, 
to indicate that there is capital seeking industrial outlets, and that the directions 
in which it can be employed are at present, from the point of view of the Indian 
investor, insufficient. We are further confirmed in this view hy the freedom 
with which money is forthcoIlling for new ventures where the management has 
earned public confidence. . 

204. If we are to suggest the way in whict Government assistance can best Difficulties 
be given, it is important for US to understand the difficulties of industrialists who exp~rienced by 

engage in new un.dertakings in India, especially on a small scale. The smaller ~ddlaDt . Ii t 
I d· E h . thO k' f t k' m us ria s s. industrialist, whethm' n Ian oruropean, W 0 IS m mg 0 a mg .uP a new . 

venture, seldom has the advantage of a name which commands the confidence 
of a wide section of investors, or the support of large resources of his own, and 
he is thus not in a position to engage the assistance of experienced technical 
advisers in his preliminary investigations. The knowledge" of the industry 
which he possesses is more often than not incomplete. He may have familiar-
ised himself with it in actual operation in another country; but to start \t in 
a new field demands greater practical experience and skill than he has usually 

acquired. 
But even in the case of the larger undertakings, where funds are sufficien t 

to engage expert technical advice, the following difficulties .often occur:-

(1) There is frequently some uncertainty as to the quality and quantity 
of .the raw material. At the outset, it may apparently be abun-
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dant at reasonable prices; but directly any E1.emand for it is 
created, -the supply falls off. or prices unaccountably rise. It is, 
therefore, difficult to frame a safe estimate beforehand on this 
point, simple as it may seem. • 

(2) 'The industry may involve the training of labour to carryon its 
operations, and this may entail a very considerable initial out· 
lay, adding greatly to the cost. . 

(3) Country-made articles competing with foreigon imports are always 
looked upon with suspicion, and generally have to be sold a.t a 
much lower price to command a market, even when the quality 
is equally good. 

(4) Wheu success is attained, rival enterprises are immediately started, 
the trained labour is enticed away, the cost of the material is 
sometimes enhanced, and competition, possibly iJ? a weak market, 
has to be faced, with the result that the monopoly upon which 
a new enterp.rise must count to l'ecoup extraordinary initial 
expenditure rapidly vanishes, and profits are reduced to a level 
at which only those can work successfnlly who have benefited by 
the work of the pioneer without having had to pay for it. 

The cautious individual realises these risks and refuses to be tempted into 
new paths. Those of a more sanguine temperament or with less experience are 
attracted and too often come to grief. 

Some of the difficulties which we have enumerated above are common to 
new industrial efforts in all; countries, and cannot be eliminated in India. 
But the Government organisation which we propose will at any rate ensure 
technical advice for the small industry, and adequate economic and scientific 
data for all classes of undertakings. This will furnish industrial enterprise of 

. all kinds from the outset.with much better prospects of success than in the past. 
We believe that public opinion is completely chauged in regard to the permis
sible liWits of State activity, and that the grant of such assistance as we propose 
is urgently demanded. . 

205. W c have already, in previous chapters, explained our views rE',garding 
the means of providing industrial research and the results that are likely to 
follow from it. We think it desirable now to explain the meaning which we 
attach to the terms "pioneering" and "demonstration," wheu applied to 
Government industrial undertakl1tgs started for the assistance of industries. 
These two expressions are often used as if they had the same meaning, and 
with the vague idea that they cover the whole field of Government assistance. 
In any case, they represent the greatest departure from the old laissez jaire 
standpoint; and it is for these reasons that we consider it advisable to describe 
the actual methods which these terms are intended to denote, and the limita
tions to which these methods should be subject. 

By "pioneering" we mean the inception by Government of . an industry 
on a small commercial scale, in order to ascertain and overcome the initial 
difficulties, and discover if the industry can be worked at a profit. 1 t must be 
clearly understood that Government should only undertake the pioneering of 
industries when private enterprise is not forthcoming, and that, as a general 
rule, Government participation should only be continued till the object with 
whicl1 the operations have been started has been fully attained. By this we 
do not mean that the Government factory should necessarily be closed down, 
as SOOIl as a private indivil!,ual or. company is willing to take it over, or it has 
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reached some degree of commercial success, The oppGrtune moment can "be 
decided only by a full review of the circumstances of the case, and in ~ome 
instances it will be found that the new industry is capable of development 
far beyond the initial stages at which it is profitable, before the withdrawal of 
Government becomes imperative in the interests of those who have invested, 
or are anxio)1s to invest, capital in the new industry. 

Further, a Government factory which has successfully 'passed through the ': De~onstrD.
pioneer stage will often prove a useful training ground, both for the mcn flon. 
who are to control the industry in the future and the workmen who are to be 
engaged in it, This leads us to consider the suggestion made by Eome witnesses, 
that Local Governments should establish and manage what may be con-
veniently termed" demonstration factories." The objects might be either 
educational, in which case these factories would serve as schools for tbe training 
of men as operatives, foremen or managers, under strictly commercial 
conditions; or, in other cases, the primary idea would be to show how to 
improve local industrial practice. As examples of the first, we may cite 
a glass faotory, in which the training of operatives would be the 1'aison d'etr8 
for its existence; of the second, a silk-reeling and throwing house to demons-
trate the advantages of modern methods of operation on a factory scale, in 
comparison with the existing indigenous cottage methods, These faotories 
would be the counterpart in industries of the demonstration farms establisbed 
by the Agricultural Department. In actual practice they would he required 
principally in connection with the development of cottage iudustries, and we 
allude elsew here to their necessity as a part of the scheme for the. training of 

- hand-loom weavers. If the object with which each factory of this class is 
started be kept strictly in mind, there can be no doubt that, so long as it 
fulfils its primary function, it must prove useful and can in no sense be 
regarded as likely to interfere with the development of private enterprise. 

• 

206. Starting with this preliminary statement of our views regarding the Division of 
attitude which should be adopted by Government in rendering indnstries into 

, t . d t' .' , d' t th d'ff t . h' h t' "cotta~e .. assIstance 0 III us rICs, we may now III lOa eel eren ways III w lC ac IOn" smalt ' 
can be taken and the various methods by which the machinery that we have organised" and 
pro~sed to create can be brought into direct contact wit.h industries, We" larg? .. 
have now in India two industrial systems working side by side, covering ?rgdant,s:d 
respectively :-

. m us nes. 

(a) Industries carried on in the homes of the workers, which we have 
Altt'!!'llt!'li"iiat'llll as "cottage industries." In these the scale of 

operation . small and there is but little organisation, so that 
they are, as a rule, capable of supplying only local needs. 

b) Organised industries carried on in workshops or factories, which 
vary in size from simple rural factories, carrying out a single 
operative process, to the big textile mills and engineering work
shops, employing thousands of hands and possessed of a complete 
organisation both for manufacture'and trade. 

These organised industries may be subdivided into two classes. In the 
case of the first, the interests involved are mainly of a provincial character. In 
the case of the second, the industries have markets extending far beyond the 
boundaries of a Ringle pro-vince or even of India, and their inceptipn and 
management give rise to questions of inter-provincial or even international 
trade, which can best be handled by an imperial organisation. As examples of 
these two classes of organised industries, we may cite, as belonging to the first, 

l8 
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engineering workshops, tanneries, sugar factories, rioe mills, some textile mills, 
cement works, glass works, woo~ distillation plants, distilleries and breweries, 
and the majority of the!miscellaneous workshops engaged mainly in'manufac· 
turing for a local market. In the second class will be included industries 
usually carried out on a very large scale and involvillg very high 'capital 
expenditure, such as "heavy" chemical works, iron and steel workA, electro
metallurgical and electro· chemical works, ordnance factories,factol'les for the 
manufacture of explfJsives, and the- 'larger metalliferous mines with their 
associated metallurgical works, 

It will, we think, be obvious from the outset, that each of these systems 
will require separate treatment, and the manner in which they can be assisted 
will be most easily explained by a referenoe to examples which have come to 
our notice, 

207. AIs regards cottage industries we need add but little to our remarks in 
Chapter XVII. 'fhe workers afe usually uneducated and without a knowledge 
of anything l'egarding their trade, except what can be acquired locally. 
'£heir lack of education denies them access even to the most elementary techni
cal literature, and they can be influenced only by ocular demonstrations in their 
own neighbourhood. Had the aotivities of the Agricultural Department been con
fined to laboratory experiments or pot cultures, they would have had but little / 
influence on the cultivators of the country. We found in Madras that the 
hand-loom weavers had been greatly influenced by the peripatetio we-aving 
parties which are at work there, and useful results have been obtained in Mysore 
by sending found a skilled blacksmith and his assistant, prQ.vided with suitable 
tools, to teach the village artiSans improved methods of smithery. Owing to 
their laok of contact with the outsidc world, new.ideas do not readily occur to 
these small workers, and they can receive material help from the supply of 
new patter us and designs, an example of which we saw at the Amal'apnra 
Weaving School near Mandalay, where the 1101lUiarity of the school was almost 
entirely due to the new designs introduced by the Superintendent. Much use
ful work can be done by bringing to the notice 'ofartisaRs labour-saying devices, 
or even such complex pieces of mechanism as the jacquard machines for 
weaving intricate patterns 011 hand-looms. The processes employed by metal 
workers are especially susceptible of improvement in this way. In mostparls 
of the country they are ignorant of the use of patterns for casting work and of 
the advantages of stamping, pressing and spinning metal. Where consider
able colonies of these artisans exist, their status c,an be raised and their output 
greatly increased by the establishment of small auxiliary factories employing 
machinery to carry out operations which involve much time and labour, when 
carried out by hand. These may be started by private individuals, by Govern
ment, or by co-operation among the artisans themselves, 3Bsisted by Govern· 
ment. Some attempts in this direction, we found, bad been made in Madras, 
Nagpur and the United Provinces; but equipment was lacking and the 
attempts·,were not properly carried through. The extent to which co-operative 
working can be introduced am'\)ng artisans has not yet been investigated, and 
we have alluded to this subject in Chapter XVIII. In towns and cities where 
there is a public eleetric supply, the use of electro-motors for driving small 
machines has been but very slightly encouraged.. We have not the least 
doubt that they will ultimately prove most helpful to the artisan and will 
greatly facilitate the introduction of a more organised system of production. 
Finally, we have to draw attention to the urgent necessity for introducing 
better methods of marketing the Dutturn of cottage industries. In thiS matter 
it would appear that J'apall has been singularly successful, and we have gathered 
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evidence to show tbat it is only the initial difficulties connected with the 
organisation of such work, that have debarred India from participating in 
similar advantages • 

. 208. In the case of the existing larger organiseli industries, there will seldom Help to large 
be any call for technical assistance, as they are under the control of competent ?rganis~d 
experts, who will only look to Government to conduct scientific researche's and mdustrles. 
to provide accurate economic data, including such information as it will be the 
duty of the Commercial and Industl'ial Intelligence Department to supply. In 
the inception of industries of this class which are new to India or to a parti-
cular area, Government can render much assistance, both by way of conduct-
ing pl'eliminary investigations regarding the raw materials available, the con-
ditions under which the industry may' be carried on, a~d the markets open to 
its products, and by the supply of ,technical advice in regard to the location of 
the factories, the design of the buildings, the arrangements for water supply and 
the selection of the machinery to be employed. To carry out this work) the 
services of industrial experts, who would be mainly mechanical engineers with 
special industrial experience, would be necessary; and the imperial scientific 
services would be drawn upon to provide the more highly specialised forms of 
soientific and technical assistance., Preliminary enquiries will frequently 
involve the examination of ra'w' materials by an analytical chemist, and, 
in each province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a properly equipped 
laboratory, to deal with this work and to advise on ordinary local questions such 
as the quality of the water supply, the calorific value of the fuels available and 
the disposal of refuse. 

209. We have already emphasised the importance of small organised indus- Help to small 
trial undertakings, and have explained the difficulties which confront them and ?rg'lJlis~d 
the reasons why they' have so largely failed to attract support. The Indian mdustrle~. 
industrialist operating on a small scale frequently embarks on a venture, being 
imperfectly acquainted with the nature of the business, and, at the very outset, 
handicaps himself by laying out his limited capital on unsuitable plant and 
machinery. There are no consultants to whom he can go for advice, and usually 
he copies blindly what he has seen working somewhere else. It is desirable to 
provide competent technical assistance for such a man. To furnish some idea 
of the scope and variety of work in this direction which a Local Government 
may properly undertake, we have tabulated at the end of this chapter the 
technical assistance wbich may be rendered to industries, provided the Depart-
ment of Industries is equipped with a suitable staff, many of the members of 
which would be drawn from the" imperial services which we propose. 

210. It is obvious from an examination of this table of industries that a Initiation of 
considerable number of experts ale necessary to advise what should be done, small ind,llstrllll 
if each undertaking is to start under favourable conditions in respect of undert<lkmgs. 
plant and of methods of working. It cannot be too strongly emphasised 
that in a country like India, where a very high return is expected on capital, 
every possihle care should be taken over the preliminary enquiries and in 
the preparation of the plans, to secure the highest degree of efficiency 
compatible 'wHh the conditions of working. The saving of labour is· not_ 
lliways a matter of illlportr.nce,· and it often happens that nothing is to be 
gained by the adqption of absolutely automatic plant; but, on the other hand, 
'it is essential that the efficiency of processes of conversiou 01' extraction .. 
should be as complete as possible, and that there should be. no avoidable waste 

18 .. 
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of raw materials or aocumulation of useless by-products. Many of the 
failures of the past have been due to neglect of these important matters. 

An experienced Director of Industries would have no difficulty in. deciding 
what type of expert is required. and at what stage·· he should be called 
in. For some indust.ries the Imperial Government should retain such' men 
in its service, who would be deputed to assist provincial undertakings whenever 
neccssary. Occasionally, the matter in hand may ne@ssitate the engagement 
of experts to deal with particular problems; but, as has been already said, 
the majority of cases will simply in vol ve the introduction into India of the 
most advanced practice in Europe or America. Such knowledge is usually 
in the p~ssession of firms who have taken up the manufacture of the plant 
l'e'luired, and the expert ad vice can be obtained by calling for tenders to 
comply with specified conditions. The staff of the Local Government must 
be in a position to prepare the specifications and be capable of deter
mining whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where ·the raw 
materials have to be subjected to detailed cxamination, it may be anticipated 
that the officers attached to technological institutes will be able to render 
useful service, and, as these institutes develope, . they may be expected to 
supply in India itself the class of men _who will ultimately become specialists 
in the various branches. and ramifications of technology. 

211. In addition to rendering assistance in the starting of new industrial 
undertakings, extremely useful work can be done by Govemmeut for many 
years to coine, in helping the owners and managers of small power· plants to 
maintain them in good working condition. ·We were particularly struqk 
with what has been done in this direction in the Madras Presidency in 
respect of the numerous small pumping installations, rice mills and other 
power plants which have been installed in recent years, chiefly by reason of 
the assistance given through the local Department of Industries. The 
llecessity for this kind of assistance in a country like India, where the use 
of machinery is so little developed, becomes the more apparent, .when we 
remember that even" in England, the owners of steam boilers established 
sixty yero:s ago, and have voluntarily maintained ever since, what is known as 
the Manchester Steam Users' Association, whose object is, by competent 
and scientific inspection of steam plants, to prevent boiler oxplosions. 
What is fouJ;ld so useful in England in respect of part of the equipment of 
a factory as to be carried on -by a private allsociation, will be found of great 
advantage in lndia ip. respect of the whole equipment. 

212. In 0111' chapter on the industrial Ilefibiencies of India, we have given 
some account of the work .which will have to be done to place India on a 
firm basis of economic self-sufficiency and of self-defence; and it is claro: 
that, from this point of view, there are strong arguments for a policy of direct 
Government assistance in respect of essential new industries. We contemplate 
that only in exceptional circumstances will Government itself carryon industrial 
operations on a commercial spale ; but it is neeessal'y to establish and maintain 
Government factories for the manufacture of lethal munitions, and to exercise 
some degree of control over the private factories upon which dependence will 
be placed for the supply of military necessities. This,· in most cases, could 
be obtained in return for guarantees to take over a definite proportion of the 
output, and should be exercised only tp ensure that adequate provision is made 
t.o meet the prospective demands of the country in time of war. The methods 
.whicb will have to ue adopted to secure the establishment of such industries wonld 
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natUrally vary witb the conditions under which each will have to be carried on. 
The degree and kind of aid which would have to be furnished, would largely 
depend upon the extent to which their productions can be disposed of through the 
ordinal;y channels of trade~ In some instances, the conditions may be such that 
t~e expense of production will always exceed the cost at which articles of similar 
quality can be imported, and in sucb cases tbe industry can only be maintained 
by the grant of direct financial assistanQe or by tbe indire~t operation of 
protecti've duties. In those industries which it is desirable to start and maintain 
on military grounds, the responsibility for action must lie ~ntirely with tbe 
Imperial Government, who would naturally invite such assistance as Local 
Governments min usefully afford. 

Besides industries essEmtial to the safety. of the country in time of war, 
we have mentioned others which will be of considerable economic importance 
and add to the inausfrial strength of the country in peace time. 'rhe natural. 
resources of India are capable of furnishing the raw materials of many • 
industries which do not now exist in the country; but knowledge regarding .. 
them is by no means complete, and there is no fund of accumulated experience. 
We have already explained, when dealing with the question of assistance by 
Government to the large organised industries, what forms this assistance may 
suitably take. The actual inception of these undertakIugs will usually be. a 
matter for private enterprise, and the necessary assistance can usually be 
afforded by the local Departments of Industries, ·with the help, in some ins· 
tances, of imperial officers ; but they will sometimes be of such importance to the 
country generally, and require the employment by Government of so costly 
and specialised an agency to work out the preliminary data, that it will be 
beyond the scope of any Local Government to do all that is needed. A 
potent means of aid in the case of industries producing articles required by 
Government would be glrtlranteed orders, and these can be arranged for on 
the fullest scale only by the Imperial Government. 

213. The foregoiIlg descri.ption of the methods to'be adopted by Government Orga.nisation 
in assisting directly in industrial development will show the necessity of an rGeqUlred bY

t 
t 

t . d··· ·b· N I .. ·al G t ovemmen 0 ex enslVe a mllllstrahve mac mery. ear y. every provlllCl overnmen Mill the above 
has set about establishing a Department of Industries, and the bulk of the duties. 
executive work will naturally fall to these departrilents, which should have 
at their heads experienced industrial experts. 'l'hey will require in most of 
the provinces a large staff of officers with special qualifications. Those directly 
associated with organised industries would be men of scientific attainments, who 
have specialised in mechanical engineering with a vie}v to its technological 
applications, whilst a staff of skilled and experienced craftsmen would be re-
quired for the assistance of cottage and minor industries. Already in Madras 
it has been found necessary to appoint district officers in places where industrial 
developments are proceed-ing apace, in order to provide for the efficient 
supervision of. new undertakings, and tQ ensure prompt assistance to those in 
operation, whenever .accidents occur or difficulties crop up that are beyond· the 
capacity of the management. The volume of such duties is rapidly increasing, 
and may probably grow even faster under the stimulus of the measures which we 
propose in t~is report. 

214. While we contemplate the utmost possible decentralisation, we have Functions of 
shown that some share in tbe direct assistance to industries by the State will Imperial 
have to be talwn by the Imperial Government. The exact line of demarca- Government. 
tion will, to some extent, depend upon t,he degree of provincial autonomy 
accorde~ to local administrations; but it is ohvious that the imperial dopart-
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Illent should exercise supervision over research work; that it should be respon
sible for the conduct of investigations of general interest to the greater part of 
India; that it should exercise control over Government factorie~ and such 
industrilil undertakings as are necllSsary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment with which _ 
.provincial Departments of Industries will ordinarily be provided, and, finally, 
tha t it should: watch over provincial administrations in order to secure the 

• maintenance of a. uniform industrial policy. 

Ji]"a.'ple, oj indu,trio, that might b. aidodby provincial Departments oj. Indu,trio,. 

TEOHNIOAL HELP REQUIRED TO INl TIATE. 

Serial 
No. Name of industry. 

Scientific advisen. 
Engineers. 

aDd 
Experts . 

Explanation. 

1 Saltpetre. Bacteriologist, Engineer (a) 
Chemist. 

(a) To specialise, 
design and ad vi,e 
as to factory 
plant. 

2 Glass. 

3 Oil millin g. 

4 Matche •. 

5 Flour an d rice 
milling. 

Chemist, 
Mineralogist. 

Chemist 

6 Pumping plant. Geologist. 

7 Hand weaving. 

8 Tanning. 

9 Leather work. 

10 Fruit and fish 
canning. 

11 Brass work. 
Lamp making. 

Chemist. 
for tanning 
materials_ 

Agricultural 
or fishel';es 
expel·ts (f1). 

12 Pottery. Mineralogist. 

13 Soap making Chemist 

14 Essential oils. Do. 

Iii Wood distilla- Do. 
tion. 

16 Dyeing. IDye chemist. 

Gr.oup of glass 
s~eciali<¢s (6). 

~ngin"er (a) 
Specialist (e) 

(6) :ride Appendix 
E. 

(e) Different classes 
of oil se.eds de
mand special 
knowledge in 
some cases. 

'Timber expert (dJ (d) Imperial Forest 
Specialist (e)' • officer.' 

Engineer (a) 

Engineer (a) 

. Weaving spe-
cialist. 

Forest expert for 
materials (d) .• 

Experts (f) 

Experts (sub-
ol'dinate). 

, (e) Will advise as 
to selection and 
working of plant. 

(t) Experts for 
raw materials and 
different kinds of 
leather. 

Boots; saddlery 
aIld harness i 

Canning specialist 
trnnks and bags. 

(f1) Will belong to 
the departments 
in question. 

Engineer (a) 

Engineer (a) . 
Experts for kiln 

making' and 
ceramic manu
facture. 

Engineer 

Distillation 
expert. 

Forest officer 
Engineer (al' 

, 

In genel'sl charge
of working 
after-9tar~. 

Chemist. 

Trained general 
glass expert. 

Chemist. 

Trained expert. 

, 
Engineer. 

\ Mechanic. 

Master weaver. 

Tanner; 

Business man. 

Meehanic. 

Ceramic expert. 

Chemi.st and 
"Soap boiler. 

Chemi.t. 

Do. 

Do. 

• 
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CHAPTER XV. 

MISCELLANEOUS POINTS OF. GOVERNMENT LAW AND 
PRACTICE AFFECTING INDUSTRIES. 

The Employment of Jail Labour. 

215. In the past there bas been much com.plaint by Chambers of Commerce Lack of policy. 
and private firms about the unfair competition of jail industries, and regulations 
have been made to prevent their underselling private manufacturers in the 
open markilt. The question of suitable employment for prisoners in jails has 
never been properly examined in reference to its economic aspect, and no 
general policy has been framed for the guidance of jail departments. As a 
matter of fact, most provinces follow more or less the same lines; butappar-
entiy the work which is actually done in jails depends very largely upon the 
attitnde c~individual Jail Superintendents. Briefly, jail industries are neces-
sary to keep prisoners employed, to recover as far as possible the cost of the" 
uplleep of the jails by the sale of the products of their labour, and to teach them 
a trade by which they ITlayearn an honest livelihood, when they are once more 
free mcn. 

216. In jail industries, only manual labour should, we consider, be allowed, Nature ot Indus
and they should be so choseu that the labour put into the finished goods tries which 

-. . f I f d t· Tl . should be adopt-represents the maJor portIOn 0 t 18 cost 0 pro uc IOn. Ie establrshment of ed in jails. 
power factories inside jails and the extensive employment of machinery we 
regard as undesirable, and the complaillts which we have received concerning 
the competition of the woollen mill in the Bhagalpur jail and the cotton" mill 

. in the Coimbatore iail are reasonable. We think it is desirable that the question 
of the employment of priHoners in jails should be consider-ed hy experts. 
A careful scrutiny of the requirements of Government departments would, we 
believe, show that jails could supply their needs to a much greater extent than 
has hitherto bRen done. There is an obvious tendency in jail administration to 
regard with favour the development of jail industries with a view to large 
receipts. The abuses to which this policy is liable might be counteracted by 
giving the provincial Directors of Industnies and their advisory committees 
some voice in the matter, with power to make recommendations to the Local 
Governmeut. 

The trades at present carried on in jails by habitual criminals belong very 
largely to the type of cottage industries, with which their products frequent.1y 
compete. 'l'h~s seems in many ways undesirable; and furthermore it is almost 
unknown to find a man who has learnt such an industry under jail conditions 
practising it on retnrn to liberty. If the hereditary carpet weaver understood 
what was going on, he would protest as emphatically against jail carpet 
factories as Chambers of- Commerce have done against power cotton wea-ving in 
jails. As a matter of fact, his protest, though silent, is effective. He renders 
it impossible for a released prisoner, .no matter how. skilled he may be as a 
carpet weaver, to pri\ctise his trade, and one of the presumed objects of jail 
administration is thereby frustrated. Cottage industries are, moreover, com .. 
paratively light and pleasant occupations, and should he, though it is doubtful 
if they are in all cases, reserved for weakly prisoners. 'rhe above remarks do 
not, of course. refer to j-.he inmates of reformatories or Borstal jails. 
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The Prevention of Adulteration. 

217. We have examined with considerable care the arguments for and 
against legislation to prevent the adulteration of articles intended for lccal 
consumption and of producc for export. The case of foodstuffs for local con
sumption presents rew difficulties, for public opinion is agreed tbat, so far as 
these are concerned, their adult'3ration should bepunisbable by law. In the 
United Provinces, an Act has been in force for some years penalising the 
adultemtion of 'ood and drugs, and legislation in other provinces is folic wing 
similar lines. The adulteration of drugs is, however, much more difficult to 
deal with, and it is doubtful if legislation is lik.ely to be very effective 
in this direction. The organisation for enforcing the existing Acts requires 
considerable strengthening -; at present it exists only iu certain municipal 
areas. 

Raw produce. 218. As regards raw produce for export or local mallufacture,'the balanco 
of oommercial opinion is that legislation would not be likely to effect any im
provement in the present state of things. T.here can be no doubt that the 
real remedy lies in the hands of tho buyers. This has been clearly proved by 
the improvement in quality of Indian exports of wheat since the introduc-

Wheat. .. tion of the 1907 wheat contract of the London Corn Trade Association on a 
basis of two per cent. admixture of other food grains, but free from dirt. This 
contract has, we believe, caused no trouble with sellers, and it appears to us that 

Oil seeds. its provisions might be extended. Linseed and other oil seeds have also been 
shipped to the United Kingdom on pure basis contracts since 1913, with satis
factory results to all concerned, and a suggestion has been made that exports of 
oil seeds 'to other countries also should lie sim~larly regulated. But we repeat 
that these are matters for arrangement between exporters and their buyers, and 
tbat the latter are in a position to insist upon fteedom from adulteration if 
theY,feally want it. 

;Jute. 

Cotton. 

Certificates of 
quality. 

:in the case of jute, the question of legislation against adulteration has 
been frequently and tgoroughly discussed within recent years, and a hill was 
actually drafted hy the Bengal Government in 1906, but was dropped owing 
to the general commercial opinion, which Government appears to have shareel, 
that in practice" it" would prove inoperative and unworkable. It is perhaps 
possible that the act of watering. jute might be made a penal offence, but it 
would be a very difficult oue to prove, as jute is natur;lly wet "after steeping, 
and the matter may safely be left to the mills and.the shippers, who will 
not buy w~t jute from fear of " heart damage". "" 

Similarly, it has been suggested that the actual watering of cotton might 
• be made a penal offenoe, and again that the licensing of gins -would probably 

have a deterrent effect upon adulteration. This latter proposal appears to 
us worth consideration! but we prefer to express no definite opinion regarding 
the ad~lteration of cotton, in view of enquiries which have been made by the 
expert Cotton Committee, recently appointed by Government" to consider ~s 
a whole the many problems relating to this industry. 

219. An important witness in Calcutta stated to us that business in produce 
would be greatly facilitated, if Government certificates of quality and weight 
were enforced upon shippers and buy-ers; but when w.e consulted the Bengal 
Chamber of Commerce regarding bis prpposals, which they in turn referred to 
tbeir membersbip generally, we found that the bulk of commercial opinion 
regarded them as wholly impracticable and unneceS8ary. In any. case, we 
do not see how buyers abroad could be colXlpelleif to accept such certificates. 

"-
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We consider, however, that Government should do what it can to 
strengthen the hands of the rllcognised associations which are affiliated to the 
various Chambers of Commerce, and should give ready consideration to any 
practicable proposals put forwar(i by them, whether designed to prevent 
adulteration of produce or to stimulate improved production. 

220. But we would make olle exception to what we have written above, with Fertilisers. 
reference to the trade ill fertilisers. There are at present in India no laws to 
prevent a dealer from selling as a fertiliser anything that he may choose so 
to describe, nor are there any legal standards or percentages of error in 
description. In Great Britain, the :Pertilisers and Feeding Stuffs Act of 1906 
compels sellers to describe and certify their wares; it also empowers the Board 
of Agriculture to fix percentages of error· for certain ingredients of both 
feeding stuffs and,J'ertilisers. We consider that an Act on similar lines should 
be introduced into India,and we understand that it would be welcomed both 
by the trade and by the public. 

The Administration of the Boiler and Prime-Mover Acts. 

221. With reference to the administration of the various provincial Boiler Diversity of 
and Prime·Mover Acts, there is a great diversity of practice all over India, ~hich pra?tice in 
causes trouble to persons who purchase boilers from other parts of India or desire varI~us prOVInces. 
to employ engineers who hold, certificates from other provinces. We have 
enquired closely i:g.to the question of the certification of engineers and 
boiler attendants. We do not find that in provinces where certification is 
required, engineers are better qnalified or accidents less frequent than in 
those where this is not the case. It is urged that these certificates are to some 
extent aguar;tntee to owners of small industrial plants of the competence of 
applicants for employment. We do not attach much importance to this argu-
ment, and it will have still less weight if owners aud employers have the advice" 
of a locaL Department of Industries to help them. On the other hand, it i"s 
undoubtedly the case that the possesBion of a certificate gives a factitious value 
to its holder, and makes it more expensive to employ him on small installations. 
It is true that certain educational institutions owe many of their pupils to the 
fact that they prepare them for boiler certificate examinations, but this is beside 
the point. The demand for qualified engineers is greatly qn the increase, and 
a better class of man than the mere' engine driver' must be provided for the 
larger organised industries. 

Accidents are usually due either to carelessness, or to defects in the plant. 
When due to ignorance, which is seldom, they are likely to occur during t~e 
absence of the responsible attendant, a possibility that is at least as great in 
provinces which insist on certificates as in those which do not. It must also 
be remembered that at present the law does not apply to the case of internal 
combustion engines, which are not less liable to accidents in their way than 
steam engines. 

• 

222. The Boiler Inspection Department is considered at length in the report RecommeDda
of the Public Services Commission (page 126.) The Commissioners lay down tioDS ~f J:he 

. . I f l'd CODIDliSSlOD. fonr prlllClp es or genera gUl ,ance ;-

" In the first place, the time has come to make the boiler inspectors Government servants 
in every respect, like the factory inspectors,. and to pay from general revenues both their 

. salaries arid their pensions, u:respective of the amouut of fees earned. Secondly, expert saper
vision of ibe inspecting stail' is essential. Police officers and members of the Indi .. n civil 

19 
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service do not possess the necessary technical qualifications. 'l'hirdly, the present system, by. 
which in certain places representatives of the interests to be inspected have a voice in the 
management of the inspeotion department, is unsound, and shonld be abolished. Fourtbly 
and' finally, there should be one officer in each of the larger provinces who shollid he respon
sible for the effective working of the inspection staff. He shonld be called either a chief or first 
inspector according as the work to be done is on a large or small scale." 

We endorse these recommendations, and would add the following :-
(1) Boiler inspection should be a duty of the provincial Departments of 

Industries. 
(2) The Imperial Department of fndustries should draw up a series 

of technical rules for the guidance of inspectors in determin
ing the pressure for which a boiler may be licensed throughout 
India, and should bring and maintain these rules up to date 
in a form applicable to the various modern types of boilers. 

(3) The laws compelling persons in charge ()f boilers to possess certi
ficates should be abolished. 

The second and third of these proposals would involve legislation. 

The Mining Rules. 
223. A considerable amount of evidence was fortbcoming. regarding the. 

suitability of the rules under which mining cbncessions are at present granted by 
Government. Our conclusions are that the rules have, except in a few com
paratively minor respects, stood the test of working admirably and that the 
criticisms received were mostly shown, on discussion wjth witnesses, to be 
due to misunderstanding of the effect of .the existing rules, or to failure to 
realise the difficulties which would arise from adoption of the alternatives 
suggested. 

There are, however, certain matters connected with the working of the 
rules on which we desire to put forward our suggestions. We recorded a 
cOI!siderable amount of evidence regarding the injury to the mineral possibili
ties of the country caused by wast~ful methods of working..; and it Was suggest
ed that small mine owners would be greatly benefited by. the advice of 
Government mining 0 enginee~s. Some witnesses even considered that these 
o·fficers should have power to compel niine owners to follow their advice. The 
main objection to this course is the danger of loss to a manager 
forced to follow official advice regarding the development of his mine. In 
some countries, royalty owners are interested in seeing that their properties 
are economically worked. In India, unfortunately, private royalty owners 
do nothing of the kind; indeed, in some cases they insert conditions in their 
leases which directly tend to cause wasteful working. Whether or not any 
gen~ral steps should be taken at this stage to ensure the economical working 
of privately owned minerals, it certainly behoves Government to secme this 
end in the case of its own properties. We have also considered t11e proposal 
that Government sh ould insist on concession holders em ploying qualified 
mining engineers; but, while we recognise that there is much to be said f.or 
such a course,' we feel that hardship would be caused to poor ooncessionaires, 
unless provision was made for exempting small or easily worked deposits. 

224. We would, therefore, only recommend at present that a suitable staff 
be entertained in connection with the Geological Survey Department to inspect 
Government concessions. The experience gained in a few years by such a 
staff would show how far it would be possible to insist on all Government. COR
cessions being worked by qualified men, and the extent to which. small conces
sionaires may he benefited hy the advice of c;;l-overnment mining clllgineers. 
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The existence of such an inspecting staff would admit of more elasticity 
in the terms of prospecting licenses, alike in respect of area, length of 
currency and rental. If Government were in a position to satisfy itself by 
expert inspection, that a proper amount of development work was being done, 
it might, in the case of a property requiring heavy expenditure in its initial 
stages, grant a more extensive area on a prospecting license fO'l' a compara
tively long period. It would be unnecessary to hurden the enterprise with 
a high acreage payment, when the Government inspecting staff could ensure 
that a proper amount of development work was being done. This proposal 
would, we think, meet the difficulty at prtJsent experienced by concession
aires where extensive operations for the proving of mineral values are required, 
as for example, boring for oil or for minerals occurring at uncertain intervals 

. on a known geological horizon. The Mining Rules provide fo], the renewal of 
prospecting licenses under the authority of the Collector up to a period of three 
years. The rules are silent as to the power to give further renewals, which is 
prEsumably reserved for the Governmentof India. We think that, with the 
help of the system of inspection which we bave proposed Local Governments 
might be authorised to grant extensions in such cases up to a maximum period 

_of five years. 

It will be noticed. that this system of inspection would entail a substantial 
increase in the staff of the Geological Survey. Several witnesses of undoubted 
authority drew our attention to its inadequacy, and ihey hesitated to make 
proposals for useful forms of Government assistance to the mineral industry, 
only because they assumed that the cadre was fixed. In view of the national 
importance of minerals and of the fact that inefficient working destroys for 
ever the value of a deposit that might in future be of vital importance, we 
consid~r that the additional expense incurred in such an increase would be an 
investment that Government can undertake with absolute confidence. 

• 
225. In view of the constant changes in mining methods and development, Simplification 01 

we think that the present form of mining lease might be considerably shortened mininI: leases 
and simplified, leaving certain matters specified in the lease to be dealt with proposed. 

by rules made from time to time; such rules might- be suggested by, and 
should in 1tny case be submitted for criticism in advance to, local committees 
of private mine owners presided over by a Government official. The present 
system of trying to provide for every possible contingency by an elaborate lease 

-JIlust result in undesirable rigidity, while not securing for Government the' 
degree of control desirable. Further than this, concessionaires, in the case of 
small alluvial and other obviously short-lived deposits, would probably be glad 
to accept short-term mining leases on simple conditions and free of multifarious 
restrictions. . 

226. There were many complaints of the difficulties experienced by mineral Difficulties in 
prospectors or mine owners in areas' where the mineral rights were in the ac.qulrmg. 

hands of private landowners;· these mainly had reference to the great sub- mmeraI nghts. 
division of proprietorship or to the obscurity of titles. These difficulties are 
similar to those experienced by all investors who desire to acquire property in 
such areas, and we see no reason for making any recommendation regarding 
the registration of titles, or the compulsory acquisition of surface rights where· 
Government does not own the minerals, except in the possible case of a mineral 
which is essential for national purposes, and of which onJy a very limited 
quantity exists. 

19A 
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227. Other complaints by witnesses had reference to local rules governing 
the working of special minerals, and the grant of licen~es and leases of minerals 
outside the scope of the Mining Rilles. Would-be concessionaires said that 
they experienced difficulty owing to the· diversity of rules and practice as 
between one province and another, especially in respect of minerals like 
limestone, which are now required for large organised industries, such as iron 
smelting; and generally from the lack of any complete and readily accessible 
compendium of the local rules. We think that, in provinces where there is 
considerable mining activity, it is advisable for Local Governments to issue 
Mining Mannals similar to those published in the Central Provinces and 
Burma. These should include the Government of India Mining Rules, the 
local supplementary regulations, and any other provisions of rule or law that 
are likely to be encountered in the course of their work by persons engagedin 
mining.. We suggest that these manuals would be of increased value if they 
contained notes prepared by the Geological Survey Department on the known 
minerall'esources of the province and I'eferences to pUblications containing 
more detailed information. 

We received also a quantity of evidence regarding certain local difficulties 
which have arisen in special cases, e.g., in the case of mica mining in Bihar 
and Orissa. These involve no change i~ the Mining Rilles, and will doubtless -
be considered by the Local Governments cOMerned. 

The ·Administration of the Electricity Act. 

Adminjs+.ration 228. A matter of considerable importance which may be conveniently dis-
01 law and rules. cussed here, is the working of the Indian Electricity Act regulating the supply 

and use of electrical energy. There are now numbers of electric supply com
panies which provide electrical energy for domestic consumption, for industrial 
purposes and for public use. Although only one . or two witnesses came 
before us whose position entitled them to give evidence on these matters, 
we VI\!lre furnished' with both information and criticisms by the 
representatives of the Electric Supply and Traction Federation of Iudia. 
Considering the magnitude of the interests involved and the hovelty of public 
electric supply, there was c()mparatively little complaint regarding the admini
stration of the rules framed under the Act. It was, however, brought to our 
notice that in some provinces the professional qualifications and experience of 
the Electric Inspectors did not command the confidence of the managers of the 
larger local undertakings. The principal criticisms were that..the rilles were 
too rigidly worked, that they were sometimes wrongly interpreted, and that 
there was an un willingness on the part or the Inspectors to assume the 
responsibility of relaxing the rules in Cll8es·w hich obviously demanded it. To 
remedy matters, it was suggested to us that men of higher professional status 
and with practical.and commercial experience· of electric supply undertakings 
should be appointed as Inspectors, and that an imperial Advisory Board should 
belestablished to advise Locai Governments with regard to appeals from the 
deoisions of their Electric Inspectors. We SUpPOl·t t.he former suggestion 
strongly, but it appears to us that the appointment of provincial Advisory 
Boards, as contemplated in section 35 of the Act, will. meet the needs of the 
case, especially if these Boards are permitted, when necessary, to con~ult 
experts such as the Electrical Adviser to the· Government of India. We 
consider it extremely desirable that Government shoilld encourage the industrial 
use of electricity supplied from central generating stations., It was represented 
to ·UR that sectiou 23 of the Act (lid not allow Ii, licensee und~r the Act to 
discriminate in respect, of his charges between the domestic anll the industrial 

, 
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'Uses of electrical energy. We are not sure if this interpretation is correct, but 
if so, the section would seem to require amendment. Without enterinO' into 
technical details, we may state that we agree with the contention that th~ load 
facto! should be taken into account in fixing the charges. In congested cities, 
and particularly in Calcutta where the smoke nuisance is greatly aggravated 
.by the numerous small steam plants set up to drive rice and oil mills .. it is 
essential that no obstacles should be created to the introduction of electrical 
power for industries. It appears to us that the economies which can be effected 
.by the use of 'energy from public electric supplies, when reasonable rates are 
charged, are not yet sufficiently appreciated. 

229. The Electric Inspectors are attached to the Public Works Department, Electric Inspec
-an arrangement probably made at the outset because that department is concerned tors should be 
with engineering; but, as the interests to be safeguarded are mainly industrial :an;:erre~o t 
'and commercial; we think it would be more convenient to tl'ansfer them to the of eInd~9~es:m 
Departments of Industries. So far as the technical aspect of the administration 
of the Act is concerned, these departments are also likely to be better equiIlped 
to deal with it. The transfer of the administration of the Act to the Depart-
ment of Industries would render desirable an amend.ment of section 53 (1) (a) 
·of the Act. 

Patents. 

230. India is not a member' of the International" Convention, and in this 
respect stands in a different position from mo.t of the British dominions. '1'lle 
subject was discllssed at tile time of the passing of the Patent Act of 1911, but 
-the refusal of India to register trade marks precluded her from joining the 
'Convention. Any person who has applied for a patent in a country which 
is a member of the International Convention is entitled to protection in 
priority to other applicants in all other States of the Union, if he applies 
within one year from the date of his first application. An Indian 
':inventor secures no such protection. On the other hand, a foreign inventor 
desiring to obtain protection in India must apply for a patent in India before 
publication in India, and is protected from the date of his application in 
India. Some witnesses have represented that Indian inventors, are at a dis
:advantage on this account, but, though this possibly may be true in rare instances, 
the country generally is not. The number of patents applied for in respect of 
inventions originating in India is very small compared with that in respect of 
foreign. inventioIls, and a much'larger proportion of the patents granted in this 
'country to local inventors are allowed to lapse as being of no value. 

From 1893 to 1915 inclusive, the annual average number of applications 
'for pa.tents in India ;was-

From Indians 
From other residents in India 
From foreigners 

Total 

53 
135 
360 

. 548 

It would, therefore, appear that it is more to the advantage of India 
-to avoid the acquisition of rights in India by foreign inventors than for Indian or 
Anglo-Indian inventors to obtain such rights elsewhere. Undoubtedly the 
majority of Indian patents are acquired for the purpose of preventing 
unlicensed import into India of l!1rticles patented abroad. The grant.of such 
patents is obviously in many respects to the advantage of India, and the interest 

,of the user and of the intending manufacturer in India are sufficiently protected 
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if the law adequately provides for compulsory licenses or revocation in casel> 
where the reasoMble requirements of the public are not satisfied or w.aere the 
patent is worked outside British India. The provisions of the existing Aot in 
these respects appear to be sufficient, and the Indian patent law seems to be 
well suited to the needs of the country. 

On the other hand, there is a growing body of opinion tha-t it is desirable 
to consolidate the patent law throughout the British Empire, and, if this 
developes further, it will be a question whether India would not derive greatll'r 
advantage from uniformity with other British dominions than 'she enjoys in her 
present somewhat isolated po~ition. The number of applications shown in 
the records of the Indian Patent Office is still small, t.he totals in 1912 and' 
1913 being 678 an~ 705, respectively, of which 508 were of foreign origin in 
each year. The fees for tbe grant and renewal of patents are mu~ less than in 
the United Kingdom. Thus in India, the initial fee is R.s. 40, in the United 
Kingdom £5; and the iotalcost of protection for 14 years in India is Rs. 790, 
and in the United Kingdom £100. 

Registration of Trade Marks. 
231. The subject of the registration of trade marks was brought before us 

once or twice, but was never strongly pressed. On the not infrequent occasions 
when the subject has been discussed departmentally and by Ohambers of' 
Oommerce, it has been generally considered that registration of trade marks,. 
as it exists in the United Kingdom and in many other countries, is not desirable 
in India, though the Burma Ohamber of Commerce put forward the opinion 
that legislation is necessary. 

We have given very careful consideration to the arguments. used, and 
agree with the majority of the Ohambers of Oommerce in considering that the 
estahlishment of a system of registration would seriously disturb existing rights 
of user both between firms in In.dia and, if full advantage of the proposal is to 
be obtained: between _ firms in India .and tirms abroad. The difficulties so 
created would be far greater in our opinion than the slight inconveniences 
experienced by owners of ~rks in maintaining their rights thereto. 

Registration of Partnerships. 
232. The vexed question whether registration of partnerships should bit 

made compulsory has been many times under the consideration of the Govern
ment of India within the past 50 years. The last occasion was in 1908, when 
the Bengal and Bombay Chambers of Commerce both prepared draft bills dealing 
with the subject; but their drafts were irreconcilable, and Government 
considered that the proposals did not afford a basis for legislation. 

During our tour we recorded the opinions of many witnesses on the 
subject; most of them favoured compulsory registration, should it prove to be 
practicable, but some, especially amongst our Indian witnesses, feared that 
the prevalence in Indian businesses of the Hindu joint family system would 
be found an insuperable obstacle. Mr. B. L. Mitter, a leading barrister of 
the Oalcutta High Court, has made some valuable suggestions* which, we think~ 
should go some way to ~move this difficulty; these he developed further 
when he appeared before us to give oral evidence in support of his written 
statement, and he also gave us to understand t.hat the leaders of the 
Calcutta Bar generally were in subRtantial agreement with his views. 
Mr. Mitter's proposals practically treat Il: Hindu joint family as a single 
partner, and provide for the compulsory registration of all contractual partner
ships. So long as the business i. a purely joint family business, with ~o-

-Minutes of Evidence, Vol. V • 
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fltranger in it, registration would not be necessary, but directly a stranger is 
introduced into the business, the partnersbip would become contractual, the 
(lOntractiug parties being the joint family as a unit on the one side, and the 
~tranger on the other. Registration would then become necessary, and the 
joint family would be registered in the name of the kal'ta or head of it, 
whose declaration would bind all the family. Mr. l\IIitter considers that 
registration should be made compulsory in the case of future partnerships 
only, and would leave to existing concerns the option of registering or not as 
they may desire, his argument being that, as all partnerships have to be 
renewed when the terms are changed, or a partner dies, compulsory registration 
would become universal witlrin a generation. 

The other chief obstacles in the past to the. introduction of compulsory 
registration have been, first, the difficulty of excludhig, and the hardship of 
including, small partnerships, of which the:re must be many thousands among 
petty shop-keepers and traders in all parts of the country; and, second, the 
difficulty of applying registration to transitory or single-venture partnerships, 
which are said to be common on the Bombay side. We see no reason why 
either small or single-venture partnerships should be exempted from the 
provisions of any legislation that may be found praoticable; for to the former 
the analogy ~f custom in petty transactions in land· would apply, and, as 
Mr. Mitter points out, these are habitually registered witbout any trouble and 
at a .very trifling cost; and the latter should be, and are, governed by the law 
which regulates partnerships, To meet in part these suggested difficulties, it has 
been proposed that a compulsory Registration Act, if introduced, should run at 
first in the Presidency towns only; but we see no need 'for this restriction. 

233. Looking at the m'atter in its purely business aspect, it appears to us that Recommenda- ,_ 
II, throughout the main stumbling-block in the way of compulsory registration has tions o~ ~e 
~ been the Hindu joint family system, and that the difficulties in this regard CommlS81OD. 
!i would to a great extent n.isappear, if Mr, Mitter's proposals were adopted; • 

they have at any rate the two great advantages that a joint family can be 
registered as a single entity, and that it would be difficult for a person to 
deceive third parties by pretending that he was a partner, when in fact 
he was not or vice VeI'sa.. We, therefore, consider that Government should take 
an early opportunity of examining the whole question thoroughly with a 
y.iew to legislation, and in so doing should invoke the assistance of the leading 
non-official lawyers iIi the chief business centres; for we believe that few 
among minor measures would do more to develope confidence and promote 
business relationship between Indian firms and their coristituents abroad, and 
especiallY'between European and Indian'firms in this country. 

We do not consider any system of optional registration in the least likely 
to achieve the desired results: 

Registration of Business Names. 
234, It has been urged upon us in some quarters, especially by Trades 

Associations, whose members have probably suffered mo!lt from the absence of 
it, that we should recommend legislation on the same lines as that recently 
enacted in the United Kingdom under war conditions, to enforce the registration 
of business names. This is, however, a question on which comparatively little 
.evidence has been forthcoming, and we do not, therefora-, feel justified in 

making any recommendation. 
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CHAPTER XVI. 

THE WELFARE OF FACTORY LABOUR. 

235. Indian labour in organised industries is much less efficient than the Nature of 
corresponding classes of labour in western countries; and there is evidence problem. 
to show that in many cases it does not produce as cheaply-as western labour 
in spite of its lower wages. It is true that inferior physique and tropical 
conditions .contribute to this state of affairs; but there is grave reason to 
believe that the former is to some extent the result of preventible disease, 
whilst other causes, - which are even more obviously remediable, are factors 
that unnecessarily increase the difficulties of our lahour problem. 

All authorities who are qualified to spc2k on the suhject agree that 
Indian labour is content with a very low standard of comfort. This secured, 
the Indian workman, speaking generally, takes advantage of the greater earning 
power given to him hy increased wages to do less work, and shows no 
desire to earn more money by working more regularly or hy improving 
his own efficiency. In the case of Bombay, witnesses bave stated that since 
tile ten per cent. rise in the wages of mill operatives given during the rains of 
1917, there has been an actual falling off in output. 

236. -There is substantial agreement between the best-informed -witnesses 
that the remedies for this state of affairs are a rise in the standard of comfort 
and an improvement in public health. These end~ can be attained only by 
education, improved housing and a general policy of betterment, in which an 
organisation for the care of public health must play a prominent part. If 
the children of workers are provided with education under tolerable condi
tions of life, a new generation of workers will grow up, who will learn to 
regard mill work as their fixed occupation. Better housin@; is a most urgent 
necessity, especially in the large congested industrial cities. Facilities for 
healthy amusement, shorter hours of work (though a reduction _ of these may 
for a time decrease output), and other measures for economic betterment, 
such as cheap shops for the sale of 8rticles required by the mill -hands, and 
co-operative societies, are almost equally important. The conditions under· 
which industrial operatives. live and work in this country ought, if efficiency 
be aimed at, to approximate, as nearly as circumstances permit, to those of' 
temperate climates. Continuous factory work in the tropics is, at certain 
seasons of the yellr, far more trying than similar work in northern countrie~. 
The needs of domestic sanitation in large towns are more pressing. The 
problem, not only on moral grounds, but also for economic reasons, must be 
solved with the least avoidable delay, if the existing and future industries of 
India are to hold their own against the ever-growing competition, which will 
be still fiercer after the war. No industrial edifice can be permanent, which 
is built on such unsound foundations as those afforded by Indian labour under 
its present conditions. 

On the ot.her hand; the margin which the efficiency of the Indian mill 
hand leaves for improvement is so great that, if the problem be successfully 
solved, the advantage to Indian industry should he very marked. 

, 

237. The question of the ed]wation of chiidren employed in factories was Education 01 
nuder the considerfltjon of the GOVernD.lent of Illdia between the years laotOlJ' children. 
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1915 and 1917. Children between the ages of 9 and 14, generally known 
as half-timers, are employed in mills for six hours" day, and the Bombay 
Government proposed, after discussion with representative, of the mill-owners, 
to take powers, by rules under the Factories Act, to split the shift into two 
three-hour periods, and to compel factory owners to provide educational facilities 
for children in the interval. The proposal was criticised extensively on the 
ground that children might be induced by their parents 01' by jobbers to 
work in the mill itself between the shifts, a practice which it would be very 
difficult for inspectors to prevent; and because it was doubted whether a 
system which involved retaining the children in the mill compound for nine 
hours, _even' if three of them were -to be passed in the mill school, was in 
itself desirable. The Buckingham and Carnatic Mills in Madras, it may be 
noted, keep to the six-hours shift, and educate those of the childrfln who choose 

-to come to school, after the earlier and before the later shift, the whole of the 
children working in the niill being employed in two six-hour shifts. This 
voluntary system has been a success, and has attracted a large proportion of the 
children employed. But the' labour in these mills is not recruited by 
contractors; there are practically no rival mills in the neighbourhood; the 
workers are exceptionally' well controlled, and special arrangements are made for 
the comfort of the children. It is too much to hope that, where these 
conditions do not exist, the same l'esults wiII be attained. 

But an indirect method, such as splitting the !!hifts, or indeed any proce
dure by way of amendment of the Factories Act, seems to us illogical. 'I.'he first 
thing to do is to introduce compulsory education in areas where this is feasible, 
applicable to all classes of children ana. not merely to those employe'd in factories. 
Any conseqnential amendment of the Factories Act may then he considered. 
We note that in December 1917 an Act was passed by the Bombay Legislative 
Council, empowering municipalities (other than that of Bombay) to declare 
the education of cbildren between the ages of 6 and 11 years compUlsory 
subject to certain safeguards, and to raise funds to meet the necessary expendi
ture. In the debate on the bill, the effect of the proposed legislation on -the 
employment of I'hildren, especially in factories, was discussed; and the conclu
sion reached was embodied in section 11 of the Act. This has the result of 
leaving it to be decided, in the first place by the school committee and in the 
next by the magistrate before whom a case is brought, whether the employ
ment of a childis of such a natnra as·to interfere with iis efficient instruction:. 
The working of the Act will doubtless show whether any further and more direct 
form of restriction on the employment of children in factories or elsewhere is 
desirable. 

Conditions 01 238. In considering the important qnesti,on of the housing of workmen, we 
housing find widely different conditions prevailing in various parts of the country. 
induslriallabour Where factories have been established at a distance from towns, the labourers are 
in India. often housed in surrounding villages in much the same way as agricultural 

labour. In such cases employers have often found it impossible to obtain labour 
without providing accommodation. The dwellings take theform of single-storey 
lines, consisting. of single-room units, with either a verandah or, in some cases, 
a smaJl enclosed courtyard. Here conditions approximate to those of 
ordinary village life, e-xcept that as a rule the small garden plot owned by 
vilk1gers in many parts of J.ndia is absent, Such conditions are satisfactory, pro
vided that the employers enforce a few simple rules, furnish a small sanitary 
staff for scayenging purposes, and supervise closely the disposal ot excreta and 
tbe supply of drinking water. 

The next stage of development, and consequently of congestion, is exemp
lified in cities such as Mlldras, Oawnpore, Nagpur and Ahmedabad Mid in a very 
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large proportion of tne industrial areas round Calcutta. Here land is far 
cheaper than in the cities of Calcutta and Bombay, and accommodation usually 
consists of single-storey huts in groups known as bUB tis, erected by . persons 
other than the owners of the mill and rented by mill hands on fairly reasonable 
terms. In Rangoon and other parts of Burma seen by ns, adult male labourers 
are accommodated free of rent in large barrack rooms, holding 10, 20 or 30 
men eauh. In all these cases there is less comfort 'of the kind to which thc 
villager is accnstomed, and sanitation is more difficult and reqnires closc 
snpervision, whetber by the mill-owner or by the local authority. ·Even here, 
thc more enlightened factory owner .has found it advisable to provide accommo
dation on an increasing scale, recognising that, though the rent which· he can 
obtain will not pay him more than a trifling percentage on his ontlay, the mill 
which houses its labourers best will command the pick of the labour market, 
especially in the case of snch a flnid labour force as that on which the textile 
factories rely; Two of tlie large European factories in Cawnpore, two cotton 
mills in Bombay, and several jute mills near Calcutta have followed this policy. 
The last-mentioned are providing housing for an appreciable portion of their 
labour, either free or at a rate much below the economic rent. The accommo
dation is nsually of the single-storey, 01' at the worst of the double-storey 
typo, and is almost invariably in single-room units. These rooms are readily 
taken up by tho labourers, who apparently find no objection to renting them 
from their employers. In Ahmedahad there is a distinct movement in the same 
direotion. In this class of arejlS there are two reasons which have encouraged 
employers to provide accommodation for ·their labourers. Land is cheap 
relatively to its cost in the cities, and the mills have usually provided themselves 
in the first instance with large compounds, or, if this is not the case, no proe; 
hibitive expense is likely to be entailed in acquiring sufficient site-room. In 
t.he next place, the mills are not, as a rulll, so closely grouped together that 
labourers' accommodated in. buildings belonging to ono mill find it easy to go 
and work in another. Thus, the cmployer who incurs expenditure in housing 
his labour can be reasonably sure, in most cases, that that la;bour will con
tinue t.o work in his mill; in Bombay this does not hold good, as will be seen 
later. Those employers who' are sufficiently enlightened to pr9vide hQusing for 
their workmen employ expert advice as a, rule, and are readycn.ough to 
consider recent ideas in regard to the design and lay-out of industrial dwellings. 

'239. Great difficulty, however, is experienced in some cases in obtaining a General proposals 
clear title to the land and in coming to terms with tho numerous small interests regarding hous
bcld therein by various classes of individual owners and tenants. We have iDg of industrial 
indicated the difficulties that exist and our proposals for meeting them in labour. 
Chapter XIII bnt, as there indicated, we would go further in the case of land 
required bona fide for the housing of labour, than in that of sites for directly 
profit-making industrial purposes. In the former case, under certain condi-
tions, we . would support compulsory acquisition, at the expense of the 
employer as a general rule, provided that it is clearly proved to the satisfaction 
of Government that the proposed area is tbe IllOSt suitable that can be obtained; 
having' regard to any interests of importance that may be affected by acquisition. 
)).ne safeguards must, of course, be provided against the conversion of the land 
t.o other uses without the consent pf Government, and the buildings to be 
erected must be of a type approveu by the local sanitary s'uthorities. 'We 
propose also an alternative form of assistance where it is de8irable to accele-
rate unduly slow progress in housing or to avert threatened congestiC'n. 'fhe 
land might be acquired at the cost of Government or of the local authorities 
concerned and leased by them to the employer, either at a rate which will pay 
off its cost over a term of years and lea.ve it the property. of the employer, or 
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bil orditiary long leasehold terms. The land in such cases will afford ample 
security for the ontlay. Local authorities should also be encouraged, br, where 
necessary, created, to ensure the development and. lay-out of growing industrial 
areas on suitable lines, as well as to supervise sanitation. 'l'his will greatly 
assist employers, who, can only exercise authority in this respect over the 
land in their own possession and often experience serious trouble owing to 
the condit~on prevailing in adjoining areas. The outbreak of plague or 
cholera in an unregulated bUBti adjoining. a carefully manag'ed and laid-out 
settlement· is a most serious menace to the settlement itself. ;Local,authorities 
should also be given power to declare that c81-tain areas may be closed to 
industries, either generally or of particular kinds. 

Special Proposals for Bombay. 

Necessity for 240. Vir e should have considered the above recommendations, together 
spacial action in with those in Ohapter XIII sufficient to meet the situation throughout India 
case 01 Bombay generally, assuming that the various local authorities follow the policy of 
City. improving sanitation and housing in congested qual·ters, Ij,nd take care that 

adequate space is laid out, or, where necessary, acquired beforehand,. for 
industrial areas. But in the case of Bombay the existing congestion and 
the·difficulties in the way of bettermeht are unique in India, and, thou~ many 
proposals have been considered for dealing with them, no really practical 
steps have so far been taken, and s,pecial measures are obviously needed. We 
propose to deal at some length with the position in this city, both for the above 
reasons, and because Bombay is only, after all, an example of 'What continued 
neglect may produce elsewhere, though perhaps not on such an aggravated 
scale. Difficulties of a similar nature are beginning to make their appearance 
in other cities, tJ g., Oalcutta and Oawnpore, and the principles which we 
shall endeavour to lay down and the measures which we shall propose in the 
case of Bombay will serve to some extenil as amplifications of our foregoing 
proposals, for adoption elsewhere it necessary. 

In our description of Bombay in Ohapter II, we have given an account of 
the labouring classes, the sources from which they al'e reeruited, and the nature 
of their employment. We may, however, draw attention to the fact that mill 
operatives do not by any means constitute the entire labouring population of 
Bombay. Dock and godown labourers, employes of the railways and public. 
bodies, and cooly labour generally live under precisely the same conditions, 
and it would be unfair and useless to confine our discussion solely to the 
textile operatives. 

Conditions under 241. Much has been written about tbe housin~ of the Bombay labourer, 
which labonr is and, though the worst is very bad, it is necessary to point out that there has 
housed in been a good deal of exaggeration of the extent of the overcrowding and of the 
Bombay City. proportion which thc buildings of the worst type bear to the total numl;er. We 

visitell a number of workmen's dwellings, usually known aschawls, under the 
guidance of officials, mill-owners, and private persons interested in the im
provement of the conditions of the working classes. We recorded a consider
"ble body of evidence from all sources, c.fficial and otherwise. 'l'he existing 
state of affairs appears to be somewhat as follows .. 

'rhe worst type of chawl consists of a two-, three-, or four-storeyed 
building, with single-room units either placed back to back or separated by 
a narrow guIley two or tbretl feet wide, nsually traversed by an open drain. 
The rooms, e"pecially those on the ground fioor, are of teD. pitch dark ana 
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po~sess very little in the way of. windows; and even the small openings which 
eXls~ are closed by the inhabitants in their desire to secure privacy and to avoid 
the Imaginary evils of ventilation. The ground floors are usually damp owing 
to an insufficient plinth; the courtyards between the buildings are most undesir
a?ly narrow and, therefore, receive insuffioient sun and air. 'fhey are also very 
dIrty. Water arrangements are insufficient and latrine accommodation is bad, 
tbonghthe latter is being steadily improved. A most insanitary smell hangs 
l'Ound these buildings. 'fhe rents vary according to the value of the ground, 
which lies between Rs. 5 and Rs. 30 a square yard. '1'he monthly rent per 
room is from Rs. 3 to Rs. 7, and the rooms themselves are usually about 
10' x 1.0', with a small verandah in most cases .• The share of this rent paid 
by a particular individual or family is not high in proportion to wages, but 
even so, the standard of comfort is so low that the overcrowding entailcd 
by taking in boaraers or lodgcrs is readily tolerated for the sake of the contri
bution to the rent received from them. Villagers, i t ~ust he remembered 

. ' 
seldom pay actual house rent, and it is not natural to workers belonging 
to this class to look on such payments as a just and necessary form of 
expenditure. Owing to the fact that, on the one hand, the Ol'iginal tenant 
very oommonly takes in boarders or lodgers, while, on the other, the wa<>e-. ~ 

earning population al;e absent at wor~ for most of the day, and a hirge 
proportion of the inhabitants ~leep out at uight during the open season, and 

• indeed only use the rooins for purposes of cooking and eating their food, it is far 
from easy to obtain a true idea of the degree of overcrowding that undoubtedly 
exists. 'Ve saw a few cases of three families occupying a single l'o·om, 
and numerous indications of the presence of single adult lodgers in rooms 
occupied by one or two families. But it is necessary to avoid .exaggeration' and 
to take into account the mitigating factors indicated above, such as the 
habit, which many of the occupants have, of sleeping out of doors. Dwellers 
in chawls possess a better outfit of cooking utensils than the average village 
agriculturist, and, though their clothing is usually dirty,- they havc plenty 
of garments of quite reasonable quality. They also appear to have an ample 
sufficiency of food, judging by the amount that is thrown away. 

242. The chawls of the worst type do not, it would appear, constitute more 
than ten per cent. of the whole, although many of the remainder are 
distinctly insanitary. In the better class oflabourers' chawls, especially tbose 
built by the Municipality and the Improvement 'l'rust, conditions are of course 
different. 'fhere is more space between the buildings, there are more openings 
for light and ventilation, wider passages, and a more liber~l provision of 
windows. Sanitary and water arrangements are generally SUitable, although 
not in all cases on a sufficient scale. But it is very doubtful whether, even 
under Municipal or Improvement Trust management, overcrowding car; 
be prevented, owing_ to the· inveterate habit of ~e ~e.nants of adding to 
their income by taking in lodgers. The verandahs, In which the members of 
the family bathe and dress, are easily ?verlooked from su~roundin~ bllil~ings, 
and to secure privacy as well as to aVOId draughts or ram, ·the lllhabitants 
usmilly enclose them with matting or .sack~ng. It has .. apparently ~rove.d 
impossible to prevent the tenants from dlsposmg of rubbIsh by throwmg IS 
down from the upper floors. This practice, in spite of the efforts ~ade to keep 
the courtyards clean, leads to the presence of a la:g~ numbel' of flies ~lld adds 
to the unpleasant odour which seems t? pr~vall III most laboure:s cha"'~IB. 
Weare of opinion that the single-storey IIpe IS, as a type, SUpATlOr to the 
three- or ,four-storeyed cha~l, and have no doubt that the .id~al t? .be 
aimed at is a single-storey, or at the most double-storey, bluldmg WIth 
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courtyards or, if possible, double-room units; and in any case amp1e space 
round the buildings. That such an ideal is impossible of general fulfilment in 
the congested areas of the south and centre of the Island, we r~adily admit. 
But we strongly support the conclusion reached by the Bombay Development 
Committee in 1914, that the north-east of Bombav Island and the south-east of· • 
the neighbouring island of Salsette should be accepted as the main future site 
for new factories and for the industrial settlements required by them and by 
existing industries. 

243. The distribution of existing mills on the island of Bombay is as follows. 
There are comparatively small groups of mills in Colaba, at Sewri and Tardeo, 
with ohe or two mills in'the neighbourhood of· Mabim. But by far the 
greater number of the mills are concentrated between Worli and Chinchpokli. 
Some outlying mills, and one or two even in the more congested areas, possess 
sufficiently large co~pou~ds to permit of the erection of workmen's dwellings 
on land already in their ownership, or can find land at a reasonable price in 
their immediate vicinity. But even so, there is no practicable mea!ls of 
securing that the labourer so housed will work for the mill which has provided 
him with housing, owing to the immediate proximity of other mills, the 
capriciousness of the mill labourer, and the practice of recruiting mill hands 
through the semi.independent agency of jobbers. Striking instances of this 
were brought to our notice in the case of two mills, where only 57 per cent. 
of persons using the accommodation provided by the mills worked in those • 
mills. These facts will be found important in fixing the responsibility for the 
housing of labour. 

244. The B!1mbay Improvemeut Trust is the body which at present dis
charges the duty, so far as it devolves on the local illlthorities, of providing 
accommodation for the.poorer classes. In t.he course·of effecting improvements 
it has dishoused about 72,000 persons, of whom 53,000 have been provided 
with accommodation, mainly.by lessees of the Trust. 'rhe 'rrust· itself has. 
provided 4,630 rooms in permanent and 953 rooms in semi-permanent chawls. 
The total average population ofthese was 18,247.. The rent varies from Rs. 3-4 
to Rs. 5 pel' room. The average capital cost of laD,ji and buildings per adult 
housed in permanent chawls was Rs. 286. 

The Trust, after completing the programme of road improvements laid 
down for it by the Bombay Government in 1909, is, it is stated on page 35 of its 
annual report for the year 1915·16, in a position to take up the erection of 
chawls and the improvement of slum property in new schemes of an unprofitable 
nature, provided that the aggregate loss on such schemes, as expressed in terms 
of present value, does not exceed Rs. 122 lakhs. 

245. We had before us the follo'Yinp schemes:-

(1) The Improvement Trust scheme, which offers au employer the optioll, 
on payment of a deposit of 20 per cent. of the total estimated cost, of having 
land, if n~cessary, acquired and buildings erected for him by the Trust, on its 
standard plans. The buildings are then made over to the employer on leasc 
for 28 years, the annual payments being fixed at a sum which, together with 
the initial deposit, is sufficient to pay interest and sinking fund charges, with 
the result that, after the end of the period, the building b~comes the property 
of the employer. Though this experiment was. started in 1913, only one mill 
has so far availed itself of the scheme. Under pre-war conditions the estimated 
cost was Rs. 700 a room. Under war conditions, this figure rose to Rs. 972 ; 
an(i it may be a long time before the cost of building in Bombay returus to 
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normal figures. Taking Rs. 972 pel' room as a basis, with cost of manaO'e
ment and m;:tintenance and 6 pel' cent. on capital CORt to cover interest a:d 
sinking fund charges, the rent would work out at Rs. 7 a room. This 
figure should be reduced by tbe amount of sinking fund charges, which 
come to 2 per cent.; but even so, the resulting rent is a high one, and will· 
probably. be paid only at the cost of overcrowding. The general inability 
of the rmll-owner to make certain of his hur'lding being occupied by his own 
mill hands only, and the high cost of construction, involving high rents, 
probably account for the fact that the .proposals have so far failed to prove 
attractive. 

The,scheme is, in our opinion, good so far as it goes, but does not seem 
likely to afford a solution of the problem without other measures of 3 wider 
scope, which we shall propose below. The Improvement Trust ,cherne might, 
we think, be continued pari passu with tbese. 

(2) Another proposal was put forward on the following lines. The land 
should be acquired at the cost of Government ill suitable areas adjacent to the 
different groups of mills. The buildings should be erected by the Improve
ment 'rrust, and should acommodate ap the. single adults and (eventuallYltwo
thirds of the families em played. The buildings for the former class should be 
let at an economic rent to Chllwl-keepers, under the joi.nt supervision of the 
Municipality and the Improvement Trust; the others to the families direct, the 
mill-owners contributing Re. 1 per month per room towards the rent. Recrea
tion grounds, scwols, creches and dispensaries should· be erected by the Muni
cipality in the neighbourhood of these tenements. 

This scheme has the merits ofrecognising the responsibility of employers 
and the difficulty of inducing operatives to pay an economic rent under the 
conditions now existing in Bombay. But the basis on which the co-operation 
of employers is to be obtained seems to us too narrow to obtain the desired 
ends. 

246. The question whether employers should or should not be compelled in- The case ['Or and 
dividually to house their own labour hilS arisen in an acute form in Bombay; against ~ompul
and we have, therefore, entered into a somewhat prolonged discussion of the sion to 
releval\t factors. The Bombay Development Committee in their report proposed emploYer). 

tIl at ' mill-owners' should be compelled to take advantage of the Improvement 
Trust scheme, though their assertion of the principle that employes should be 
hqused close to the factory or within easy reach of it, would make it appear 
that they contemplated the erection of the undesirable three- and four-storeyed 
chawls. As against the principle of-individual compulsion, there is,. first, the 
fact that, so far as we have been able to discover, in no country have 
emplcryers been compelled by law to house their labour. In reply to this 
it is urged that Indian labour is weak and unorganised, and 11ad housing COlldi-
tions in a tropical country are more harmful than in temperate ·climates. But 
Indian industrialists, in spite of the large profits which they have in many 
cases been enabled to earn under war conditions, are in a less strong position 
than -their western competitors, both in respect of accumulated resources and 
financial facilities, and ~wing to the lack of traditional skill among their opera-
tivesand to the absence of a competent supervising class. To impose on 
individual concerns what must in many cases be a heavy financial handicap, 
would be undesirable and unjust. This burden would fall very unevenly on 
different mills, according to the finanoial position of each concern and the cost 
at which land for housing would be available in each case. There is the added 
objection that, in Bombay at any rate, where the case for compulsion is the 
strongest, it would be im:possible, as already pointed out, for emjJloyers, if 
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compelled to assume responsibility for bousiug their labour, to ensure, 
without an impracticable degree of interferenCe, that the accommodation so 
provided is used only by their own employes. It would be manifestly unjust 
to employers to compel them to build houses for their labour, unless. that 
labour was equally bound to occupy them. Again, it would be most unfair 
to limit compulsion solely to mill-owners, while not enforcing a similar 
obligation on the employers of othtr classes of labour, and a difficulty would 
be found in applying' it to smaller employers, or in deciding· where the line 
should be drawn. Finally, there are objections, frolI1' the labourer's own point 
of view, to the creation 'of a general system of landlord-employers, which 
would tend to keep labour too dependent on the latter. This position cannot 
always be avoided, but it should not be the object. of our policy. Though, as 
wc have stated, we are opposed to the principle of enforcing responsibility on 
employers by compelling private industrial concerns to house their own 
labour, we fully recognise this responsibility, and shall propose means for 
effecting its enforcement collectively, and with a consequent lightening of 
the burden by distributing it over a wide basis. 

247. We have recently seen proposals of the Bihar and Orissa Government 
for compelling coal·mine owners to house their own labour. But here cil" 
cumstances are very different. The population of a coal field is not an . adminis
trative unit like that of a large city, witb a diversity of liveliboods but a 
common interest in the success and prosperity of all of them. The entire income 
of the coal fields is derived from the coal and, therefore, from the coal-raising 
concerns. The income-earning power and prosperity of Bombay, on the 
other hand, are by no means entirely dependent ou industries. The Munici
palityof Bombay is a body which represenJ;s, and can reach with its taxation. 
all classes of the community; and it has a well-established entity of its own. 
Where, as in the coal fields, such an organisation does not exist, it may be 
necessary to throw on individual' owners the responsibility for housing their 
labour, a responsibility which, owing to the natural conditions of mining, is 
usually accepted by owners in actual practice. We think, therefore, that 
proposals regarding a coal field are scarcely a precedent for the imposition on 

. individual employers of the duty of compulsor;v housi~g in a big city. 

Responsibility 248. Before putting forward our suggestions as to the lines on which the 
for the'ftnancing present state of inpustriai housing may be improved in Bombay, we think it 
of industrial 
dwellings in 
Bombay. 

necessary, in view of the suggestions for Government as~istance tha.t have been 
,put forward,. to discuss. briefly the dAgree of responsibility attaching. to the 
various public authorities. that may conceivably be called upon to contribute. 
We would,in the first place, point out that, though the economic area which 
export. through Bombay is interested in having a good market for its raw pro
ducts, especially cotton, tlnd in the existence of adequate facilities for their 
transport by land and sea, it is not concerned with the question. whether the 
raw product is manufactured in Bombay city or elsewhere. Indeed, it may be 
argued that, from this point of vie\l', the general interest of the area concerned 
will be best served by the encouragement of the existing tendency to establish 
mills in various localities up country, such as Ahmedabad, Sholapur, and Indore. 
On the other hand, the city of Bombay is directly interested in the question of 
housing its operatives. We consider, therefore, that the largest share in the cost 
must Decessarily fall on the city of Bombay, as represented by its Municipality 
and Improvement Trust, but we think that the importance of Bombay, both as 
II city and as a port, warrants some measure of assistance from the Local 
Government. The co-operation of employers is also necessary, and WP, shall 
indicate below the mallner in which we think it showd be secured. 
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249. In framing our proposals dealing with the housing question in Bom· Recom. 
bay, we have to keep in mind two' points of view; firstly, the avoidance of mendations 
future congestion, and secondly, the amelioration of the existing state of affairs. regarding con· 
On the first point, we generally support t.he recommendation of the Bombay gestion in 
Development Committee, We consider that no industrial concerns should be Bombay City. 
started in the future, except in the 'north-east of the island of Bombay or in 
south-eastern Salsette, without the sanction of the Municipality, which should 
be withheld in cases where the location of the proposed industry is likely to 
produce congestion or is~herwise unsuit,able; and that an adequate scheme 
of drainage and warer supply should be put in hand to prepare the areas set 
aside for development, not only for industries but for industrial housing. 
Any industry which may start in the northern area will probably have to provide 
its own housing; and the requisite powers, including the power to determine 
whether or not a certain <'lass of industry may be admitted to certai~ sites, 
'should be taken by the 10caJ authorities, to ensure the development 
of the settlement on properlines and to prevent the formation of slums or 
insanit~ry bustis. 

250. Bombay is peculiarly unfortunate in having the main workshops of 
two large rail ways situated actually in the city, a state of affairs which exists in 
no other large town in India, and certainly should not be allowed to continue 
in Bombay any longer than can be helped, or be repeated elsewhere. The rail
way companies should, therefore, be induced, as much in their own interests as 
in those of the general public of Bombay, to locate their new shops, the building 
of which cannot be long delayed, at a reasonable distance from the city, even 
further afield than the industrial area proposed ahove, if possible; and should 
provide housing for their labour in situ. No railway, Govermrient department, 
or public body should depend for the housing of its labour on notoriously 
congested areas, whether in Bombay or' elsewhere. Housing of a suitable type 
should be provided, and, where practicable, in the northel'n indnstrial area. 
Improved means of communication, including the electrification of suburban 
railways and the extension of the tramway system, will in any case be required; 
and these will help to induce an increasing proportion of the working population 
to seek accommodation in the new industrial suburb. 

251. With regard to industries already located in the city, the existing 
position must be accepted as a basis, but the conditions can and should be con
siderahly improved. A definite stanclard for industrial dwellings sbould be detel·· 
mined, and a programme of building worked out and taken up at the expense 
of the local authorities, who should then manage the buildings. If the 
existing resources of these bodies, together with such assistance as the Local 
Government may be able to spare, are not sufficient for this purpose, then 
further taxation should be imposed in such a way as to fall mainly on the 
employers, whose co-operation may most suitably be obtained in this form. 
Due account should he taken in this event of cases where employers have ' 
already made adequate arragements for the housing of their labour. 

We recognise that the outlay involved will be very heavy; but though we 
think it inadvisable to attempt any estimate, we do not consider that tIle cost 
will reach an impossible figure. The delay, which has already been allow:ed to 
occur, has greatly increased the estimate which would have sufficed a few years 
ago, and it seems fairly certain that further hesitation will make matters a great 
deal worse. For ~very reason, therefore. action should be taken at oncc. 

~l 



Faotory houl'8. 

160 

General Measures. 

252. We have received evidence in one or two provinces on the subject of 
factory hours. It was generally agreEd that mill hands loiter away much of 
the time during which they are nominally at work, one or two prominent 
factory owners stating that the operatives did not actually work for more 
than 8 hours out of the 12 at present permitted by the factory law. Some 
witnesses said that, if the hours were reduced, workmen would still waste so 
much time as seriously to reduce the present rate of productio!J.. Others seemed 
to favour 11 ten-hour day, but were afraid that it would lead, temporarily at 
any rate, to some reduction of output, which m.ight handicap Indian mills as 
against foreign competitors. The present factory hours were laid down after 
pl'Olonged consideration and after an enquiry by a Oommission, appointed for 
the special purpose of examining the conditions under wbich factory labour 
worked and of devising suitable legislation. We are, therefore, hardly in a 
position to make any definite recommendation regarding the hours of employ
ment, a question which rcqnire~ far more detailed consideration than we have 
been able to give to it, but deserves, we think, further examination. In 
other countries it has been found that a redo.ction of the number of hours spent 
inside the factory has been possible, consistently with the employment of the 
machinel'y fO!' a longer time by means of the shift system, and that shorter 
factory hours have cxercised an important effect in the direction of improving 
the standard of living of factory hands, and have helped in diminishing the 
congestion of labourers' dwellings, by giving time for employes to come in from 
areas situated at a little distance from their work. But further enquiJ·y is 
necessary to ascertain how far such measures are possible in India; and we 
recoguise that, in any case, until' the workers have learned how to use a longer 
period of leisure more advantageously, such a concession may not be an 
unmixed benefit. 

Improvement of 253. We desire to draw sp"cial attention to a note (Appeudix L) prepared 
public health. by the Sanitary Commissioner with the Government of India on the effect which 

the improvement of public healtb may have on industrial develop:nent. He has, 
in our opinion, given good reasons for a belief that, with a proper organisation 
for the care of public health, the efficiency of our labour force, especially in the 
case of organised industries, could be definitely and substantially increased. His 
note, we think, also gives ground for belief that the conditions under which 
industriallahour lives in India oan be made far mOl'e healthy and, therefore, 
more attractive. The faot that we received so little direct evidence on this 
important subjeot is a striking testimony tO,the general ignorance of the serious 
effect which var:ious forms of preventible dIsease exert on' the efficiency of 
Indian labour. The question of public health is, we fully recognis~, one on 
which much can be said from a far wider point of view than from the purely 
eoonomic aspect in which we arc now regarding it. But we think that the 
presentment of the case for action will be not the less forci.ble, if we confine 
ourselves to the severely practical problem of the loss from preventible disease 
to employors and employed. '-

It is clear that the improvement of the health of industrial workers 
cannot be discu~sed separately from the question of public health generally, if 
only for the·r.Jason that a large proportion of Indian industrial labour moves 
periodically fmm village to city and back again. The Sanitary Commissioner's 
note indicates clearly the lines on which the requisite organi&ttiol1 for the 
care of public health must be formed. Tile existing evils are widespread 
and can only he dealt with by an equally widespread organisation. Into the' 
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deta~ls of "such a~scheme we cannot enter in this report; we have made certain 
SP~Clfic suggestions to meet individual defects; but we feel it necessary to 
pomt out here that we believe the effect of preventible disease on industrial 
labon! to be very great, while the establishment of a satisfactory organisation 
to combat it is bound to have appreciable results, and may lead to Ilene-fits 
beyond anything" which we can at present estimate. 

264. Measures for th~ welfare of operatives in India fall under the heads oj' General wdfare 
co-operation, the provision of open spaces and other facilities for recreation, work. 
medical attendance, and instruction by various methods and in various subjects. 
Steps in these directions are being. taken by Government departments, by the 
more enlightened mill-owners, and by private associations like the Servants 
of India Society and the Social Service League. . Tbe necessity of providing 
open spaces for recreation is generally recognised; medical facili tiep, when on 
the right lines, are freely resorted to by the labouring classes, and we would 
emphasise the urgency for a further extension of these. Co-operative work 
among labourers and especially among mill hands presents serious difficulties 
owing to the fluctuating nature of the popUlation and to the lack of a com mon 
interest. But their indebtedness and the extent to which they are exploited 
by the shop-keepers from whom they buy their daily supplies furnish a vcry 
strong case for a special effort. Employers may give most valuable aid in all 
these directions; and, in particular, by starting benefit and provident funds 
and by the provision of compensation for injuries, etc., received by t heir em-
ployes, a measure which, though already taken by a few public· spirited 
industrialists, should be much more generally' followed. 'rite encouragement 
of sports and athletics will improve the health of operatives amI increase their 
interest in life. Finally, there arc many subjects on which the urban working 
classes require instruction. The rules of health, diet, and sanitation;· the care 
of children; the evils of intemperance; aU these are matters which require 
to be constantly pressed on the attention of operatives. 'fhe latter question is, 
in particular, one that affects the standard of comfort and the efficiency of 
labour veq deeply, and we fcel it necessary to point out the temptations that the 
existing facilities for liquor drinking put in the way of the workmen, and 
the necessity of removing the liquor shops as far as possible from the 
neighbourhood of mills and factories, and of pruviding alternative attractions 
in the form of places for the sale vf temperance beverages. Libraries and read-
ing rooms will afford means of instruction, as well as of amusement, and the 
same may be said of cinema displays. Street or indoor lecturing is also often a 
useful method of imparting knowledge or awakening' interest. Employers 
might give occasional opportunities for moral and religious instruction, especially 
where they have provided accommodation for workers in large settlements. It 
must be recognised, however, that official organisations, as at present consti-
tuted, are ill suited for work of this sort, ami nothing really substantial or 
satisfactory can be accomplished without the disinterested labours of private 
individuals and associations, whiuh, with one or two brilliant exceptions, havc, 
so far, been sadly lacking. Government and loea 1 bodies as well as employers, 
however, can and should assist such efforts, both financially and in other 
ways; but the direct participation of official agency in social welfare work 
must wait unt.il the civic sense has become more fully developed, nnd we 
therefore think it out of the place to make definite suggestions. 
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-CHAPTER XVII. 

COTTAGE INDUSTRIES. 

255. Ono of the most striking features of Indian industrial life is the Present position 
vitality of the old doriltlstic industries, and in a previous chapter we have briefly ?f cot~ge 
indicated the reasons for their survival in the face of factory competition, both mdustrles. 
Indian and foreign. The instances to the contrary, however, are instructive. 
The spinning of cotton by hand has entirely disappeared. In the towns, the 
work otpaddy pounding, wheat grinding and other laborious home industries is 
being more and more performed by power,driven mills, and for social and 
economic reasons no one will regret the change. The relief of women from 
these household burdens is a step in advance, and leaves them leisure 
which they may in the future devote either to more cultured domestic occupa· 
tions or to more productiv,e work. The part played by women in cottage 
industries in India includes only the less skilled operations, except in Assam and 
Burma; in these provinces they carryon the whole business of weaving, and 
in Burma they also take an important share in other skilled manufactures. 

Apart from tbe beneficent changes brought about by the cotton mill, the 
rice mill and the flour mill, modern industrial enterprise has left India in 
substantial possession of its cottage industries. The imports from abroad and the 
products of Indian factories have been absorbed by the largely increased demands 
of the country. Nevel,theless, it must be admitted that the condition of village 
artisans is far from satisfactory and that they are, in earning capacity at any 
rate, in an inferior position to the employes in orgalJiseu factories, It must 
be assumed tbat cottage industries have survived because they are so far 
adapted to their environment. The artisans produce commodities which are in 
demand and so far have not "been displaced by factory-made goods, and thev 
work under conditions which they prefer to factory life. It must not b~ 
imagiged, however, that the artisan of to.day is wholly uninfluenced by the 
industrial changes of the past century. His methods remain the same, but in 
some instances he works with superior raw materials and in others with better 
tools. The weaver has taken to mill yarn, the dyer to synthetic dyes, the brass 
and copper smith to sheet metal, the blacksmith to iron rolled in convenient 
scctions, in each case with advantage to himself from the lessened cost of 
production, which has greatly exterrded his market. In some districts in lower 
Bengal, the wellvers use the fly.shuttle slay extensively; and tbey have 
recently adopted it in large numbers in the coast districts of the 'Madras 
Presidency, while it is also gradually coming into use elsewhere. The tailors 
invariably employ sewing machines, and town artisans readily take to improved 
tools of European or American manufacture. 

A general review of the evidence tendered to us, supplemented by numerous 
inspections in the towns and villages that we have visited, confirms us in the 
conclusion that cottage industries are a very important feature in the industrial' 
life of India; that they are by no means so primitive as they are usually 
depicted; and that there is no real ground for belief that they are generally in 
a llecadent condition. We have been unable to obtain ac"curate statistics 
regarding the actual number of workers in the various cottage industries, but 
in every town they still form a large percentage of the population, and they are 
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to be found in almost every village, so that their numbers are still vastly iarger 
than those of the operatives employed in organised industries. . ' 

256. Of these cottage industries, the most important is hand-loom weaving. 
It is believed. that between two and three million hand looms are at work in 
India, and their annual gross earnings must amount to something like tift, 
urores of rupees. Hand spinning has entirely died out; accurate statistics are 
available for the production of yarn, the output ,of cloth in Indian mills a~d 
weaving s)J.eds, and the imports of yarn into India; and it i.s thus possible to 
ascertain how much yarn is absorbed in the hand-loom in!Iustry. Calculations 
have been l:llade which show considerable fluctuations from year to year, but, on 
the whole, a tendency to an increased rather than to a diminished consumption. 
l'here is some reason to 'believe that weaving from coarse yarn is declining, 
while the medium and fine weavers are chiefly responsible for the increase. 

The subject has been dealt with in a separate note (Appendix I), based on 
the census figures and the returns of production a'nd of sea-borne trade. In 
connection with this note, we desire to draw attention to the Ilnsatisfactory 
means provided by the ordinary census for the collection of usefql occupational 
statistics, and to suggest the adoption of special enquiries for this object, which 
is at least as important as the ethnological discllssions that have hitherto 
figured so largely in census reports. 

257. Next to hand-loom weaving, metal working is the most important 
cottage industry; but there are no means of ascertaining accurately the numbers 
employed. 'rhe goldsmiths are flourishing; the brass aud copper workers have 
undoubtedly felt the competition of imported enamelled iron ware, glass and 
crockery; but the greater purchasing powers of the people have enabled them 
to absorb these domestic novelties and to substitute brass and copper vessels for 
village pottery. 

258. Sericulture based on the mulberry tree or shrub is an imporJant cottage 
industry in certain districts of Bengal and in Mysore. It also flourishes under 
State control in Kashmir and Jammu. Other fmms of sericulture, depcndent 
on the eri, tasar and muga silkworms, are widespread in Assam, Chota Nagpur 
and parts of the Central Provinces. MI'. H. Maxwell Lefroy has submitted to 
the Government of India a very detailed report on the silk industry, which we 
discuss in Appendix G. Disease among the worms seems to be the silk 
grower's principal difficulty. The indigenous methods of silk reeling are crude, 
and there is a case for the establishmeut of central factories to deal with cocoons. 
Indian silk weavers largely use imported silk, while the Indiau silk is exported' 
from the country for the manufacture of velvets and silk hats. 'l'he local silk 
is full of knots and loose ends, and is of very unequal strength. Consequently, 
it gives the weaver much trouble to prepare it for the loom, and he prefers the 
more even re-reeled silk imported from China. 

2.59. The indigenous dye industry has felt probably more than any other 
the effects of modern technical progress. When colouring matter was derived 
chiefly from vegetable sources, the processes were lengthy and laborious and the'. 
results uncertain; the use of imported synthetic dyes greatly shortened and 
simplified the operation and gave more certain resu!t.R, thus enormously reducing 
the cost. ~Iany dyers bad, perforce, to seek other means of livelihood, and 

. the attempts made since the war to replace the synthetic dyes have established 
the fact that veget(lble dye stuffs are, and always must be, incapable of meeting 
the demands of the industry on its present scale, both as to quality and' 
quantity. Furthcr, the change in taste brought about by the hrighter sYIlthetic 
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dyes renders.it difficult to find a market for the thinnel' !'Ind duller, though 
perhaps more pleasing, colours of vegetable.origin. 

260. The cottage industries of India are many; some of them are peculiar Sugge~ted 
to the country; but the great majority are to be found in some form 01' other ~e,:,e:es I lor 
all over the world. It is needless to emphasise the artisans' conservatism, lack p:e:~nt ~OSition. 
of ambition and present inability to appreciate a higher standard of living. 
They are very ignorant, and obviously the first step towards their improvement 
is to educate them. In most cottage industries the children can be employed at 
an early age, and it often faIls to the woman to take a fuIl share of the work. 
The care of children is, thorefore, apt to be neglected, and, they are put to work 
much too soon with the view of adding to the family earnings. Every gradation 
of skill !lnd craftsmanship is found in these cottage inuustrios, and, where It 

higher standard of comfort exists, the necessity for some education is recognised. 
Various efforts have been made to improve the condition of the artisans, hut 
they have heen feehly conceived and ill carried out. The Mission industrial 
schools deal almost entirely with Ohristians, and those stal·ted by District Boards, 
Municipalities or private agencies hardly show that the very diffi.cult problem 
has heen seriously considered. Pupils. nre attracted hy scholarships; the 
training is generally no hetter than could he obtained in the bazaar, and the 
hulk of the pupils belong to miscellaneous castes and certainly are not ~hildren 
of artisans. 

Our enquiries force us.to the conclusion that the crying need of industrial 
India at the present time is the provision of much greater facilities for the 
education of the artisan population. A part from such general meas~'es UR 

Governm\lnt may find it possible to introduce in the near fut1ll'e, we have 
recommended the establishment of an efficient system of industrial education 
in special industrial schools under the control of Departments of Industries. 

In modern industrial countries, such as Great Britain, the old system of 
apprenticeship to master workmen has almost died out; hut its decay occurred 
long after the praotical extinction of cottage industries, and it was replaced hy a 
widely extended system_of evening classes in polytechnic and municipal 
technica;l schools. The conditions here Me altogether different. The industrial 
school in India has achieved little in the past, yet it seems capahle of heing 
rendered an efficient means of educating the workers in cottage in dustries in 
the future. But no matter what steps are taken to improve the instruction 
given in the schools, the results will be negligible, unless the pupils can be 
induced to go through the whole course, so that their training js oomplete when 
they leave. The cheapness of Jiving in India is a powerful weapon in inter
national competition; but it is of little avail if the labour is inefficient and 
unorganised. There is no likelihood of cottage industries becoming extinct; but 
improvement in the condition of the workers is not probable, uuless better tools 
and plant are employed and an intelligent suhdivision of industrial processes 
introduced. There is a tendency, which will probably he accentuated, to 
organise small factories, and this should be encouraged, Such a result is, 
however, more likely to arise from individual capitalist effort than from any
thing like co-operation among the artisans. 

261. The fact that the individual artisan can make a living under the Trainill" 01 
_ cottage system has attracted the attention of the educated classes in recent years. master 0 

They have ohserved that thel'e was room for great improvements in methods workmen. 
and scope for the employment of capital. Accordingly, numerous attempts 
have been made to start small factories, into which it was intended that the 
Il>l'tisans should he drawn. In only a few cases has success heen achieved, Dud 
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then, as a !Ille, by men who bad acquired a practical working knowledge of the 
trade in question; but this fact is sufficient encomagement to warrant further 
efforts in this direction. In each industrial school provision should, therefore, be 
made for the instruction of a small number of pupils of a higher class with better 
educational attainments and with prospects of being able to command sufficient 
capital to start eventually in the trade themselves. In the case of weaving, 
something in this direction is being done at the Government Weaving Institute 
at Serampore, where a considerable number of fairly well educated young men 
are undergoing a course of instruction, which is intended to fit them ultimately 
to become master weavers. The scheme, however, fails to produce satisfactory 
results, owing to the absence of opportunities to acquire practical experience 
in the control of workmen and in the management of a commercial business. 
There are no hand-loom' factories or village associations, in which such training 
might be obtained, and it is necessary to arrange for a few small under
takings on these lines, if possible under private control, with assistance from 
Government in whatever form proves most suitable, to serve as demonstra
tions of work under commercial methods. Failing private enterprise, a purely 
commercial section should be attached to the larger weaving schools, with the 
avowed object of supplying the training, other than pure\ytechnical, which 
a master weaver must possess before he can hope to start in business for 
himself. 

We have dealt specially with weaving because of its intrinsic importance. 
As we have pointed out in Ohapter X, however, there are eRsential differences 
between weaving and crafts such as, for instance, metal working and 
carpentry, For these, instruction is needed rather than commercial organi, 
sations or the training of master craftsmen. 

262. We think that attention should also be concentrated on helping the 
individual workman to escape from the clutches of the' money-lender and to 
obtain Cl'edit on easy terms_ We make certain suggestions to this end in the 
following chapter, but, in cases which cannot be reaelied by the organisation 
for co-operative credit, Directors of Industries may well be empowered to grant 
small loans and to supply tools 3,nd plant on the hire-purchase system. The 
difficulties expe~ienced in dealing with this class of worker are well known, and 
the power to grant such 103Jls must he exercised cautiously; but, while the 
terms on which they are to be recovill'l3d should he easy, the margin 
between the cost of providing the money and the rate a,t which it is, lent 
should he sufficient to render the, business profitahle, as the ultimate aim 
should he to hand over such transactions to co-operative, societies or other 
agencies. 

263. In former times the art crafts of India reached a high degree of per
fection under the patronage of the rulers of the country. As cottage industries, 
these arts and crafts are still carried on" alld the skill and tradition of each are 
handed down from generation to glmeration. But the disappearance of the 
personal relations between worker and patron has had a disastrous effect. It bas 
deplived the former of his main incentive to excel, and has placen him entirely 
in thl\ hands of the dealer, who does 'not require articles which appeal to 
cultured taste, but merely such as will find a ready sale. There are schools of 
:1l't in Oalcutta, Bombay, Madras, Lucknow and Lahore, but the effect of 
these on tj:l€ workers is limited. The Victoria Jubilee Technical Institute in 
Madras, with funds contributed partly by the public and partly by Government, 
has a show room devoted to the display of the art.~ and crafts of the Presidency. 
'Most of the article. are purchased from the people who made them, and they 
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are all for sale. _Only appro-o;ed exhibits are accepted, and, as quality rather 
than cbeapness is the aim, the. IllRtitute is gradually inducing the craftsmen to 
return to the higher standard of work formerly in vogue, but uo longer possible 
if their only means of disposing of their productions is to sell them to the art 
curio dealer, who. purchases them by.the dozen at the lowest rate be can get 
the workers to accept. We saw a similar institute at Bangalore, and the 
Direct01~ of Iudustries in the United Provinces has opened a sale room in 

. Cawnpore on somewhat the same lines, though this latter institution is not 
confined to the .sale of artistic productions. These depMs offer promising 
prospects, but their weak point at present is their lack of a sufficiently aggressive 
policy. 'rhere is no one to instruct the craftsman, to criticise his work and to 
supply him with new ideas and designs. 'I'he men remain isolated in their 
villages ; and~ though there is a permanent display of their productions, there is 
no attempt, except in Rangoon, where there is, however, no school of art, and 
in Lahore, to hold periodical exhibitions, where craftsmen may be brought 
together to compare their work with that of others. Most important of all, 
the business side is neglected, and the depbts depend almost entirely upon casual 
visitors for the disposal of their exhibits. No use is made of the ordinary 
business methods by which sales are effected. There is practically no 
advertising, and no attempt is made to place the art productio/l'!; of the country on 
foreign markets. A bolder policy and more vigorolls management should be 
adopted, and the show rooms alld depMs should be more closely associated with 
the provincial art officers, whose influence over the craftsmen will be greatly 
strengthened, when the latter find that there is a ready sale for work prod.uced 
under expert artistic supervision. We have given reaSUilM in onr remarks on 
the cottage industries of Burma (Chapter It), which seem to show that the 
field for act.ion is specially promising in that province. 

264. A n essential feature, in fact, of any attempt to develope cottage The provision of 
iudustries in India must be the opening up of new markets for the goods markets IO! 
produced. Many of these industries have survived because of their ability to P~ducts of 
satisfy the strongly marked local demands for special designs. But where f~d!~es. 
productions go far afield, it is through the agency of middlemen and merchants, 
who, however, have so far shown little enterprise or originality in the necessary 
directions }"hich we have indicated above. We need only mention the_ toy. 
industry of Germany, tbe straw-plaiting work of Luton, and the many cottage 
industries of Japan, as examples of what can he done when enterprise and 
organisation take in hand the marketing of goods. T.his really pressing problem 
confronts anyone wbo would try to put the cottage industries of India on a 
better footing. Where a greater demand for their products has been created, 
the artisans have almost invariably squght on their own initiative to improve 
their means of production, but it requires capital to establish new markets, and 
in a subsequent chapter we make specific suggestions for, dealing with this 

prqlllem .. 
Not a little of the industrial success of modern Japan is due to theattentiou 

that has been paid, not only to the education and technical training of cottage 
workers, but to the building up of business organisations, 'Yhich t~ke over the 
products_of their industry- and dispose of them allover the world: The little 
that has been done in India in this direction is full of promise; but it is aimost 
entirely for inter!l.al trade. From the great centres of indigenous weaving and 
metal work, goods are sent far and wide; but usually only throughout India. 
The staple products-of Benares, ' Aligarh, Moradabad and Madura, to mention 
but a few of the larger towns where these industries flourish, are found in most 
parts of the country, but little. or no attempt is made to cater for foreign 

22 
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markets. The nature of their demand, actual or potential, is uuknown, and 
there' is uo one to direct attention to their possibilities. It is true that in the 
south of India there is a considerahle export trade in what are known as Madras 
handkerchiefs and' Singapore lungis, both products of hand·loom weaving 
and hoth specialities which find no sflle in India. But Indian merchants have 
undoubtedly neglected the potentiali,ties of cottage industries, and have done 
nothing to encourage the workers to produce goods of a class which would find 
,a ready market outside the country. The Swadeshi Stores in Bombay are a 
good example!Jf an active and successful agency for the internal distribution of 
the ,manufactures of cottage and other Indian industries, and they have been 
evidently of great as.'istance to a number of cottage 'industries, by making 
known to dwellers in laJlge cities like Bombay and Poona what other parts oj' 
the country are producing. If the Departments of Industries work in co
ope~ation with a business institution of this sort, they will find it a ready 
means of introducing the products of both existing and improved cottage 
industries to extensive markets, while it will in turn derive benefit from the/ 
i.nformation which the Departments can place at. its disposal. 
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CHAPTER XVIII. 

CO-OPERATION FOR SMALL AND COTTAGE INDUSTRIES. 

265. Certain difficulties besetting cott~e industries resemble problems Present posItion 
which, in the case of agriculture, are being solved gradually by co-operation. o! co-o~ative 
Co-operative bodies for the distribution of seed have had a striking success ou a efforrdt WIt tb ttag 

• . rega oco e 
very extended scale. In some cases, sOCIeties for the sale of agricultural industries. 
products, such as the-gur-selling societies ill the Deccan, have also doue well. 
One or two have been started to work cane-crushing and gur-making plant in 
Mysore, and in several provinces others have taken up t~e sale of agricultural 
implements. Inthe field of industrial co-operation, credit societies seem to 
have attained the largest degree of success, especially among small urban artisans 
who live ;lnd work in communities, and in. particular among weavers. The 
funds advanced are mainly used for the purchase of raw materials and imple-
ments, or to finance the sale of finished products. In addition to these, there 
are also a few societies which deal solely with productio~ or distribution or a 
combination of these. The scale on which co-operative credit societies are at 
present working is very small, when compared with the vast field for their 
services offered by the millions of small agriculturists and village artisans in 
India; but they have been at work sufficiently long to enable certain conclu-
sions to be drawn regarding their possibilities. 

ThEl following principles seem to be of general application in the case of 
all co-operative bodies, agricultural or industrial, that deal with purchase, 
production or distribution. .-

266. In the first place, before any such movement can be organised, the 
ground must llsually be prepared by the educative infiuence of co-operative 
credit, the simplest and most ;readily accepted fo;rm of co-operation in this 
country. In the next place, the central banks, the seconda;ry co-operative 
bodies which are the main financing agents, look with considerable and quite 
justifiable doubt, on societies of a new type, .until,thei;r soundness hasbeen 
tho{'Oughly established by success, and, not least so, on industrial societies the 
members of which cannot offer landed security. Again, in many cases, 
eSlecially in those which require some degree of technical skill or knowledge on 
the part of the agents employed, or need a more widespread orgauisation than a 
single credit society can offer, it is better to work through co-operative bodies 
founded ad hoc, or unions, as they are often called, than to entangle ordinary 
primary societies in responsibility for work which is not understood sufficiently 
by many of their members and makes too large a demand on the capac!ty of the 
societies. It would, for lnstance, be undesirable to saddle a small credit society, 

, of which perhaps 0)11y half of the members grow cane, with the task of financing 
and looking after a cane-crushing and g~lf-making plant. Mutual acquaintance 
and trust afe necessary assets in the case of a prima;ry credit society; but. a 
primary weavers' society 'small enough to fulfil these conditionR would not, in 
lllOst cases, be strong enough to finance the sale of its output. 

Where the .products of an industry have a ready sale at a more or less :fixed 
ymce, co-operative societies for. credit or purchase are not. difficult to work, 
but the advantages of co-operative sale in such cases are as a rule not 

22 ... 
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very great. But where the market depends on casual purchase; or is a 
fluctuating or seasonal one, most'of the workers are so largely in the hands of 
the money-lenders, who take these risks and charge very high rates for doing 
so, that it is not easy to help them, unless an organisation can. be set on foot 
large enough from tbe very beginning to finance stocks and arrange sales. 
Success is more likely to be achieved with readily marketable articles, and 
tbe more difficult cases may be taken up, when experience has been gained with 
the easier ones. 

Urban artisans who work iDdividually, such as smiths, _carpenters and, in 
many cases, metal a.nd leather workers, do not readily combine in co-operative 
organisations with unlimitqd liability; and without this, their assets' are not 
sufficient to command much credit. A Registrar of experience expressed the 
opinion that the most hopeful metbod of helping men of this sort might prove 
to be through urban banks of the Schultze-Delitsch type, which, though their 
aims are co-operati~,do not work on the principle of unlimited liability, and 
lend to individuals on the security of two other names. 

267. 'rhe main difficulty in the organi.sation of industrial societies for any 
purpose which involves dealings on a largesoale-the sale of piece-goods for· 
instance-lies in the. absence of persons of intelligence and standing aoquainted 
'with the business, whose interests are yet not necessarily opposed to the success 
of the scheme. The cloth merchant is directly interested in maintaining the 
weaver in his present state of bondage, while few educated persons have 
sufficient knowledge of the business and 'sufficient public Ilpirit to be able to 
organise it with success. There are, in the case of agricultural societies 
whether for credit or distribution, a fair number of puhlic-spirited landholders, 
'with interests diverging but little from those of their tenants, who have 
suffici'ent acquaintance with agriculture to manage the distribution of seed or 
manure. Tbe need for unofficial and properly qualified workers in this field is 
very great, and it has been suggested in the preceding.chapter that until the 
deficiency can be met, the most promising policy, at any rate among domestic 
workers in towns, is either to introduce the small entrepreneur who would 
organise production by putting out work for partial manufacture in the 
workman's home and completing it in a small factory;- or simply to bring 
together isolated workers into such a factory and pay them better wages 
than they can earn themselves under present conditions. Such schemes, if 
successful, would no doubt add greatly to the efficiency of production, though 
they would lower to some extent the status of the workers, and expose them 
to the risk of exploitation. 

268. In view of the importance of improving the position of the cotta.ge 
worker where he is handicapped, as at present, by the want of a free sale for 
his goods, it is justifiable to incur some risk in experimental efforts. A case or 
two might be selected, wbich careful previous investigation had shown to 'be 
free from special difficulties, and attempts made to build up an organisation for 
the sale of the manufactured product~. Such attempts have already yielded 
promising results in the case of the Bengal Home Industries Association, which 

_is a private effort, and in the Government dep6t at Oawnpore. But smaller and 
perhaps specialised agencies are also required for the local collection of articles, 
which can then be supplied regularly to central institutions or large shops. 
Such local institutions might be started with Government assistanIJC and 
control in the first instance, and afterwards converted into co-operative 
unions. In view of the success which has, in some oases, attended the sale' by 
Government agency of goods prepared by weavers employed as a famine-relief 

• 
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:measure, such a venture ought not in any case to involve serious lo~s. A 
,scheme of this kind would appear particularly likely to 'succeed in Burma . 

. ' In agricultural or industrial societies, the object of which is the purchase 
and employment for the common advantage of comparatively costly. machinery 
or plant, it seems necessary, nntil the confidence of central banks is gained, to 
give direct assistance in the form of takavi loans on the joint and sevel'al 
liability of the members, who should ordinarily be able to offer landed security. 
'This .proposal, which is merely an extension of the principle of land improve. 
ment loans, hIlS been explained in greater detail in Chapter XX. 

269. One of the duties of the Director of Industries should be to initiate l!'unciions 01 
industrial societies, especially in cases where fresh ground is being broken, and ~~ect: 01 
to afford assistance to them in technical and commercial matters after they us es. 
have been started. Opinions differ as to how far the supervision of purchase 
.and sale should be considered within his scope. The Director of Industries can 
obviously have no part in the administration of the statutory provisions 
applicable to co-operative societies. But he sbould be responsible for advising 
the societies on matters involving technical detail, ou the provision of new 
markets for products, and on the commercial aspect of proposed schemes. 
Whether and how he should deal with agricultural societies organised for the 

·employment of machinery, such as cane-crushing power plant, must depend on 
the decision reached regarding the control of agricultural engineering work. 

The intimate connection hetween co-operation and the improvement of 
. agriculture and cottage industries cannot he too strongly emphasised; and. the 
, officers who control these three branches of administration must recognise this 
·connection, and develope it by keeping very closely in touch with each other, if 
.iilley are to achieve genuine success in the dischar~e of their duties . 

.., 
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CHAPTER XIX. 
\ 

INDUSTRIES AND TRANSPORT. 

270. We received from witnesses a number of complaints to the effect thatEftect 01 
Indian railway policy does not tend to foster the industries of the country. On railway rates 
the other hand, those who have been favourably treated or are satisfied with ?D In~ 
the existing position are naturally silent, and the case has, therefore, been only Industries. 

partially represented to us. 

The question of'railway rates, is a very difficilit one, requiring a wide range 
·of detailed and technical knowledge for its proper understanding and still more 
for its efficient treatment. But there are certain general principles which stand 
out clearly and seem to bear directly on the specific subjects with which we 
are dealing. Our recommendations will be of more practical use if we 
avoid detail and frame them on broad and simple lines. 

271. Before the war, the major portion of Indian railway traffic flowed in General COUlee 

two streams-raw products moving towards the ports for export, and imported of traffic and its 
manufactured articles movirig up country from the ports. Of these !he eff~ct on railway 
first was by far the' greater. The policy of the railways has been based poliey. 
on ,this' position. and has followed and tended to stimulate these move-
ments of trade. Large volumes of traffic can, it is true, be more economically 
handled than a number of casual driblets; but' there has also been rivalry 
between Bombay, Oalcutta and Karachi to supply with imported goods the 
debatable land where their respective rail way systems touch, and to attract 
produce from it for export. The competition hetween cheap river transport by 
the Ganges and the East Indian Railway which runs alongside that river has 
caused the latter to lower its rates in some cases, leading to Ii corresponding 
reduction of rates by the Great Indian Peninsula Railway. The influence of the 
large shipping companies has also not been without its effect on the railways 
serving the ports; a line of steamers naturally wants goods con veyed to it as 
cheaply as possible, and can offer a railway serving its port of call important 
help in attracting traffic to ,that port. Coastwise traffic has also in many cases 
had a considerable influence on rail way rates. In OOI1sequence many inequalities 
have arisen between goods for export or imported articles on the one band 
and goods for inttlrnal use or lo'cally luanufactured articles on the other, in areas 
where railways compete with one another or with water transport; and 
speaking generally, favourable rat.es for raw produce moving to the ports ha.ve 
resulted. We' are naturally not in a position to prove that in any individual 
,case these rates are unnecessarily low. But the history of rate fixation reveals 
a desire to divert traffic from one Indian port to another, rather than a careful 
examination of the effect which the rate imposed would have on the total 
cost of 'conveying the goods to their port of foreign destination, and therefore 
on their ability to 'compete with products from rival sources. Presumably 
relevant local circumstances are duly taken into account when rates are fixed; 
the point which we desire to miLke is that there has been a tendency to think 
of attracting traffic to a particular railway rath~r than to consider whether a \ 
real necesSity exists for reduction in the ge!1eral interests of the country. \ 
Indeed it is possible that a moderate increase would not materially affect the 
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quantities coming forward. .A.s an example of undue reduction of rates Olle 

"\ exports, we would quote the case of hides. Their production cannot be· 
i affected by railway rates, though their disposal may be; and the grant of port 

rates nearly 50 per cent. less than the internal rates has certainly discouraged. 
Indian tanning, and ailled certain foreign industrialists to obtain a hold on 8. 

class of raw material of which India possesses a partial monopoly, 

'J'he fixation of railway rates on imports has followed much the same jines, 
as those which we have discussed in the case of exports. 

It would be easy to support the statements made above by numerous· 
instances; but the facts are generally admitted. The fixation of a single rate· 
is goverJ;led by so many considerations that the citation of individual cases·. 
would often be. uufair, if each were not fully analysed. 

Necessity (or a 
chllDge in rate 
IIDf4oJIlJOHey. 

272. The efforts of the couE-try in· future will be directed to bl'inging" 
raw materials to the most finished state possible before export; indeed, 
appreciable advances in this direction were already beIng made before the war~ 
and the policy underlying the whole of our recommendations depends on the 
acceptance of this desideratum. The governing principle which, we think, should 
be followed in railway rating, so far as it affects industries, is that internaL 
traffic should be rated as nearly as possible on an equality with traffic of the 
same class and over similar distances to and from the purts. This principle 
must of course admit of numerons exceptions, in consideration of the competi
tion of water transport; the cost of working particular sections of line, the 
convenienue of handling, the advantage of retu;n with full loads,. and many 
other factors. But we would press for its acceptance as far as possible in, 
the case of raw materials conveyed ,to, or manufactured materil>ls conveyed 

• 

from, an Indian manufacturing centre. . . 

We are well aware that numerous concessions have already been made for' 
the benefit of Indian industries; we have seen a long list of such in the case 
of the East Indian Railway in particular. But our principle premises more: 
than individual concessions; it involves the. necessity of considering from the 
widest possible. point of view, how far the existing low rates on produce for
export aIe really reqnired: equality may be better attained by raising a rate' 
which is needlessly low, than by reducing one which is not intrinsically too 
high. It would, we recognise, be most unwise to set on foot a policy of indi
vidual concessions to industries, without laying down any general principle to 
guide and limit them; one coucession of this kind involves an incalculable· 
sequence of others, and the eventual loss of income is likely to be very serious. 
We do not, of course, entirely bar the idea of individual couoessions, ana' we
shall indicate later the lines on which we think these may be safely given. But 
if existing inequalities are redressed on the basis that we hiwe suggested, the
necessity for such concessions will be less. We may draw attention here to. the· 
substantial rise in the priee of raw products and in running expenses, which 
is likely to continue ill many cases for long after the war. 'l'liis is an added. 
~rgument in favour of the reconsideration of the existing low rates for moving· 
freight to th~ ports. Weare a ware that in 1916 these rates were raised under
the general orders of the Government of India, apparently with the idea of 
maintaining, so far as possible, the distribution of traffic reached by past 
competition, while restoring to some extent the rates which that competition 
had reduced. 'fhe position should, however, be examined again from a wider 
standpoint than that of war time, and in estimating the effects of ratlllg the
critel'ion should be what the traffic can stand over its whole journey to the port 
of foreign destil:ation. 

• 
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273: We have pointed out above that one of the immediate causes for the Other effects 01 
low port rates was the competition between rival railway systems, which led them indiil·vidUaIio1i·~tiC 
t I k t · .... · d I . d··d I· t· . t f . ra way P cy o 00 on some ques IOns "Hom an nn u y III IVI ua IS WpOIll 0 VIew. on rates. 
Another instance of this attitude lies in the 'block rates,' or higher mileage 
charges for short lengths imposed on traffic moving from a station near :t 
j unction with another system tow:trds the junction, in order to travel a much 
longer dist:tnce over that other system. Similarly, when' scale' or ' tapering I 

mtes are charged, which involve a reduction of mileage rate iucreasing with 
the length of the lead, each rail way treats the length on its own system as the 
sole basis for its charges, irrespective of the total lead, and a cOllSignment which 
divides a journey of 300 miles equally between three railways only obtains the 
mileage rate applicable to a lead of 100 miles. 'Terminal' charges are also 
sometimes used for a similar ohject, viz., to extract as much as possible from 
traffic which will presumably travel a greater distance over a foreign line than 
over the line of its origin. There may be justification for these expedients 
in many cases, but it would appear that they often affect traffic undesirably. 
They have accentuated inequalities, and have, on the whole, tended to 
operate to tbe disadvantage of internal traffic and, therefore, of Indian industries. 
We think that ra,ilways should accept the principle which is followed in some 
other parts of the world, that a consignment travelling over more than one line 
should be charged a single sum based on the total distance, any special claims 
for extra cost incurred by a particular line in handling short-length traffic being 
met by the grant of suitable allowances or of a suitably larger share to the less 
favoured line, when dividing the total payment between the railways concerned. 

274t.An incidental effect of the policy that has stimnlated traffic to and The congestion 
fr~m the pol'ts ha,~ been the congestion of industries in port towns. The same of industrial 
advantage of favourable rates, granted to a less degree at other important centres. 
traffic centres, has had similar, though less marked, results in their case also. 
We have found it necessary in Ohapter XVI to comment at length on the 
serious labour difficulties created by the concentration of industries in certain 
centres, and we think that the railway rate policy which we have recom-
mended would help to diffuse and decentralise industries, and thereby increase 
the availability, the comfort and the efficiency of labour. 

275. We have suggested an examination of the desirability of ralsmg the Effect of 
existing low rat.es on raw materials for export; we think it equally necessary propos~d policy 
to do the same in the case of manufactured articles 01' materials imported. W e ~s apPtlied to 

. ." f Impor s. 
may quote, without entering into details, the Illstance 0 sugar, the increased 

. impol't of which coincided with the reduction of rates brought about by 
railway competition. Relevant points for consideration in such cases are how 
far the reduction benefits the ultimate consumer, or is appropriated by the 
manufacturer 01' middleman; and whether any of these persons really needs 
the concession. We would, howevcl', point to the necessity of one exception 
to this principle in the case of imports. Machinery and stores destined 
for industrial use in India should bc transported at the lowest rate possible; 
this will repay the railways many times over in subsequently increased business 
in other ways. 

. 
276. 1:'here are other difficulties affecting industrialists, of which we received Miscellaneous 

complaints. The shortage of wagons, the inconvenient routing of traffic, ~ftIcult~es. of 
unnecessary breaks of gauge, losses from careless handling or from dishonesty, lUdustl'lalist,~. 
the question of risk notes and the like were frequently mentioned to us by 
witnesses, and are commonly discussed in the press by business men and by bodies 
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interested. Into the merits of these questions we are neither prepared nor 
desirous to enter; but we are sure that the more effective representation 
with the Government of India of the industrial and commercial interests of thc 
country by a departmentcbarged with the task of developing an active rolicy 
of stimulation and improvement, cannot fail to do good ~ the country, and, 
therefore, in the long run to the railways also. 

277. We recommend for the serious consideration of Government the 
suggestion that this representation might be increased by appointing a com
mercial member of the Railway Board. But it is well to add that the power -
of cont.rol possessed hy the Railway Department over the railways is limited 
by'contracts in the case of company lines.; and so long as these, subsist, the 
only action yvhich the department cau take is by way of argument or 
influence. 

We have already stated that there will be more than one class of considera
tions to be taken in to account in dealing with the future railway rate policy. 
In dealing with questions of overseas trad.e and the effect of a change of rates on 
the ability of Indian produds to compete at the place of consumption with those 
from other sources, the Rail way Department will doubtless be' assisted by the 
department of Government in charge of commercial in terests, which will have 
the advantage in future of a more efficient system of commercial intelligence, 
linked with that which is now being elaborated for the British Empire 
as a whole. In the settlement of railway questions affecting the requirements 
and production of Indian industries, the proposed Department of Industries , 
should have a voice; and the provincial departments which we have 
suggested, with their industrial boards, would often take the initiative in 
such questions. No such organisation for the representation of local industrial 
interests and the effective presentmen't of their wishes before the Government 
of India has existed hitherto, and it is owing to its absence that the claims 
of industry have not, as a rule, been put forward effectively and authori
tatively. The interests of Indian industries and commerce should, we 
think, be represented at the Railway ,Conference and at the meetings of the 
Goods Classification Committee by appropriate officers of the imperial and 
provincial Departments of Industries, and in particular by the Director of 
Commercial and IndustriaUntelligence, as well as by representatives of British 
and Indian Commercial bodies. We think it beyond, our province ,to discuss 
how far, if at all, the relations which exist between the railways and the 
Railway Department of the Government of India would require modification to 
render effective the ,policy which we recommend. 

278. We have, we trust, made it clear that we advocate no one-sided policy 
of administering the railways as a means of subsidising industries, irrespective 
of financial consid.erations. We think, however, that favourable consideration 
should be given to new industries, in cases where the investigations of, the 
Department of Industries show this to be necessary, by the grant of low rates 
for a term of years. But we would again repeat, that the abolition of inequali
ties which we recommend would undermine many of the present complaints. 

Water Transport. 

279. We have examined a number of witnesses regarding the auestion of 
river transport, which is especially important in Bengal, Burma and A;sam. We 
were unable to arrive at d.efinite conclusions., We fully accept the desirability 
of the iml'rovement of many of the existing waterways; but the matter 



1'5 

really turns on the cost of the improvement in relation to the results to btl 
obtained ill the case of each scheme, and on the merits of these we are unable 
to express an opinion. We feel justified, however, in urging that the Govern
ment of India should take up the question of improving the existing waterways, 
as we cannot help thinking that, in the absence of a representative specially 
charged with their interests, the vested interests of railways have prevented 
waterways in India from receiving the attention that has been given to 
them in other large countries with such satisfactory results. The proposal to 
form a Waterways Trust was prominently brov.ght to our notice at Calcutta, 
and although we cannot give an opinion on its merits, the prospective advantages 
seem to be such as to merit the early consideration of Government. If our 
suggestion be accepted, that the control of communications should be separated 
from that of industries, the simplified Department of Commerce should be in 
a position to give greater attention, not only to the utilisation of existing 
waterways, but to their improvement with the view of increasing the number 
of channels of internal trade. . 

We consider it essential that railway and waterway administrations should 
work together harmoniously for the development of those parts of the country 
which are served by both, and we commend this question, together with that 
of coastwise freights,to the attention of the future Department of Commerce. 
The effect of shipping flCeights, coastwise and oversea, on transport, although we 
are well aware of its importance to the trade of the country, is a matter in 
regard to which we do not feel called upon to make any speoific recom-
mendations. • 

•• 





CHAPTER XX. 

INDUSTRIAL FINANCE. 

280. A detailed examination of modern industrial enterprise in India Attitude of 
d· 1 h f h h'l d . h I-f b Indian capitai ISC oses t e act tat, w I e urrng the last a century there has een con- towards 
siderable progress in respect of the investment of capital, it has been upon industrial 
comparatively rest~icted lines and there has been little enterprise in new undertakings. 

directions. In consequence, the major in dustries of India are few in number 
and have been till recently chiefly confined to the textile and leather industries 
and to mining. ' 

During the last few years, however, there has been a very marked 
broadening of the field 01 industrial activity, as exemplified by the establish
ment of the iron and stAel works at Kulti and Sakchi, various Portland 
cement works, the hydro-electric installations in Mysore, Kashmir, and on tl](l 
Western Ghats, and the extension of the use of electrical energy to a 
number of large towns. A number of further schemes are to come, and 
we may expect to see, in the immediate future, far greater utilisation Gf the 
water-power possibilities of the Western Ghats; large additions to the existing 
steel works; the creation of a group of subsidiary concerns to convert 
the output of the steel works into manufactured products; the smelting of 
zinc and copper and the production of sulphuric acid on a large scale; 
the treatment of coke by-products and the production of "heavy" chemicals 
on a modern basis; the manufactu~e of textile machinery and mill acces
sories; the building of steam and oil engines. Some of these projects are 

. under construction; others have been fully worked out and financed, and 
are ready to be- taken up at the close of the war; others again are being 
investigated by powerful interests. There has been much development in 
mechanical engineering, dlie chiefly to the incr~ased needs of the extend
ing railway system and t9 the general' growth of public and private enterprise. 
This movement has been, however, arrested by the war, which for a t.ime ren
dered capitalists afraid of new ventures, and has latterly made it impossible to 
obtain plant, machinery and staff. 

281. We may now considel'the extent to which capital to finance new enter- Capital in the 
prises is available in India. On· this subjcct we have received a large amount lUofussii. 

of evidenbe, an analysis of which yields the following facts. There is a 
considCl'able accumulation of capital in India, and to this new savings are beIng 
added every J ear. Some part of these savings is invested directly in the extension 
of industry. But we must again draw attentiOl:t to the vast differences in the 
economic conditions which pre~ail in dtfferent parts of India,. Banking facilities 
do not exist at all·for the great majority of agriculturists, 'and the co-operative 
credit 'movement is only in its-iniancy. Even where branches of banks 
exist in mofussil towns, they do not unfortunately attract the custom of the 
smal( trader or of the agriculturist; nor do either of these, under existing 
conditions, possess the confidence of the banks. The often illiterate agriculturist 
views with considerable doubt the deposit side of a bank's business, while the 
security that he can offer, though good of its kind, is, owing to his unhusinesR-
like methods, far less tempting to a bank than the business offered by the 
larger tenant farmers in other countries. 
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'the agriculturist, the rural artisan and the small h'ader are financed by 

t,he mahajan, who does not confine his dealings to money, but is often also a pur· 
chaser of local products and a dealer in imported articles. He either operates 
with his own capital, or is helped by a bigger man of his own class; and 
the latter often has dealings with banks on a considerable scale. The 
mahajan charges high interest; landed security is good, but is not eastly or 
rapidly realisable; debtors are uneducated and have no idea of business methods 
or of punctuality in meeting their obligations; their income is often pre
carious, depending as it does on the nature of the season; and, partly in self
protection, the mahajan charges a rate of interest which local custom readily 
tolerates. The larger mahajans who finance landowners or regular traders, 
often lend money on cheaper terms. But even they do not consider that 
organised industries, except a few' well·known and well·established ones with 
the value of which they are fully acquainted, furnish acceptable security, and 
when they lend to others, they exact heavy interest. It is only the smaller 
industrialists who crave the assistance of the ma.hajans. The larger concerns go 
to the banks. 

282. Thus, except for the branches of presidency and joint stock banks and 
a few local banks, such capital as exists in the'mofussilis unol'ganised, and the 
transfer of money is a personal transaction between the payer and the recip
ient. There are very many small towns, each of whichearries on considerable 
business under these conditions and without the aid of banks. The volume 
of business would ofter. be considered sufficient 'to warrant the establishment 
of a branch bank in the case of similar towns in Europe or America, where 
snch banks sometimes open only one or two days a week. But there is in India 
at present a lack of trained bank employes, owing to the absence in the past of 
facilities for commercial education and of any regular system of training 
Indians in banking work, while the coun1ry folk do not yet realise the advan
tages to themselves of organised banking. For""these reasons, the extension 
of banking in the mofussil has been slow. Where, as in the case of the 
Punjab, too rapid progress was made, it was attended with grave risks 
and followed hy disaster. There was mismanagement at the headquarters of 
some of the banks, and many of the branches did .little but receive deposits. 

Those who invest their savings find few fields which are at. once safe 
and attractive. Investments in land by purchase or mortgage still appeal most 
strongly to the Government official or professional man; and the farmer with 
spare funds cares for little else, except in a few parts of the country where 
some form of industry; usually of a simple type, has become recognised as a 
safe investment. The Post Office Savings Bank attracts depOSIts from the intelli
gent middle classes in towns, including Government servants; and to some 
e:x;tent Government paper also has found holders among the same ciasses, as well 
as amongst the bigger landholders. " 

283. The employment of wealth .by those agriCUlturists who possess it 
follows traditional .lines. In those parts of India where excessive subdivision 
of land is not the rule, well-to-do agriCUlturists are· found owning a fair 
quantity of jewellery which is worn by their womenfolk, and they keep in 
addition a certain amount of rupees or sovereigns, a part of which is used for 
the current expenses of their household and of their cultivation. The re~t they 
hoard against anticipated future necessities or lend to their neighbours. .After 
the harvest, the money which they have lent or expended on their cultivation 
nomes back to them. This seasonal enlployment of mouey leads to two results I 
the locking up of money unproductively during the slack seasou, and a high· 
rate of interest during the busy period, because money Can be used oniy 
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for ,a few months, and during t.heGe months it must earn a high rate of 
interest in order to yield the average return which would normally be avail-
able from long-period investments. . 

, In some mofnsail areas, small industrial undertakings are started by 
individuals, family groups or !,yndicates. But a sense of businpss proportion 
i~ lacking; in certain parts of the cotton tract, the number of ginning 
factories and baling presses is far beyond the requirements of the crop; and in 
the great rice.growing deltas of the Coromandel Coast and in parts of 
Burma, the numbf\r of small rioe mills established in recent years has rendered 
barely profitable what was, at the outset, a flourishing industry. 

284. We may now describe the state of affairs in the presidency towns CapitaJ In 
where a much larger proportion of the exchanges takes place through banks, Presidency 
and there is greater readiness on the part of some sections of the public to invest. towDS, 

The representatives of well-established firms, European and Indian, who have 
come before us as witnesses, generally testify to the fact that they themselves 
experience comparatively little difficulty in obtaining capital for any well
considered proposals which they are able to put forward. The Bombay Advisory 
Committee are.of the opinion that the shyness so often attributed to capital 
in India does not exist to a marked extent in Bombay city and probably 
not in the Bom'bay Presidency. But, speaking generally, and this remark applies 
even to Bombay, there is a complaint that the existing banking systcm is too 
Inelastic, and 'is insufficient to meet the neens of the country, and that, in 
I'espect of iudustries, development is greatly retarded because the banks refuse 
to advance money for lengthy periods on the security of buildings and plant. 
However, in the words of the head of a presidency bank :-" The business that 
a presidency bank may undertake is strictly confined within certain limits 
laid down in the Banks Act, and the underwriting of industrial capital 
and investing in, or lending on, the security of shares in industrial concerns do 
not come within those limits." We have received evidence in favour of a 
relaxation of the restrictions of the Presidency Banks Act, which prevent 
loans from being given for longer tban six montbs, and require the secnrityof 
two namcs. Practically all the other banks of established reputation, English 
and Indian, work on more or less the same lines, and the attempt in the 
l'unjab to introduce banking on industrial lines failed, owing, among other 
causes, to tbe attempts of the banks to finance long-term business with short-
term' deposits, and to the fact that they sank far too great a pl'Oportion of their 
funds. in a single industry. 

285. Whether in the presidency towns or in the mofussil, the difficulties in The financial 
obtaining'loans and financial assistance which are felt-and of the reality of diJliculties 01 
these we had pienty of evidence-are experienced chiefly in the case of the ~ed smtri~lli' t 

. . ., bl ff h . f m us a IS . mIddle-class llldustrlahsts, who are una e to 0 er t e securIty 0 approved names, 
or of stocks which could be readily disposed of. Indians suffer in a special 
degree from this deficiency ; for, among other reasons, they find it difficult to 
satisfy a bank, whose directorate and superior staff are entirely European, 
as to their financial position. In tbis connection it bas been strongly 
}'epresented to us in some quarters that the inclusion of Indian directors on the 
Boards of the Presidency Banks would promote the extension of their business 
and increase the provision of facilities for Indian industrialists; and we put 
forward this suggestion for the consideration of the banks concerned. There 
is no doubt that the small entrepreneur, wh!lther industrialist or trad~r, 
is hampered seriously by the lack of banks and of finance at reasonable 
r~tes; and that the extension of facilities 1&8 been far too slow and too 
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limited to meet the needs of the country. On the other haud, such applicants 
for assistance are often unable to exhibit their financial position in a form 
intelligible to a banker. 

286 .. Such are the conditions of rural and urban finance; and it is hardly 
3urprising that, taking into account the general ignorance of industries, money 
for investment therein, whether on loan 01' by way of subscription to capital, 
is not readily forthcoming and the wealth actually possessed does a very 
Rmall amount of work owing to its inactivity. There is a general demand 
for Government financial assistance, though there is no unanimity as to the 
form which it should take. It i8 s'tated plainly that the provision of 
Government funds for an industrial uudertaking or a guarantee of interest 
on the part of Govcrnment will attract investors, chiefly because it is generally 
considered that when Government gi.ves assistance in this form and assumes 
any part of the financial risks, it will examine the prospects of the undcrtakins
and will he reasonably sure of success. In the case of small industries and 
of those that are new to India, witnesses complained bitterly that the public 
are unwilling to invest, that sufficient capital cannot be obtained fTom the 
friends and acquaintances of the pl'Omoters, and that banks are unwilling to 
supplement the deficiency or even to· provide working capital. Money for 
such purposcl> can only be obtained at a rate so high as to swallow up the profits 
of the venture. 

The difficulty in raising capital for indnstries is mainly the measure, even 
in India, not of the insufficiency or inaccessibility of money, but of the 
opinion which its possessors liold of the industrial propositions put hefore them. 
We have seen that deficiency in business experience and practical knowledge 
of the technical details of an industry is often a mme serious handicap in the 
way of its promoters than lack of finance. l'hus we found in many cases 
that, where there were complaints of inability to obtain sufficiont capital 
there had been also initial miscalculations as to cost of buildings and plant, 
or as to the amount of working capital needed. In other parts of our report 
·we have formulated proposals for placing teehnical assistance and business 
advice at the disposal of industrialists; we have now to see whether it is desirable 
for GoveTnment to take any steps towards rendering finance available, whether 
for initial or working capital. 

Industrial Banks. 

287. WbElre industrial enterprise is in a healthy state, opinions seem to be 
crystallised in the evidence tendered to us by the Bombay Advisory Com
mittee, who state,. "We favour the establishment; of a central industrial 
bank or ,;milar organisation with a lal'ge capital and numerous branChes, 
designed to afford financial support to industries for longer peTiods and -on less 
r.flstricted security than is.· within the power or practice of existing banks. 
Such a bank would probably require a measure of Government support, 
but should not be brought under rigid Government control." , 

The only instance of an ·industrial bank in India is the Tata Industrial 
BaIlk,which was established quite recently and has not yet had time to evolve 
a systematic policy in dealin g with industries, or ·even to illustrate the 
possihilities and difficulties of this intetesting· form of financial activity. 
Our information TP,garding the British Trade Corporation, which, however, 
urrdertakes other lines of husiness than industrial banking, is'confined to the 
report of ihe Committee which recommended its inception and to the many 
critioisms which have been put forward in Parliament and iu the public press 
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on the report and on the terms of the charter, and no actual working experience 
is available as a guide. 

288. We have examined such material as we were able to obtain regarding Industrial Banks 
the part played by banks in the industrial development of Japan and Germany. in Germany and 
In the latter case, a compendium of the statistical position will be found Japan, 
in a note by the Director of Statistics printed among our reeords*. 'rhe charac-
teristics of the great German indu~trial banks are, brlefiy, the high proportion 
of their paid-up capital to their total cash transactions; the readiness with 
whioh they finance industrial and eommerci&l business and participate in fresh 
industrial ventures, by taking up and eventually selling blocks of shares in 
such undertakings; and, finally, the large extent to whieh they retain a con-
trol of the industries and businesses which they finance, by appointiug their 
representatives as directOl's. They have thus been able to make such under-
takings help one another and, therefore, the bank; and have at their disposal 
the wide range of technical knowledge and experience of these .assisted businesses 
to aid them in deciding on the merits of further undertakings. It is alleged 
that behind these banks stand the Reichsban k and the German Government. 

We have l'ecorded evidence on the Japanese banking system, whioh 
explains the methods on which the large banks purport to do business. We 
may consider, as a specimen of these, the case of the Nippon Kogyo Ginko, 
a Japanese industrial bank, with a Government guarantee of limi.ted duration. 
The by-laws of this bank,. which requh'e Government sancti<?ll, forbid the loan 
of an amount exceeding half of the bank's paid-up capital on urban land or 
industrial buildings; its debentlll'tis may. not exceed the value of certain 
securities held hy it, or be more than ten times the paid-up capital; and 
the bank must not give loans for longer periods than five years. We find 
thus in Japan a considerable degree"of State support and control in the case 
of banks which are designed to assist the commerce and industry of the 
oountry. We were unable, however, to form opinions of value on the effect 
of these methods in actual practice, and, though we received some information • 
regarding the mutual support obtained by industries through the gilds, we 
have no precise details as to the extent to which the local banks afford assistance 
to small in,ilustries, a function which, so far as we could ascertain, is not 
undertaken by the larger banks. 

289. We have now to consider what is the best class of agency for the Industrial banks: 
provision of initial and current finance for industries. The industrial trust their Possi.bilities 
or financial corporation for the promotion of industries, which some witnesses fOfr.thde atrs~tance 
. 'd ··t t d' tl d' h ° III us leB. supported, is, we conSI er, In' 1 S nature 00 1rec y concerne 1Il t e success 
of particular undertakings to be a suitable instrument for the general adyance-
mlm t of industries, though a useful agency fodurthering particular industrial 
interests. 'rhe multiplication of concerns in any ind ustry to which it is 
already committed, will not be welcomed by it. The industrial bank, on the 

- other • hand, if wisely conducted, is benefited by an increase in tbe number 
of individual undertakings, and it can to some extent prevent their extension 
beyond the safety point. It is true that in a country like India, where a wide 
industrial basis does not at present exist, the specialised business opinion and 
expert advice required by industrial banks are only available to a limited 
extent; but the latter can be, to some extent, provided frum the Government 
establishment which we have proposed, subject to t.he conditions laid down in 
paragraph 127 of Chapter IX. Weare not hlind to the dangers which attend the 
aiving of advice on an industrial proposal by the Government officer or 
department; but we feel confident that the successes will so greatly outnumber 
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the failures, that the general results of such a policy will be advan tageol1s. 
It is impossible for a bank to retain in its permanent employment a 
sufficient number of first-class experts to advise it on a great diversity 
of new industrial undertakings, while, if it confines itself to financing those 
as to the soundness of which it is able to satisfy itself, its activities will be 
too restricted to enable it to earn a profit on its necessarily large capital; 
and it may even have to limit its investments to so' small a number of industries 
as to endanger its own. stability. It appears to follow that an industrial 
bank with a sufficiently large capital to ensure its safe working must, at any 
rate for some time, combine ordinary banking business with its industrial 
activities to enable it to obtain a return on its capital. But it cannot be too 
strongly emphasised that, in such a case, the clearest possible distinction must 
be drawn between industrial finance and ordinary banking business. Share and 
debenture capital and long-term deposits may legitimately be used for the 
former purpose, but short-term deposits never; and any attempt so to employ 
them should be most strictly prohibited, if.nccessary by law. 

290. Judging by the information available from Japan and Germany, an 
industrial bank can assist in the provision of initial capital, either by examin
ing proposals for starting new concerns and allowing their prospectuses to issue 
with its imprimatu,·, or simply by providing them with money. This again 
may be done either by loan or by the purchase of shares. 

The provision of working capital for industries that have been started is 
undertaken by .existing banks, but few of these lend money on the security 
of plant and buildings, or reach the smaller"industrialist who most needs help, 
even when he can offer personal security or a lien on actual goods.· An 
extension of facilities to meet these cases would be of -the greatest assistance to 
small and middle-class iudustrialists. • 

What is required, then, is a bank which can keep in touch with small indus
trialists, is able to estimate the prospects of a fairly extensive range of 

• industries, and possesses funds which it can afford to lock up for a time in 
securities not readily realisable. A bank that is so equipped will often be 
able, even if it has in the last resort to take over a factory, to avoid much of 
the loss which such a Course would usually entail on an ordinary.bank. It is 
clear that a limit will have to be placed on the amount advanced on security 
of this kind, and this should bc . fixea. with special care in the case of money 
advanced towards initial capital. Plant has, in some cases, a sale value which 
can be estimated with a considerable degree of certainty; it then constitutes 
a fairly liquid asset. 

291. We are of opinion, therefore, that an industrial bank should posses~ a. 
paid-Up share or. debenture capital high in proportion to its total business; 
it should obserye the usual precautions in not allowing too large a share of its 
funds to be used for the benefit of any single iuterest or group of financially 
inter-dependent interests; its loans on plant, buildings and land should be 
carefully considered and ~hould be limited in each case; the larger portion ofits 
industrial business should be confined to the provision of working capital; it 
should provide initial capital with caution, at any rate during its opening 
years, and should not itself at first attempt to float companies, though it 
may advise and assiot in other ways persons Who propose to do so. The main 
factor of safety in an industdal bank is the judicious limita.tion of each class 
of business to its proper proportions. 

292. We ha ve shown that the lack of financial facilities is at present one 
of the most serious difficulties in the way of the extension of Indian industries, 
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and we believe that industrial banks, especiall~tmder the improvecl conditions ApPointment 
towards which the measures proposea'by us are intended to lead, would be a 01 exp~:tt 
potent means of removing these difficulties and of affor~ing help to industrialists. :~::ed~ 
'Ihe Tata Industrial Bank has recently started, with a large capital raised 
without Government assistance; but we think that there is still ample room for 
other institutions, especially of a type designed to afford assistance to smaller 
industrial undertakings. Although, as we shall explain below, there will be 
cases, particularly at first, in which direct Government assistance should be 
given to industrial undertakings, we are of opinion that work of this kind can 
be performed more suitably by private agency, and that Government should hand 
over all such business to suitable banks as soun as circumstances permit, and 
should frame its policy with this end in view. We consider that the establish-
ment of industrial banks working on approved lines is of sufficient national 
importance to justify Government assistance; but we do not feel that we have 
sufficient material before us to enable us to formulate a definite scheme for 
industrial banks, whether of provincial or imperial scope. We ask, thel'efore, 
for the appointment at the earliest possible date of an expert committee to 
consider what additional banking facilities are necessary for the initial and for 
the current finance of industries; what form of Government assistance or 
control will be required to ensure their extension on sound lines as widely as 
possible throughout the country; and wbether they should_be of provincial or 
of imperial scope, or whether both these forms might not be combined in a 
group of institutions werking together. 

Other Measures to provide Financial Facilities. 

293. We recognise,· however, that the adequate extension of industrial Provision of 
bl;tnks will be a mutter of time; and we have therefore considered a proposal cnrrent finance 

thO d . d b 'ddl' . 1 t' l' t f t fi lor middle-class to meet e nee experience y ml e-cHISs Ill( ns na IS s or curren nance, industrialists. 
a proposal which conld, it would seem, be readily mergecl in any future system 
of industrial banking. 

As we have alreany explained, the banks have no convenient agency for 
enabling them to ascertain whether the proprietors of small indnstrial 
concerns are working on sound lines and possess a good reputation for honesty 
and punctual payment. The proposal represents an attempt to supply this 
deficiency .and to bring such men more and more into touch with banks of 
repute. The scheme would, in the fil'St place, be confined solely to industrial 
businesses with a paid-up capital of from Rs. 5,000 to about Rs. one lakh. 
The provincial Director of Industries, assisted by his technical staff and by 
the advice of a committee of business men, among whom a representative 
of the lending bank might well find a place, would examine the financial 
position and reputation of applicants and their methods of manufacture, and 
would certify those persons wl1\Jse position was found satisfactory, ·as 
suitable recipients for a loau. This would take the form of a cash credit for 
a definite period and amount with a bank. Government would, under this 

. proposal, guarantee the. principal sum lent with interest at a rate to be agreed 
on with the banks. Any bank of repute would be allowed to participate in the 
scheme, and applicants would select the bank with which they would deal. 
Suitable limits, both maximum anel minimum, would have to be fixed for the 
cash credits. The raie of interest to be paid by approved applicants would be a 
matter for Government to decide. The l~tter might perhaps desire a rate 
~(lmewhat higher than the rate guaranteed to the bank. Some portion of this 
fllargin co~ld tb,(ln bl) retailled by the bank for its trouble,' and the rest be 

2oj, 4 

• 



Circumstances 
in which 
Government 
financial 
assistance 
may be given 
to large 
industrial 
undertakings. 

183 

used by Government as a set-oj against possible losses. If interest at a rate 
bigher than the bank ]'ate were levied, thl bank would find in this an induce
ment to take over an increasing share of the business, free of Government 
guarantee. By doing ttiis, the bank would receive the whole of the interest 
charged, instead of having to hand over some of it to Government. Similarly, 
if a certified applicant failed to pay his debt, the bank would only receive from 
Government, in addition to -the principal, the guaranteed rate of interest; 
and the bank would natmally do its best to avoid the loss of its share in the 
interest in excess of this, by watching the way in VI hieh the account was 
operated and reporting to the Director of Industries anything which showed 
. that action on his part was needed. 

It is clear that the success of the scheme would rest almnst entirely 
on the qualifications of the Director and on the nature of thenrganisation 
which he would have to create in order to determine the suitability of applicants 
fo,' help. We recognise also that, as a· general rule, the task of ascertaining the 
soundness of a concern asking for financial aid can be hest performed by 
a banker, and can only be undertaken by Government at some risk. But we 
have so strongly before us the difficulties. experienced b~' the middle-class 
Indian industrialist in obtaining financial assistance from existing banks, that 
we tbink the scheme deserves consideration, at any rate as an interim measme 
'until industrial banking facilities can be extended. The same principles 
apply with even greater 'force to any organisation for the supply of initial 
capital to industries. 

294. 'there are, however, still likely to be cases reqUlrmg help, which 
cannot for various reaFOns be reached by banks, and will need direct Govern
ment assistance. We have already indicated tbe extent to 'whicb Government 
should assist nascent industries by expert advice, by experiment, by demons
tration and pioneering; and we may point out that Directors of Industries and 
their staffs will often be in a position to assist and advise smail industrialists 
regarding the keeping of tbeir accounts, and the form in which they should place 
their busin,ess position before banks from whom they wish to borrow. . We 
consider that preliminary investigation and expert aclvice by Government will 
inspire confidence and render possible the starting of many industrial enter
prises, for which in existing circumstances private funds are not forthcom
ing. But there will still, we recognise, be occasional cases in which tbis will 
not be so, and more direct Government aid will then be asked fOl:- The advi
sability / of giving- such aid depends on the extent to which the starting of 
the enterprise in question will be of benefit to the public, and not merely on 
its probable advantage to the promoters of the industry.- Thus, the starting of 
a new or tbe improvement of an existing industry, when such a measme is 
required to supply an existing deficiency in the interests of national saf~ty, 
is clearly a case for direct aid. There may also be a few cases where a new 
in-dustry or process will have such an ~portant bearing on the economic 
development of the country as to deserve Government help .. Finally, it m9.Y 
even be found that the extension of an existing industry to a new locality 
will benefit local consumers 01' producers so markedly as to merit Govern-' 
ment a~sistance. We think that in the majority of instances private fnnds will 
be forthcoming without ilirect Government aid, to finance proposals put forwMd 
under any of the above conditions, if Government advice and technical 
assistance are freely utilised. But 'lbere private enterpr]se IS unable to obtain 
tunds without Government aid, and where, with such aid, prospects are pro
mising, we tbink that, in the circumstances described 'above, it should be 
gIven. Financial aid of this ]<ind, if for undertakings required in thl) interest~ 
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of national safety, should be solely a matter for the Imperial Government; in 
other cases, it should, subject to their general powers of financial sanction" be 
within the competence of Local Governments, where they possess the necessary 
expert staff. In practically all cases of Government aid to an industrial enter

'pI'ise, action is necessarily to some ex.tent experimental,. and favourable results 
may be of great importance to, future undertakings as well as to Gover,nment. 
We have noticed that in a few instanoes in which Local Gm'ernments have 
granted aid to industries, conditions were not so arranged as to permit of 
reliable inferences for future guidance being drawn from the results attained. 
It is, therefore, essential that, with due regard to the interests of the under
taking itself, any such experimental measures should be as far as possible 
crucial, as regards both conditions and scale of working. Prinoiples will be 
thus ascertained and a definite policy established, whicb should render possible a 
still further degree of delegation in favour of Local Governments. 

295. Gove1'nment assistance may take tbe form of guarantees of dividends Nature 01 Gov
of loans of money, or of undertakings to purchase output, as may appear e~men~ linan
most slJitable in each case. Thus guarantees may be appropriately given in the 100al a~sldstant ~elto 

f I . d . . . h d"d l' . 'k arge III us rIa case 0 arge Illustnes, III whICh t e IVI ene --earmng stage IS h ely to be undertakings. 
reached only after a comparatively long period. As a general rule, any sum 
paid by Government by way of guamntee should be refunded from the 
subsequent profits of the enterprise, when these have reached a certain 
predetermined percentage; and the guarantee should be only for a limited 
number of years, and at a somewhat higher rate than that which Government 
paper can be bought to yield. Loans are especially suitable in the case of 
concerns with assets of a comparatively liquid nature, but need not be 
confined to these, if Government is fully satisfied as to the prospects of the 
nndertaking. Agreements to purchase output may be freely given to concerns 
manufacturing articles not previously made in the country, and, in other 
cases, with greater caution and with due regard to existing interests in India. 
Such agreements should be limited in point of time, and should he accom-
panied by suitable conditions as to quality and price. The output must, of 
course, be of articles which Government requires for its own purposes. There 
may be a few industrial ventures which Government may consider of im-
portance to national safety, but does not desire to undertake by its o",,:n agency, 
tbough it thinks it necessary to llave a continuous and effective voice 
in tbeir management. In such cases, especially where sufficient private capital 
is not forthcoming, Government might contribute directly towards capital 
resources as a shareholder. The general effect of the measures suggested will 
be greater and will be in tbe direction where it is most needed, if ventures of 
moderate extent receive preference and the requirements of comparatively 
undeveloped districts are not overlooked. 

296. Before giving assistance which involves a cbal'ge on the public funds, Government 
Government, should satisfy itself regarding the financial status of the promoter supervision in 
and the economic and technical aspects of the proposed industry. The latter such cases. 
information may be collected eith,er by Government or by the promoters, so 
long as the agency employed is.of a nature to command confidence. Wbere 
any fOfIll of Government financial assistance is given, we consider it desirable 
that Government supervision should at least include audit and inspection, 
'lnd that it shoulll be secured by suitable agreements that the objects aimed at by 
Gov('xument. will be fulfilled; also that, where guarantees are o.ll'ered, 
unfair encroachments on the earnings of the undertaking should not; be per-
It\itted to o*her interest~. 
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297. In certain cases it may be desirable, especially in the early stages 
of an undertaking, to appoint a Government director, who need not, however, 
be an official. We realise that in the case of railways, where a well-esta"blished 
policy has been developed as the result of years of experience, a Government 
director can safely be allowed to exercise the power of veto; but in the case 
of commercial companies, where promptness of action is essential, Governinent 
interference, unless on carefully adjusted lines, would be liable to cause delay 
leading to very serious losses. Ordinarily, therefore, we consider that the 
functions of a Government director should be limited to reporting to Govern
ment the action contemplated or taken by the company, where it is of a nature 
demanding Government attention, and that he sh6uld not have to refer such 
action for sanction. 

298. We consider that, where industrial undertakings receive Government 
aid, e.g., by way of guarantee or subscription to share capital, their capital 
should be raised in India in rupees. in order to secure that the opportunity of 
subscribing to such undertakings is fully open to all classes of the public, we 
think that Government sboutd control the allotment of sbares, for example, by 
formulating rules designed to givc an opporlunity to small investors of joiniug 
in industrial enterprise, and to induce the Indian public to take an interest 
in industries. 

Undertakings 299. Similarly it is desirable in such cases for Government, so far as the 
ilY c~dmpat~es fin circumstances admit, to obtain some quid pl'O quo for its assistance, which 
conSI era Ion or .• 
Government may take the form of an nndertakmg to ~ell certam products to Government 
assistance. at a favourable rate and within cert.ain specified limits of quantity, if required; 

to give priority to Government orders in certain circulDstances; or to accept 
a certain number of apprentices. 

We wish to make it clear that the foregoing remarks are to be taken in 
the natnre of general suggestions; rigid prescriptions are undesirable, seelig 
that in the early stages of a new policy the activities of Government mnst 
naturally he regarded as experimental, and should therefore not be undnly 
fettered by hard and fast rules, the object in view being to foster indnstries with 
the minimum amount {}f Government assistance or interference. 

EnterPrises in 300.:There is a general consensus of opinion that there shonld be no 
competition with limitation on Government aid to a new enterprise, on thc ground of its 
foreign concerns. competing with an established external trade. 

Special recom
mendations re
garding Gov
ernment loans 
to small and 
cottage 
industries. 

301. Assistance may also be given by way of Imlns to smnll or cottage indus
tries and to co-operative societies. This class of loans sh{}nld be made by the 
Departments of Indnstries to persons or bodies whose financial position and 
character are found on, local enquiry to be suitable. Other forms of secnrity 
than landed property might be accepted, but in such cases a stipulation should 
be usually made that applicants should find a fair percentage of the total outlay 
from their own l'esonrces. The advice of the members of the .Board of Indu.s
tries or of its local or special committee as to the financial standing of an 
applicant for a loan would be of value and would usefully supplement local 
enqumes. We have already stated that all schemes for Government loans to 
industries should be worked with the object of handing over the business to a 
suitable banking agency in due course, and the interest on these loans should 
accordingly be fixed at a rate which would render this course possible. 

It should be a condition of the loan that it should be spent on approved 
types or plant and the department itself might, when desired by tho applicant, 
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purchase the plant. There are numerous types of plant suitable for the plll'poses 
of agriculture or of small industries, which could be made available by Govern
ment on the hire-purchase system. This system has already been followed 
with some degree of success in Mysore, by the State Department of Industries, 
and by private concerns elsewhere. We print as Appendix M the rules for hire
pnrchase in force in the Mysore State, as an instance of a mechanism which 
experience has shown to be effective. 

302. We consider that some maximum limit must be placed on the amount 
of individual loans advanced and on the value of plant supplied, under this 
system, but it would be for the Local Government to determine the figure to 
which thc powers of the Director of Industries should extend. We are further 

eof opinion tha,t advances of this kind, whether in cash or by way of hire
purchase, should be made under a special Act providing suitable mcans 
f01' the recovery of outstandings. In 'the absence of such provision, the 
difficulty of recovery will tend unduly to restrict the giving of advances. The 
Land Improvement Loans Act and the Agriculturists' Loans Act do not cover 
the granting of loans for purposes unconnected with agriculture, nor do they 
permit of the loan takiug the form of plant made -over to the recipient on a 
hire-purchase system. For these reasons, we think that fresh legislation would 
be required. 
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CHAPTER XXI. 

PROVINCIAL DEPARTMENTS OF INDUSTRIES. 

303. We have shown in preceding chapters that the economic development Recapitulation of 

of India has been very incomplete, and that its numerous deficiencies have left previous pro
her exposed to disadvantages and dangers from which a proper organisation of posaIs. 
her resources and workers would make her free. This:end'Cannot be achieved, 
in the peculiar circumstances of the country, without the adoption of a 
national policy of industtial improvement, covering a number of parallel lines 
of advaIfCe which have been explained in detail. We have drawn attention to 
the neccssity of technical and industrial education, and we have recommended. 
a .comprehensive scheme to meet the needs of the leading industries. We 
have indicated the extent to which tbe country suffers at prescnt from the lack 
of organisation :}mong scientists, /Ind· we have made general suggestions for 
remedying this deficiency. We have pointed out the improvements which 

, require to be effected in the Agricultural and Forest Departments and in the 
Geological Survey, to make them more useful to industrialists and co the country • 
generally. Agriculture is our most important industry and, if conducted 
on more efficicnt lines, it will not only supply a greater range of raw materials 
to industrialists, but will set free some share of the labour which it is· at 
present employing in a wasteful manner. We have discussed the sources of 
power which exist in India' and hav? made suggestions for their more economi· 
cal and efficient utilisation. Perhaps the most important of our proposals are 
those relating to industrial experiment and research, and to technical assistance 
and advice to industrialists, and we have explained in some detail the different 
forms that these must take in the case of both cottage and larger industries. 
The organisation proposed for the aid of the former will require to be 
supplemented by a system of finance by Government and by co-operative 
agencies .. To meet the financial needs of the larger industries we have made 
separate suggestions. We have proposed that the purchase of Government 
stores should be conducted in a way which will encourage manufactures in 
this country, and we have also pointed out the necessity of an improved system 
of commercia). and industrial intelligence. 'We have made a number of 
incidental suggestions regarding such matters as transport, land acquisition ami 
the mining rules, which will, we hope, smooth the path of industrial progress. 
We have discuSSlld the general position of industrial labour' in India, and 
have tried to show in what ways its efficiency is affected by the surroundings 
in which it lives and works, and how far these can and should be improved. 

304. 'ro carry out these su~gestion8 in the first instance and to maintain 
the ground won, we require a specific organisation, properly equipped for the 
purpose, whose duty it will also be to keep a constant watch for industrial 
developments abroad that may menace the interests of India, and to see that such 
assistance as can be afforded is not lacking to our industries in their struggle 
against outside competition. Wemust emphasise the extensive nature of these 
proposals, each one of which will involve heavy responsibility in direction, 
which can only be discharged with the aid of the best expert advice, executive 
work on a wide scale requiring a numerous staff for its performance, and the 
expenditure of large sums both by Government and the industrial public. 

We are proposing measures designed to assist existing industries, in which 
U1.,!1Iir Cl'ores of rufleos ar~ inY!lsted, 3 nelto b~qd u~ new on~s which may become 
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of equal importance, with the object. of making India self-sufficing both in 
.-respect of her industries and of the expert staff which they require. These 
far-reaching aims can never he achieved without a great effort, in which both 
the Government and the people must fully co-operate; and for this co-operation 
we have provided. So far as Government is concerned, the main share of the 
work will fall to provincial administrations, but in the interasts 'of economy 
and efficiency alike, some important duties will have to be performod by the 
Imperial Government, and the latter will, in any case, be responsible for the 
success or failure of the policy, of wbich it must assume the general 'direction. 

305. We have already indicated the shares that will have to be borne in 
\ ' 

this work by the Imperial and Local Govel'llments, respectively. The control 
of technical and industrial education, except in the ca~e of two central. institu
tions, one for the highest class of instruction in engineering, the otrler for 

. metallurgy and mineral technology', for which we think a necessity will sooner 
or later arise, will lie entirely with provincial Governments, though we 
contemplate certain advisory functions heing perlormed by imperial agency, to 
ensure this form of education being maintained on sound lines and to avoid 
the numerous errors of the past. 

By tar the greater number of the. members of the Chemical Service, which' 
is the one most intimately concerned in industries, would according t{) our 
recommendations be placed under the orders o~ Local Governments, and the 
Imperial Government would then be concerned merely with questions of the 
recruitment, promotion and distribution of the staff, and with fundamental 
research. We have proposed DO alteration in the existing allocation of 
responsibility in respect of the Agricultilral and Forest Services, nor in the 
case of the Geological Survey. In Chapter XIV we have shown that a 
limited number of special cases exist, where,' in the interests of economy 
and efficiency, the initial measures must be taken by the Imperial Governmentlf 
But in most cases this work would be done by Provincial Governments, who 
would, as a rule, be responsible fO!' the practical application of the results of 
investigations, whether carried out by themselves or by the . Imperial 
Government .• We have proposed that commercial and industrial intelligence 
should be collected and utilised in the first instance by the provincial Depart. 
ments of Industries, which would transmit the information to the Director of 
Commercial and, Industrial Intelligence, The purchase of stores would be 
dealt with init!ally by provincial departmeuts, hut there are certain important 
materials which must obviously be purchased by a central agency, and this 
will, in any caSIl be required for the distribution of provincial demands that 
cannot be satisfied 'locally. ' ' 

The administration or certain Acts a~d rules affecting industries, ,such as 
the Factories Act, and the Mines Act and Mining Rules, should be controlled 
by an imperial department, as at present, to avoid inequalities of treatment 
which would operate unfairly on industrialists in different parts of. the country, 
though the necessary executive work woUld continue to be done entirely by 
Local Governments. In respect of financial aid to industries, we have propos~ 
that loans to cottage and small industries, when necessary, may be made oy 
Local Governments; while we think that larger-scale finance must be for the 
present provided by private agency, though we contemplate the grant of 
Government assiswtllce in special cases. The welfare of industrial workers must 
l1e entirely a provincial concern. 

Departments of Industries have been formally sanctioned by the Secretary 
of State in some provinces (Madras and the United Provinces), and in most 
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others tentative measures of a similar character have been taken by local 
administrations. 

We think that the recapitulation of our proposals, which we have given 
in this chapter, will show that the responsibilities of provincial Governments 
in respect of industries can be successfully discharged only through provincial 
Departments of Industries, which should be controlled by Directors of In
dustries. In'these conclusions we are supported by the almost unanimous 
opinion of the witnesses who gave evidence before us., 

306. The work of provincial Departments of Industries should fall under Work 01 Pro • 
. the following headg :_ - vincial Depart· 

( ) n1h d' t t f' d t' - . 1 d' 1 h ,menls 01 Indust-a -L e Hec encourage men 0 m us ,rleR, mc u mg a arge s are lU ries. 
industrial research work, the provision of technical advice and 
assistance to industrialists, the examination of applications for 
special concessions, and the grant of loans to small and cottage 
industries. 

_(b) "rhe coll!lction and disb'ibution of commercial and industrial in
telligence; the work of passing Government indents and of 
purchasing and inspecting certain classes of Government stores j 
the orgariisation of markets for local products; the conduct of 
special enquiries and industrial surveys; the holding of industrial 
exbibitions and the management of commercial and industrial 
museums. 

(0) The control of technical and. industrial education. This would 
necessitate the trainiug of staff for, and the iuspection of, in
dustrial schools t' the organimtion and inspection of apprentIce 
classes attached to large works, and the provision of the staff 
for the necessary theoretical teaehing. The Director would also 
have to take his share in the control of the higher institutions 
for technical training. Funds for technical and industrial educa
tion w~uld be provided from his budget. 

(d) The control of the staff employed for the local administration of the 
Electricity, Factories and Boiler Acts; and the furnishing of 
advice to Government on the industrial amI commercial aspects 
·of the Mines Act and of the rules for mining leases and pros
pecting licenses. 

We desire tb draw attention also to the necessity for some means of 
exchanging information regarding the experience gained in different provinces. 
Even in respect of cottage industries this is necessary. We found at 
work in the local weaving institute of a certain province two types of looms, 
the use of which had been entirely abandoned, and for good reasons, in at. 
least three other provinces which had tried them. We have made definite 
proposals to secure the exchange of information in respect of technical and 

, industrial education and of the purchase of Government stores. As general 
measures, periodical publications, occasional eonferences, both general and 
sectional, and inter-provincial visits seem the best means of doing what is 
needed. 

307. We have further to consider what should be the relations of the Relations ·of 
Director of Industries with the Agricultural and Co-operative Departments. InDepart~ent ~f 

. / . 1 th f t' f th D' L fA' It ld dustnes With WIth regard to agncu t)lre, e unc IOns 0 . e ueCLor 0 grlCu ure wou other depart-
naturally include. the collection of intelligence ·of comn;lercial value regarding men til. 
the crops' produced in the province, which he should communicate to the 
Director of Industries; though he himself should supply the essential informa-
tion to the Director of Statistics, AgrIcultural engineering, including the 
demonstration to. agriculturists of small power plants, should be under 
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the control of the Director of Indu,tries. ""'!In Bombay, where until recentiy 
(1918) there was no Director of Industries, this work was controlled by the 
Director of Agriculture; a similar course is, it is understood, contemplated 
by tbe United Provinces and Punjab Governments; and the Madras Govern
ment in 1916 placed the Pumping and Boring Department under the Director 
of Agriculture. The absence or eomparative inactivity of provincial Depart
ments of Industries can be the only reason for such a course. Where a well
equipped Industrial Department is aetively at work, it seems a waste of control 
to have one department putting in powcr plant for agricultural work and 
another for other small industries, side by side in the saUle district. The work 
itself is ofa totally different character from that which properly belongs to the 
Agricultural .Department, and valuable adaptations and improvements are not 
likely to be forthcoming except from a technical department which can control 
the work of industrial specialists. 

The connection of the Director of Industries with co-operative work for 
industries has been discussed in Ohapter XVIII. '1'he intimacy of the relations 
between industrial improvement and agriculture has been emphasised in 
Ohapter V, and we here again draw attention to the necessity of the proyin
cial departments in question being so co-ordinated as to secure elose and 
harmonious working between all of them. This, we think, may be best attained 
by placing them directly under the charge of a Bingle highoffieial, preferably 
a Member of the Executive. Council. It iselear that the functions of the - ' Departments of Industries will be both extensive and important, {lnd that 
they will involve a serious increase in the responsibilities of Local Govern
ments. Skilled control and an. expert staff will be' required, and full co
operation with industrialists and capitalists must be obtained. 

308. }'or the proper control of its staff and the efficient conduct of its \York, 
the department should be'supervised by the Director, who should be assisted by a 
provincial Board of Industries, the members of which should be appointed by 
Government, in some cases on its own selection, in others on nomination by 
suitable public bodies. We have attempted below to workout a scheme which 
would be suitable for those provinces where a wide field of selection exists 
among persons engaged in large-scale industries and commeroe. But we re
cognise that it may be desirable in other provinces, at any rate at first, to atta~h 
fewer powers and responsibilities to the Board. 

Three main suggestions have been made :-(1) That the Director of the 
department should be an executive officer solely l'esponsible to his Local 
Government; (2) that the department should be controlled by a n~ard.of 
officials and non-of$,cials, and that the Director should be its executive officer 
and under its orders; (3) that the Director should work under the orders of 
the Local Goverlllment,but should be assisted by a Board, of which he would 
be the Chairman. So far Madras has adopted the first method and the United 
Provinces the tbird. No province has accepted the second proposal and rightly 
so, as it seems to be unworkable. There seems to us to be no doubt that 
the third course should be generally followed. The Board should not be merely 
an advisory body liable to have its suggestions disregarded by the Director j 
for it will be difficult to get responsible and competent men to serve on such 
conditions. In respect..,?£ all matters not specially, excluded from its scope, 
it should be consulted, and in particular regarding the framing onhe budget, 
the expenditure of budgetted fuuds. and the appointment and, promotion of the 
superior staff, but discipline and ordinary office routine, as well as such matters 
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as the local administration of·the l!'actories, Mines and Boiler Acts, should be ieft 
to the Director. Where the Board is in agreement with the Director, action 
m,ay be taken within the powers delegated to the department by the Local 
Government; where they disagree, the matter should be referred to the 
authority to which the department is subordinate. It is hardly necessary to 
add that the Director should not submit proposals to Government regarding 
questions in which the ,Board is conccrned, without consulting it. ' 

309. Some diversity of opinion exists as to the composition and strength Composition and 
of thc Board. We consider that it should be mainly non-omcial. We do strength ofthe 
not think that it should be used to co-ordinate the work of the various other Board. " 
departments of Government which will come into intimate contact with the 
Department of Industries, such as those controlled by the Director of 

'Agriculture, the Registrar of Oo-operative Societies, the Conservator of Forests 
and the Ohief Engineer. In our opinion, the Board should be a link between 
merchants and manufacturers and the executive authorities of Government 
who deal with their interest-so It is, we think, worth whIle to recommend 
specially that adequate provision' should be made for the representat.ipn of 
financial interest.s by the managers, of banks or branches of banks established in 
the province. The post of Secretary to the Board should be filled by an 
appropriate officer of the Department of Industries. 

Thc Board should be a small body, the size of which should not be less 
than six or more than twelve, according to thc province. In the case of a 
Boai'd appointed from the business community of a province, it would hardly 
be possible to appoint more than a single member with 'a knowledge of a 
subject like hand-loom weaving; and such a member might not be helpful 
in respect of other matters. The Board should, therefore, have power to 
co-opt members for temporary ~or special purposes and to appoint standing 
or temporary sub-committees, including persons from outside its own number, 
to deal with special subjects. We think that the deveklpment of the depart
Illent would be facilitated by the formation of local or district committees 
which would be able to diffuse industria!' information and would r\lport to the 
central committee regarding matters of local interest. Further these 
committees should prove a powerful means of exciting throughout the province. 
an active interest in the work of the department. 

31(}. It might be desirable to offer fees to the members of the Board and Payment 01 
of the sub-committees and to grant them travelling allowances for attending members of the 

. , . . . 1 d t d t I . th f th Boardforattend· meetmgs. 'Ibis course IS commou y a op e ,no on y III e case 0 e ing meetings. 
directors of limited companies, but also of the members' of Port and Improve-
ment Trusts., 

311. 1'he description which we have given elsewhere, and in particuhr in Q~aJifica.lions of 
Chapter XIV, of the duties which the Director will have to perform, and lhrecto~ of 

h· h d' thO h t d' h' d . . t . Industries. the proposals w lOh we ave ma e IU IS C ap er regal' lUg IS a lllInIS rative 
position and the working of his department, will show that he mnst be a man 
with epecial qualifications. 'fhe.e include, in the first place, business sense, i.e., 
the ~apacity of appreciating the technical features of industries in their bearing 
on commercial possibilities, and the ability to form conclusions as to the commer-
.cial soundness of a scheme worked out' by a technical expert; ilie power of 
organisation; familiarity with the practical handling of economic questiolls ; 
and local knowledge. If such a man be also an expert in any, industrial brancn, 
this will be a great advantage. Men of the above type may be found either in 
Government' service or among the commercial community. Officials wili 
probably be somewhat deficient in their appreciation of the business aspect of 
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industrial propositions and in their capacity for husiness management. 'iihosll 
of them who do not possess technical knowledge will be unable to add to or 
improve the suggestions of their tecnnical staff, and it is not likely that they 
will be able to initiate new industrial proposals. Non -officials mayor may not 
possess expert technical knowledge; but they are less likely to have wide local 
knowledge, while the' best men among them may not be willing to accept ths 
comparatively limited prospects of Government service. Our remarks in this 
chapter have special reference to the Jnitial appointments, which will give 
;rise to the greatest difficulty. Later on, Directors will be provided from·the 
Imperial Industrial Servioe,if our proposals in Ohapter XXII be adopted. 
For the first appointments, power of organisation must be recognised as a 
factor of special importance. If, ',then, a properly qualified industrialist or 
business man is not forthcoming, the balance of advantage in these cases is, 
in fa vour ~f the selection of the Director from one or other of the existing 
services. But no undue delay should be allowed to elapse before replaoing a 
non·technical man by a suitable member of the Industrial Service. 

312. We recommend that the Telatio:iJ.s of the Director and, the Local 
Government should be as direct as possible, an ,end which may be effected by 
giving him the position of Secretary for commercial and industrial subjects. 
Proposals emanating from his department will already have been scrutinised 
closely.by the Board of Industries; and it seems an unnecessary addition to 
have these further passed under review by Secretaries with no special know
ledge or experience of the subject,. though they should of course be examined 
in the Financial Department of the Secretariat and by the Secretaries dealing 
with other departments whicb may be affected by the proposals. 

We have considered the arguments put forward on the other side. Some 
of them have been recapitulated in a parallel Qase iIJ paragraph 48 of the 
Report of the Public W ol1ks Department ReorganisatIOn Oommittee. But 
with refe'renoe to the views therein expressed, we think that the Director of 
Industries and his Board, dealing as they do with tbe economic and business 
asPects of a proposal as well as with its technical features, will not be exposed 
to the risk of taking a narrow departmental point of view. 

We recognise also that, as pointed out by the Public Works Department 
diteorganisation Oommittee, the head of a department, wilo is also a Secretary 

to Government, may be to some extent prevented from touring. But we think 
that this. objection has been overstated. Although the touring work of the 
Director of Industries is important, it is confined to the area of /I single pro
vince, and his tours need' not, owing to the nature of his work, be\ so prolonged 
as th~se of a Chief Engineer. Cases can reach him by post and be returned by 
him without undue delay; and between his tours he will have ample oppor
tunities for personal discussion with the Member in charge or the head of the 
Government. He would, in any case, require, except in the smaller provinces, 
the assistance of a Deputy Director, who should be an officer as far as possible 
of the type which we have indicated as required for the post of Director, aIjd 
this assistanoe would set him free from routine inspections. 

We have also seen it urged that the scrutiny of a proposal by the Member 
in charge (or the head of a local administration without a Oouncil go~ern
ment) and by his Secretary should be looked on as a single administrative act, 
performed for the sake of convenience by two sepa,rate persons. In practice, 
however, this arrangement involves noting by the ministerial subordinates of 
the Secretariat and by Under Secretaries, with a consequent waste of time; 
and we are of opinion that, if the Director of Industries and the Advisory 
Board do their duty properly, the case call be put b~fore t~e responsihle head 
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as adequately as by a Secretary; while in thc cases that the Secretary at 
present sanctions on his own responsibility, the Director should himself have 
the necessary' powers. A large proportion of the proposals sent up by him 
will be of a nature that should be decided on purely commercial principles; 
and, with the opinions of the Director and his Board to help him, the respon
sihle Member of Government should have ample materials for coming to a 
decision. The cases referred should not be numerous, if proper delegation of 
powers is effected. 

313. We have already drawn attention to the difficulties that will face a Salary of 
Local Government in selecting a suitable man to' fill the post of Director" Directo~ of 
especially in the case of the first appointment; and these, together with the'Industrles. 
important influence which the personality of the Director will exercise over the 
tone and methods of the department, warrant a substautial rate of pay, sufficient 
to attract a good man and to retain his services for a reasonably long period. 
The Director, at least in all but the smaHest provinces, should be a man. with 
long Indian experience, which should probably not be less than 15 Yffirs. Such 
a man,if in the Indian Civil Service and of abilities above the average-and 
these will be needed in such a post-will be in receipt of not less than Rs. 2,000 
a month. Members of the other services would be drawing somewhat lower 
pay. A man who has started in commercial life' without family or other 
interest would at that time probably be a junior partner in a business house, 
with prospects of a largely increasing share, in the concern. We have already 
stated that the Director of Industries should hold the full status of a Secretary 
to Government. These considerations seem to us to justify in the provinces 
of chief industrial importance, such as Bengal, Bombay and Madras, a salary of 
Rs. 3,000 a month; which might, in the case of a man taken from' an existing 
Government sel'vice, be reached by incremental stages starting at a figure 
based on, but somewhat exceeding, his salary in the regular line, and graduated 
so as to reach the maximum in about 5 years. Furtber prospects in the imperial 
department also await a successful provincial Director. In the case of the less 
important provinces~ the maximum salary might range between'Rs. 2,000.aru.i 
Rs. 2,500. We recognise that the nature of the work will vary greatly from 
province to province, and that the possible sources of recrnitment will ~e 
numerous. We therefore think· it undesirabl~ to do more than indicate 
generally the limits of salary likely to be found suitable, leaving the Local 
Governments to work out their initial proposals to suit individual <;ases. 
To secure really outstanding men for the first appointments, it may prove 
necessary to give specially favourable terms, even in advance of those 
suggested above. 

314. A Deputy Director would be required at first in only the larger Salaries and 
provinces; and he should receive a salary, which might suitably be incremental, duties 01 other 
beginning at Rs. 1,000 and rising to Rs. 1,500. Deputy Directors may, in the DomCarters of th

t 
6, 

'tdf G' t' f h .. epmeno first instance; .be recrm e rom overnmen serViCes or rom t e commerCIal Industries; 
community, and later from the Imperial InUustrial Service, as explained by us Deputy 
in the following chapter.' . Directors. 

315. The indUstrial engineers who would be required in the provincial Industnal 
departments would be concerned mostly in the erection of small power Engineers. 
plants and in advising on the' erection of machinery in factories; specialist 
knowledge, where needp,d, would be provided, as a rule, by seconding special 
men from the cadre of the Industrial Rervice or by temporary appointments. 
They mnst be good all-round mun with a wide range of practical experienr.e. 
Men of the class required· should be recruited in the first instance as explained 
by us in the next chapter, but they will need training and practical experience 
before they are fit to be placed on responsible work. As we point out there, the 

, engineer st.aff should form the basis from which our proposed Industrial Service 
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will be built up, and for exceptionally qualified men there would be prospects 
of rising to administrative rank. 

316. The work of Chemists in the provincial departments will be mainly 
of an analytical character, and men with adequate qualifications can be 
obtained on salaries of Rs. 300 rising to Rs. 500. 

:n7. To carryon the current duties of the Department of Industries 
throughout the province, it would be necessary to create a numbiJf of territorial 
charges, the size of which would depend on the work to.. be performed. Each 
should be supervised by a circle officer, whose duties wOl!lld" comprise the 
general supel'vision of all but the most important local activities of the 
department. He would be its representative on the spot and the channel of 
communicatiou between the people and the department. He would receive 
requesi;s for assistance, make local inquiries, prepare schemes and supervise 
minor works. Be should invariably be an engineer with a general experience 
of induskial work. .such appointments could be filled best by local meri, who 
are more easily able to establish friendly relations with· the people and can 
tour more freely among them. Their salaries should generally range between 
Rs. 200 and Rs. 700. . 

318. A senior office assistant on Rs. 500 or thereabouts would be required 
in all but the "smallest provinces to collate and keep up to date the commercial 
and industrial information furnished to or collected by the Industrial 
Department," and to supervise the office work in connection with the checking 
0"£ indents and the purchase and supply of stores. . 

319. We give below a statement sho·,ving the officers who would constitute 
the superior staff of a Department of Industries in one of the larger 'provinces. 
Some of these would be officers drawn from the Industrial ayd Scientific 
Services, and the remainder would be either experts on temporary agreements, 
or officers recruited for the local Industrial Service, which each provincial 
department would require. The listis inclusive, and all. the officers comprised 
therein might not be required in any OnB province at one time. We 
have formulated in the next chapter our proposals for the constitution of 
an Industrial Service, but, for the sake of convenience, we have anticipated 
these by indicating in the statement the officers who would ordinarily be 
members of that service. 

Industrial Service. Bcienti&c Services. J .. oc&1 Staff. • Special 
elpsrta: 'in 

Director. *ProfessOl'B in tooh· Circle ~fficer8. Supel'visol'S Tanning. 
nioal colleges and (Ereoting)." 

Doputy Director. schools. Glas •. 

Industrial Engineel's. 
Superintendents of in- Iospectol'S (Main-

dustria.l schools, wLo tenance) . . Silk. 

Principals ~f ,colleges. 
will be qualified ex-
pCl'ts in the main Dye •• 

Inspectors of Faotories. 
indufltry taught in the 
soh'ool. Oils. 

Electri. Iu'p6otol'l. Junior staff of tech- Mota! working. 
nical college. and 

'Professors in technical sohools. E! •• tro-pl.t-
CQUeges and schools. mg, 

Inspectors of Boilers. 

Assistant Mecha.nical 
Pottory. 

I Engip.eers. C!l'8miC'9-

"" These will be l!IoJretimes engineers, lIometimcs industrial chemists, etc. and will ~t aa 81:psrt. ant\ 
consultants in their speoial subjects. ' 
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CHAPTER XXII. 

AN IMPERIAL DEPARTMENT OF INDUSTRIES. 

320. We llave already explained tbat tbere will be certain industrial Degree ?f .. 
problems of importance common to more tban one part of India, wbich in eacb r:po:lb~tr 
case involve the employment of a comparatively numerous body of technical ~hea~m~:ri~ 
experts to investigatetbem, it may be on a commercial scale, and to pro- Government for 
pound promising solutions. These are sujficiently important and sufficiently the. industrial 
correlated, both in themselves and in the public mind, to justify special ~~:'k~~ the 
treatment, and they involve interests which deserve separate· representation in 
the Viceroy's Executive Council. They are more closely allied with manu-
facturing industries tban with the production of raw materials, and we conse-
quently see no reason for grouping them with Agriculture and Forests, which 
would thus remain, as now, associated with Irrigation, the administration of 
Land Revenue Law, tbe collection of· Land Revenue and the control of tbe 
Veterinary Service. 

It is thus a most im,portallt 'duty of the Government of India to pro
vide the machinery required to ensure th~ uniform develoJll]lent that alone 
will' make the country ~elf-contained, both economically and for purposes of 
defence. From this point of view, India's most prominent prescnt deficiencies 
are the absence of provision for the smelting of metals and consequent pro· 
duction of alloys, the manufacture of chemicals and the utilisation of the 
by-products of destructive distillation .of coal and wood, the manufacture of 
ruhber, now exported in a raw state, the preparati.on of foodstuffs for transport, 
the production of the better qualities of leather and the utilisation of the 
natural wealth of the forests for t.be recovery of drugs, essential oils and 
dyes. In addit.ion to tbe production of these essential materials, the organisa
tion on a large scale is also necessary .of manufacturing operations for tbe 
production of articles, many .of which, will probably not be undertaken/in tbe 
near future without some form of Government guarantee or support. This 
applies especially to' the manufacture of electrical machinery and. certain 
special· forms of mechanical plant, sucb as internal combustion engines, 
machine tools, and beavy steel forgings. In most of these, enterprises it is 
obvious that only Government can be expected to give all effectual lead. 
Similarly, propositions for the development of hydro-electric power involve 
concessi!1ns either for development or distribution independently of provincial 
boundaries and beyond the functions of Local Govcrnments to regulate. 
We consider that our administrative proposals will meet these requirements 
witbout trespassing on the l'ights and functions of provincial Governments in 
connection with their own local problems, whether social, economic or 
industrial. In designing this central machinery, we are not in ·any way 
rflducing the authority of Local Governments; for the progranr~e of progress 

, which we propose for them will, if conscientiously undertaken, demand a great 
increase of effort and of co-operation both on the pm·t .of the I'espective 

• Governments and of tbe peoples under them. Weare not taking away 
responsibilities from Local Governments in order to centralise them in the 
Government of India, but, on the contrary, are proposing' addit,ional activities 
for both, especially tbe latter, which, according tlO tile major!ty' of our witnesses, 

. has been out of t011ch with the commercial and ind.ustrial needs .of the 
count~y; 

26 
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321. The duty of supervising' and stimulating- such important interests, 
many or which are vital both on economic and-On military grounds, could 
not fairly be left to Local Governments, as the whole programme of industrial. 
development must be· framed on a national basis and, in particular, to meet 
military needs which will vary from year to year. Although some of these 
industries which are requited for the direct production of lethal munitions will 
presumably be caniea on in factories owned and administered by Government, 
by far the majority of them might more suitably be entrusted to private 
enterprise; but, if the latter are left to unassisted private enterprise, their 
development will be unequal, and only those will be taken up which offer the 
largest and quickest returns on comparatively small capital risks. Many of 
these industries also flourish only in family groups, and, unless the State is 
made responsible for the encouragement and maintenanee of the economically 
weaker members of such groups, even tbe more remunerative enterprises may 
be negle.cted to the detriment and possible danger oLthe country. Experience 
of the past three years has drawn attention to the ,fact that the requirements 
of modern civil and especially industrial life largely coincide with the list of 
essential munitions of war, and that questions of defence :1re vitally connected 
with those of industrial development. After the war, India will find herself 
face to face with nations struggling to recreate their wealth and to emerge 
from tbe economic morass into which they have heen plunged. All industrial 
problems will theli assume an enormous importance for this country; and 
without wise guidance' and the whole-hearted and energf'ltic prosecution 
of a strong constructive policy, India cannot possibly become strong and 
self-supporting, a,ndeannot possibly fulfil her duty to herself and to the 
Empire. 

We have proposed in this report an extensive scheme designed not, only' to 
remove the existing industrial deficiencies that threaten national safety, but to 
strengthen and enrich the country as a whole, by providing it with the necessary 
equipment tor increasing its powers of production. A nec~sity therefore exists 
for a central authority organised alike for tpe general control of this policy, and 
for the actual execution of such parts of it as we have shown cannot be suitably 
undertaken by Local Governments. No avoidable delay can be allowed to 
occur in the prosecution of this policy, and care must be taken that progress 
must be on even and continuous lines, and dangerous gaps avoided. These 
functions can only be performed by a special department of the Imperial 
Government. 

322. The Imperial Department of Industries would control the administra
tion of the various Acts witb which it is concerned, and would be resJ10nsible for 
the general direction of the accepted; industrial policy of the country, including 
teohnical and industrial education. '1'he remaining. duties of the department 
would consist of the initiation ~nd running of any imperial pioneer and research 
factories that may be needed; the management of full-scale Government 
factories; the framing of schemes for assisting privat~ enterprise of a class 

. for which an. imperial agency would be required; the supply of stores; 
the collection and dissemination of commercial and industrial information; 
and the direction of such scientific and technical services and departments as' 
come under its control. The latter class of duties will involve much work of 
an executive nature, which cannot conveniently be perfo~med directly by a 
department primarily coustituted, like other departments of the Government of 
India, for the consideration and enunciation of matters of general policy. 

An organisation of suitable constitution and powers will, therefore, be 
required for the performance of the administrative and executive duties 
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described above. In view also of the growing complication of Government 
woi'k, it is desirable to free the Member in cbarge from as mucb ioutine aR 
possible, and leave him leisure to, deal with questions of policy. 

The executive and administrative duties ofthe department, many of which 
require special technical knowledge, should be performed in subordination to 
the member by a group of responsible officers whose experience and qualifica
tions can be best utilised by combining them in a single b.ody. This body we 
propose to call the Indian Industries Board. Its constitution and functions 
will be outlined after enumerating the various heads of work and subordinate 

..departments for which the Member in charge would normally be responsible. 
They are obviously in excess of what anyone individual could effectively 
control, while qarrying on his duties as an Executive Member of the Viceroy's 
Council. 

323. We have, however, still to explain what, in our opinion, shouid be ReltwBtiOns 
h . 1 t' b b M b . h d d W h be een Member t e precIse re a IOns etween teem er m c arge an the Boar . e ave in charge and 

considered the desirability of providing the Member "ith a secretariat and the Board. 
departmental establishment, in addition to the establishment attached to the 
Indian Industries Board. 'We recognise that the Member might with tl\e help 
of a separate secretariat be able to bring a more independent judgment to 
bear on the Board's proposals. But the extra cost involved, anrl the delay 
and waste of work caused by the double noting, would more than outweigh 
the above advantages. The Member, after all, is responsible not only for 
laying down the general policy of the department, but for securing its energetic 
prosecution; and we think that this responsibility can be best maintained, not 
by placing him in the seat of a detached critic, but, by emphasising his 
position as 'departmental head. He should, we think, be President of, the 
Board, without the charge of any specifiil branch of work. This would enable 
him, in considering any question that may come before the Board or any 
proposal that ma,y emanate from the hood of a subordinate department, to take 
a view which would be free from the departmental prepossessions that may 
affect his colleagues. It will also keep the other members of the :Board 
sufficiently in touch with the general policy of Government, topre'\!ent 
inconvenient divergencies, resulting in friction or waste of work. The 
Member, as President of the Indian Industries Board, must have full powers 
as he has full responsibility, and should, therefore, be in a position to overrule 
the views of his colleagues; they should, however, have the right of placing 
their opinion on record in such cases. 

324. The subjects and departments at present under the control of the Functions of 
Department of Commerce and Industry, which we have either specifically Imperial 

, dd f 1 th' d' D f I d t· Department 01 rccommen e or 81 otment to e propose.' apartment 0 n us rles, or Industries. 
which should fall to its share, in view of their nature and associations, are 
the following ;- _ 

1. Geology and Minerals (including the Geological Survey of India 
and the administration of the Indian Mines Act). 

2. Salt. 
3. Indian Explosives Act and the Indian Petroleum Act. 
4. Stationery and Printing. 
5. Inventions and Designs 
6. The collection and distributioll of commercial and industrial 

intelligence. 
7. The supply of siores, which, under our proposals, will include the 

receipt of indents and their examination and distribnti.on for 
26 A 



198 

purchase in India or abroad; and the administration of tIle 
Department of Stores. , 

8. The Indian Factories Act. 
9. The general encouragement of industries, including the grant of 

assistance or concessions to industria1ist~ in cases of more than 
provincial importance. 

10. Advice to Local Governments ~garding the improvement of industries 
and the conduct of technical and industrial education. the latter, 
of which duties has hitherto pertained mainly to the Deparl,ment 
of Education. . 

11. The administration of the various Acts rEllating to steam boilers. 

In respect of some of the above heads (Nos. 2, 6, 7,9 and 10), we have 
proposed a considerable increase and modification,.in the ~cope of the existing 
work. In Chapter XV we have recommended that the following subject 
be transferred from the charge of the Public Works Department to the 
Department of Industries :-

12. Electricity. 

We think that the Department of Industries should also be made 
responsible for the following heads, if they arc placed under the control of a 
civil department: ,-

13. Ordnance factories. 
14. The inspection of ordnance manufactures. 

The proposals which we have detailed in Chapters IX ,and XIV or our 
report would also involve the control by the Department of Industries of the 
following entirely new heads:-

15. General direction and application of chemical research, and the 
• , control of the proposed Chemical Service. 
16. 'Imperial factories for. research' or demonstration. 

, 
We have proposed that chemical reseaT'lh and the Chemical Service 

should be under the Department of Industries. Of the other scientific services 
recommenRed in Chapter IX, those relating to bacteriology, botany, entomology 
and zoology will be so closely in touch with the work of the Agricultural and 
Forest Departments that they would naturally come under the same depart: 
ment of the Government of India. The Chemical Service would, it is true, 
lend its :officers to practically eve~y department of the Government of -India, 
but its relations with industries would be so num,erous that it should certainly 
be brought for administr~tive purposes under the proposed Department of 
Industries. The subject of geology and minerals would also have its nearest 
associates in the chemical group. There remain a certain numher of tec~ical 
industries, ,such as tanning and the manufacture of glass and of certain 
chemicals, including dyes, which would require laboratories for research, 
research factories and ,small pioneer factor~es Oll a commercial scale: '1'he staffs 
of these should include chemical technologists, and, as these factories would not 
be permanent, the cheapest way of staffing them would be to borrow men from 
the Indian Chemical Service. . ...--

With reference to itcms 13 and 14, ordnance factories and the' inspec
tion of ordnance manufactures, we have already stated· in Chapter, 
XIV that ordinarily we see no reason for tho existence of full-scale 
Government factories, excepr, tor thepl'oduction of lethal muniti~ns. 
We havc taken no evidence regarding the working and control of these 
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factories, but we have contemplated the possihility of their being placed under 
the Department of Industries, because their operations must be couducted 
on business and technical lines very similar to other activities of tbat depart
ment. If it be ,decided to hand over these factories to the control of a eivil 
department, they would naturally be administered with direct regard to 
military needs (and it should not be difficult to provide an appropriate 
mechanism in the form of a :Munitions Council to ensure this end), while they 
would be actually managed by specialised technical officers. 

We think that the Department of Statistics should be left under the 
control of the Commerce Department of the Government of India, while 
Fisheries should not be handed over 'to the Department of Industries, unless that 
department is also eventually required to take charge of Agriculture and 
Forests. 

325. It will be. observed that the heads of business which would be placed Duti~s an,d 
under the D.epartment of Industries, fall naturally into three classes, with qualificatIOns of 

f . t th' b' t tt d h al'fi' . d b h members of the re erence 0 ell' su Jec ma er an to t e qu I catIOns regUlre y t e Indian Industries 
supervising member of the Board. 'l'he Indian Industries Board should, Board. 
therefore, consist of three ordinary members apart from the President, 'fhe 
member dealing with heads 1, 2, 3, 15 and 16 should be a man whose educa-
tion had combined a scientific training with subsequent practical experience 
in subjects such as those which form the equipm!Jnt of, say, a consulting 
mining engineer or of a technological consultant. Heads 4, 6, 7, 8, 9 and 
10 are matters into which general business qualifications· mostly enter. It is 
important that the same member should be in-control of heads 6 and 7 to seCUl,'e 
close relations between the Controller-General of Stores and the Director, of 
Co.mtnercial and Industrial Intelligence, Finally,' heads 5, 11; 12, 13 
and 14 are concerned either with actual commercial production or with the 
business aspects of industries, and could suitably be handled by an officer 
possessed of business experience, though his predominant qualification should 
ordinarily be a knowledge of engineering, 

We consider it desirable that, if possible, one of the members of the Board 
1lhould have had ,actual business experience. 

The equipment of the three controlling officers, whose functions we have 
indicated, will thus cover almost all requirements in any branch of industrial 
development or administration, and we have already stated that we think it 
desirable to combine the three officers in a Board. When an officer is dealing 
wi.th a proposal of importance, even where it relates exclusively to subjects 
under his own control, we think that personal discussion with experienced and 
highly qualiljed colleagues, whose ch3rge consi.sts of allied subjects, pannot fail 
to be of use. Discussion by tbe Board will be of special vaiue in. dealing 
with requests for concessions and for assistance to private industrial under
takings, and with proposals for the pioneering of new indnstries by Govern
ment; the disposal of such matters often involves very difficult questions, but 
these 1!Iust be systematically examined ari.d decided, if our proposed industrial 
policy, is to be effective. 

326. The salaries of the regular memliers of the Board should be Rs. 4,000 Salaries and 
a month each; their position and qualifications demand good pay, and that responsibilities 
proposed" would mark their difference in status from officers immediately of the members. 
subordinate to them, whose salaries would range 'from Rs. 2,000 to Rs, 3,000. 
The memb~rs of the Board should be appoint~d fora term. of five year,8. 'fo 
attract suitable commercial men' wbo have proved their qualities in business, it 
may be necessary to offer a pension, and we consider that it would be advantage-
ous to provide for a renewal of the period of membership in very special cases • 

• 
• 
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Each member should have power on his own responsibility to decide cases 
arising from the branches directly under him of less importance in point of 
principle or the amount of money involved; where other branches are 
concerned, a reference should be made to them; but in more important matters 
it would be desirable to invoke the collective responsibility of the Board. The 
members of the Board should tour regularly and frequently; and their 
collective functions are not likely to be exercised with sufficient frequency to 
interfere with this duty. , 

327. The Board would require a Secretary, who should be Secretary to the 
Department as well as Secretary to the Board. He should draw a salary .of 
Rs. 3,000 a month. An Assistant Secretary would also be needed for each of 
the three groups of subjects that forms the portfolio of each ordinary·. member 
of the Board. 

328. After careful discussion of alternative plans we feel compelled to 
. recommend that the headquarters of the Board should be with the Government 
of India. We have considered the possibility of separating the Member in 
charge from the rest of the Board, which would have made it possible to locate 
the latter body at some other centre. ~ We f)Illy realise from the unsatisfactory 
experience of the past, the imperative necessity of keeping the activities of the 
Board in close touch with th~ industrial life of the country. But we think 
that this need will be largely met by the fact that the officers controlling. the 
various departments under_ it would be working in large industrial centres, 
while the members themselves also would have had considerable industrial 
experience and would tour regularly. It would, moreover, be difficult to 
select an industrial centre as the headquartel'!! of the Board, without introducing 
a bias that might react unfavourably on other centre~. Further, thc importance 
of maintaIning close contact between the Board arid the Member in charge 
is very great. Without it the work of the Board would be delayed and tend to 
become ineffective, while the Member in charge of the Imperial Department 
might lose touch with the concrete facts on which the industrial policy of 
Government must be based; misunderstandings might arise, and the Board 
might lose sight of the wider aspects of policy by which its proceedings should 
be directed. 

329. To ensure that the proposed· department .follows sound financial 
methods and to save the delays which necessarily arise, if references to the 
Finance Department are conducted by ordinary departmental routine, we 
recommend that the services of a Financial Adviser, with similar powers and 
functions to' those of the Financial Adviser to the Army Department, be made 
available for the Industries Board, as well as for the Department of Industries. 
His services would be of special value, if the Board be made responsible for 
the control of ordnance factories. This officer might conveniently be given a 
seat on the Board of I.ndustries. This would secure for the Department of 
Industries a close understanding with the Department of Finance. The 
Financial Adviser need not be a full·time· officer, but should represent the 
Finance Department, with powers ·to sanction expenditure within specified 
limits or to refer at his discretion proposals for expenditure to the Firiance 
Department. 

Org~tion for 3~0. Our proposed organis/ltion, both imperial and provincial, would 
Oarl'YlDg out the require the services of a nnmber of officers capable of exercising large adminis-
work of the t t· 'bil't' f d·ff· t k' ds It"· I h department. ra lve responsl lies 0 I erfln Ill. 18 C ear, . owever, from the 

description of their duties given in the foregoing chapters, that the nature of 

• 
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their work would in many oases require engineering experience altd in almost 
a:11 practical acquaintance with business methods. The difficulty which 
Government will experience in obtaining such men can only, we think, be 
overcome by training them in ,an Imperial Industrial Service, aud we shall now 
outline the manner in which this service should be organised. We propose 
in the first instance to discuss the working of the scheme after the initial stages, 
and to deal rater with the difficult question how it should be started and 
built up. The suggested imperial department would require suitable controlling 
and junior offi(Jers for work under the following heads :-

The administration of the Mines Act, which is carried out by the 
Department of Mines. 

The Dcpartment of Northern_ India Salt Revenue, which will, if our 
proposals are accepted, be concerned almost entirely with the 
production of salt from sources under imperial management; 

Inventions and Designs, the law and regulations regarding which are 
administered by the Controller of Pateuts. 

The collection and distribution of commercial aud industrial intelli
gence obtained from provincial and imperial officers by the 
Director. 

The supply of stores, which will require officers under the Controller· 
General of Stores and the provincial Dil'ectors of Industries for 
purcbase and inspection .. 

Tbe Indian Factories Act, which is administered by provincial depart
ments consisting of Chief Inspectors and Inspectors. 

The general encouragement of industries, including the grant of assist
ance and concessions to industrialists. 

Advice to Local Governments regarding the improvement of industries 
and the control of technical and industrial education. 

The administration of the various Acts relating to steam boilers. 
; 

This head of work would be carried out in the same way as in the case of 
the :Factories Act, by staffs under Local Governments. 

Electricity. 'l'he Imperial Government has at present an E:lectrical 
Adviser, while tbe Local Governments have Elecl;ric Inspectors. 

Government factories for research or administration. '1'hese would he 
worked by engineers, technical specialists and chemists. 

The Controller-General of Stores would fix contracts for the supply of 
articles, among which engineering materials would be the most important. His 
staff would consist of purchasers and inspectors for textile goods, timber and 
furniture, tools, machinery and manufactured or partially manufactured 
metals. 

The Director of Oommercial and Industrial Intelligence would collect 
information regarding the prices, movements and availability of raw materials 
and mallufactured articles, new· industrial processes, and the progress of 
industries in India. 

331. Provincial Directors would have a wide range of responsibilities. 
They would advise and assist local industries of all kinds in technical matters 
and would in many cases give direct financial aid. They would control 
'industrial and technical education. They would collect industrial and 
commercial information, and would be the advisers of their Local Governments 
in industrial and commercial matters. They would arrange for the local 
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purchase and inspection of stores. They wonld have under them a staff including 
engirieers, technological cbemists, speoialists in various industries, craftsmen, 
and technical and industrial teachers of various grades. The Deputy Directors 
would assist the Directors in most of these functions; and in particular would 
themselves inspect institutions for technical education. They would assist the 
smaller private industrial concerns, and 'supervise the work of engineers and 
industrial specialists. They would also organise and administill.' the various 
forms of assistance to cottage industries. The special Intelligence Officers at 
Bombay and Calcutta would collect and supply commercial and industrial 
intelligence in these cities, especially in respect of foreign trade. . 

Officers of the Imperial Industrial Service employed by Local Governments 
would be placed under their orders as in the existing cases of the Forest and 
Agricultural.Services. 

332. A number of engineers would, as we have seen, be employed under the 
higher administrative officers qoth imperial and provincial. Though the 
majority of these. engineers' might he engaged'either on short-term agreements, ~ 
or with salaries and prospects designed to retain them in Government service. 
only for short periods, we think that some of the posts might serve as a useful 
training ground for higher administrative work. 

A certain number of men with training in chemistry, geology, and 
specialised forms of engineering, such as mining (for example in the Salt 
Department) and electricity would also he needed. 

333. A working basis for recruitment is thus indicated. It should not be 
difficult to select young men with a thorough training inenginecring, but not 
yet defiuitely committed to any form of specialisation. If such men be 
recruited into a service with the duties and prospects of employment that we have 
described above, they would gradually acquire, in the less responsible depart
mental posts, business and administrative experience which would fit them for 
promotion to the higher grades., There would be some to whom the techniqne 
of their profession would make a stronger appeal, and these might prefer to 
specialise in different branches of engineering. 

If, on the other hand, no such service be oonstituted, Government would 
be left with a number of isolated posts, each·of which would have to be filled 
by separate recruitment or by casual promotion, and the result would be 
discontent or inefficiency on the part of the staff,' and constant trouble to 
Government in filling vacancies. Government would find it difficult to obtain 
men of the qualifications required for the higher posts by direct recruitment ; 
aud would be in competition with private employers, who will themselves.need 
just tllc type of men that Gdvernment is attempting to obtain. Unless, there
fore, the prospects and preRtige of Government service are such as to couuter

. balance the attractions of higher remuneration elsewhere, Government would 
have to be content with inferior men. The young engineer brought into 
Government employment may, under the scheme which we propose, reasonably 
count on promotion in due course to a post 'of Director, or of head of.a depart
ment under the Industries Board; or, if his abilities are adequate, to a member
Ship of the Indian Industries Board itself. 

The parallel between these proposals and those for the scientific services 
is very close. In each case, we rely on the prospects of an organised serville 
to facilitate recruitment by offering definite prospects and a continuous demaud 
for men of a particular type, of whom a regular supply would be forthcoming 
in response thereto. The service woul~ afford an elastic and (,on venient system 
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of filling the various posts required throughout tbe country; and its existence 
and traditions should inspire esprit de CQ1'ps, and give its members 
administrative ex.perience and opportunities for specialisation. Tbese qualities 
are expensive to, buy ready-made in tbe open market. We do not, in tbe 
case of eitber the Industrial or the Scientific Services, overlook tbe necesdity that 
will arise for tIle recruitment on special ter~s of men for individual appoint'
mente or lines of work, either from other Government services, or from private 
employment, whilst outside consultants of high reputation will be needed 
from time to time to advise on specific problems. 

It will be observed that tbe staff for the manufacture and inspection of 
munitions is not included in the above proposals. 1'hi8 staff will have to serve 
unrler special regulations, to secnre tbe preservation of secrets of military value. 
Tbe ordnance factories will be a unit sufficiently large to maintain a service of 
their own; but exchanges between this sf.aff and the Imperial 'Industrial 

-Service may occasionally be effected with ad vantage, and the latter would in 
any case provide a most useful reservoir for war purposes. 

334. Recruits for the Imperial Industrial Service should be men possessin,g The Imperial 
qualifications such as' will he obtained by mechanical engineers who have passed Indu.strial , 
through the courses of training that we propose in Ohapter X, or by students SerVice, 
of the existing Indian engineering colleges who have obtained the full diploma 
in mechanical engineering. These qualifications are equivalent to, but not 
necessarily identical with, those required for a~mission as Associate Members of 
the Institute of Oivil Engineers. The age of recruitment should not usually 
exceed 25 years. All recruite shou1d be selected by a committee working under 
carefully prescribed rules. We think it desirable, if the young engineers whom 
we propose to recruit are to develope into valuable men, that they ilhould he 
encouraged after about three years' service to take study leave, which should 
be given on not more than two occasions, and for not more than two subjects. 
The total leave so enjoyed should not exceed one year in all and should be 
confined to the ,first 20 years of service. Men wi thin two years of th eir 
pensioILBhould not be allowed study leave. These conditions would, we tbink, 
give the best results and prevent abuses. They might also be made applicable to 
the scientific services. ' 

The initial salary of men recruited under the conditions proposed above 
need not, on a pre-war basis, exceed Rs. 450 a month; they sbould be on 
two years' probation; and should be eligible on confirmation for appointment as 
Industrial, Engineers in provincial Departments of Industries, in Govern
ment research or pioneering factories, or even, in exceptional cases, as Deputy 
Directors. These latter appointments, however, should as a rule be filled by 
men with not less than six years' experience of industrial work under Indian 
conditions. The pay of Industrial Engineers should be incremental, starting at 
Rs. 500 on confirmation and rising by stages of Rs. 50 a year to Rs. 1,500, with 
an Ilfficiency bar at Rs. 1,250. More highly paid post,s should in all cases be 
filled by selection. 

The ordinary conditions governing the grant of pensions for Government 
service should be applicable. . 

335. We think it necessary to point out that the work which the Industrial Possible 
Service would have to perform would eventually tend to change in nature. subsequent 
While it is imjlossibie and useless to forecast the exact lines of alteration, the ~teratit'on in. 

I d 'f h . d . I J' h' h dens ure OL genera tren ,J t e III _ ustna po lOy w lC we recommen prove successful, the work of the 
will probably be in the direction of a lessened need for demonstration and department. 
pioneering work, and an iUOreas()d necessity for research, technical education 

21 
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and commercial and industrial organisation. The general characteristic~ of the 
staff employed would then become to a greater extent scientific and adminis
trative, and to a less ext~nl technical than at present contemplated. But the 
possibility of this change is relatively distant, and· it is unnecessary to make 
proposal~ at this stage for any consequent change in recruitment. 

• • 
336. To meet the situation which will exist before a regular Industrial 

Service has been built up, special measures will be needed. No time ShOllld be 
lost in introducing the proposed method of regular recl'Uitment to fill the 
junior ranks of the service. But the selection of inoumbents for the higllel' 
posts will be difficult, and there will be 8erious risks of failure and disappoint
ment, the results of which are hound to retard progress. It is, therefore, 
necessary to move cautiously; posts should not be filled merely because such 
posts have been created, and permanent arrangements should not be· made until 
satisfactory candidates are available. A policy of judicious opportunism must 
be adopted in respect of th~ sources of· recruitment. Suitable men may be 
found in one or other of the existing services or in private employment. 
Though we think that engineering experience must even from the outset be 
regarded as a desirable basis, the capacity for organisation and general business 
sense will be of special importance· in the case 'of initial appointments .. Some 
indication ofthe lines on which we thin"k that selection should be exercised 
in the case of Directors of Industries, which will be the most difficult of all 
posts to fill, has already been given in Ohapter XXI. For these, and ·for other 
high posts, men may have to be engaged for limited periods and on special 
terms. 

337. We have already alluded in Ohapter ~Xto the desirability of increasing 
the provision for training young Indians in the higher branch£ls of science and 
technology, .thereby increasing in the country the number of potential recruits 
for the proposed scientific and technical· services. We have made similar 
proposals for the training of young engineers of tlie kind required for the 
suggested Imperial Industrial Service. . We recognise that at thp outset tbere 
will be some difficulty in obtaining recruits either from England, in eonsequence 
of thc demands for qualified engineers for: reconstruction after the war, or 
from India, because of the present relatively small field of selection. 

As the opportunities for technical training incr(lase{ however, we believe 
that the necessity for importing specialists will diminish and that ultimately 
these services will be m:¥oly filled with officers trained in this country. 
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. 
CHAPTER XXIII. 

ESTIMATE OF COSTS. 

, 338. The proposals which we have made for the development of Indian Scope and basis 
industries involve the creation of an Imperial Department with an Industries of estimate. 
Board exercising executive control over certain Government. activities, some 
of which are already carried on and some of which are new; of provincial 
Departments of Industries, ten * in number, which will also take over certain 
duties from ollieI' departments, but will be mainly occupied with new work. 
We have prepared estimates showing tbe co~t which the, imperial and each of 
the provincial Governments would be called, upon to bear. 'rhese estimates 
have been framed toprovide for the work, which, we think, may be done and 
the situation which, we think, will exist for some time after the end of the 
war; Imd we consider that the total proposed expenditure can be worked up to 
with advantage within a' period of from five to sllven years. A perusal of our 

, report will show that we do not contemplate any extensive schemes of 
Government 'participation in ,actual manufacturing operations, and we provide 
no estimate of the cost of such Government factories as it may be found 
necessary to establish in the interests of national defence. Such expenditure 
would be incurred in pursuance of definite schemes of working prepared by 
expert age~cy, and only after .their necessity has been accepted by Government. 

Our proposals have in certain instances been framed only on general lines, 
and we have in some such cases suggested that expert committees be appointed 
to ,work out the necessary details. Moreover,the cost of experimental and 
demonstration work depends on the extent to which ideas likely to be useful to 
industrialists are evolved by the stttff that we propose, and on the nature of, 
these ideas. This can be determined only after detailed examination by that 
staff, based on some period of practical experience. The cost of construction 
and equipment of educational institutions and of industrial concerns is bound 

. to be on a different basis under post-war conditions,aoo the salaries demanded 
by scientific and technical experts are also likely to be affected by the new 
economic position. Regarding all these items of cost we can be certain only 
of one thing, that they will be much higher than before the war, but how much 
this increase will be, and how it will be distributed, it is impossible to foresee at 
present. We "ave, therijm'e, thought it bettel' to adopt pre·wa1· rates in aU 
cases, a met bod which has the advantage of giving a fairly certain basis, on 
which readjustments can be made as soon as the course of events makes this 
possible. 

We have confined ourselves to (a) an estimate oHhe cost of the superior staff, 
establishments, and .ordinary office contingencies required for the administra
tive organisations which we propose, (b) a rough estimate, based to some 
extent on the cost of existing institutions, of the initial and recurring expend~ 
iture on research and education, and (oJ a general indication of the scale on 
which research and demonstration factories are .likely to be conducted. We 
have not attempti3d to estimate the cost of office buildings for the staff of 
imperial or provincial Departments of Industries; in some cases accommod
ation is already in existence; in others buildillgs erected for war purposes 

• 8~ side bp,adings in Statement 1 at the end of thii cbptr,r-
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:tnay he made available; in others offices may bc rented; local circumstauces and 
probabilities which we have no means of ascertaining must be taken into 
account in each case. 

Some of our recommendations involve an increase in the cadres of the 
Agricultural and Forest. Departments. These are in most cases either in 
support or in modification of proposals emanating from these departments, which' 
have been referred to us for opinion, or placed before us in evidence. We do 
not feel it necilssary to wo~k out the detailed estimates for the~e proposals; 
this task can be more appropriately performed by the department;> in question. 

The Imperial Department of Industries. 

339. The charges on account of the Member would be :-

Halary of Member 
Tour charges and travelling .. llowance 

R,. 
80,000 
10,700 

Total 90,700 

The pay of a personal cIerI., etc., would be found 'from the Board's estab
lishment provision. 

r~~:a~~o d ' 340. For the cost of the Industries Board no vcry useful pre~edent exists. 
Rs. 3,96,700. ar • The Indian Munitions Board, which is doing. somewhat similar work,- was 

started and continues under war "Conditions, and its functions in the purchase 
and control of supplies for large armies in the field naturally overshadow the 
rest of its work. The best basis to take' is perhaps that of the ltailw/LY Board, 
whose work is doubtless greater in volume than that 9£ the Industries Board 
would be, though it is probably less multifarious. 

3 Members (Rs. 4,000) 
Secretary (Rs. 3,000) 
3 Assistant Secretaries (Rs. 1,000) 
Registrar (Rs. 800) 

R.s. 
1,44,000 

36,000 
36,000 
9,600 

Rs. 

Total 2,25,600 2,25,600 

Travelling allowance and tour cbarges of the 
Board . --: . . 

Bstablishment-
3 Superintendents 
Clerical 

Allowances 
Contingencies. 
Special charges 

Total 

'fotal 

GMND TOTAL 

15,000 

21,600 
97,500 

1,ID,100 

16,500 
19,500 
1,000 

37,000 
---

15,000 Estimated. 

--' 
One·half of 
Railway 
Board. 

1,19,100 

Do. 
Do. 

Estimated. 

37,000 

3,96,700 

The total of Rs. 3,96,700 compares with Rs. 6,12,000 for the Railway 
Board in 1913-14. 

As against this charge, we anticipate the possibility of savings on the cost 
of the Department of· Commerce and Industry, which the Dept.rtment of 
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lndustries should relieve of a substantial portion of its work. The cspcct
ation of savings is based on the work and establishment oE the former depart
ment before the war, and without reference to any modification of these which 
post-war needs may entail; we do not attempt any precise calculation in 
figures. The total estimate for the Department of Industries amounts to 
Rs. 4,87,400, or, excluding the Member, Rs. 8,96,700, against a charge of 
Rs. 3,46,000 for the Department of Oom~erce and Industry in 1913-14. No 
special provision is included for the supervision of ordnance factories; we 
consider that the members of the Board should be able to pcrform this' duty, 
if necessary, without addition to their number. We also think that a separate 
whole-time Financial Adviser will not be necessary, and have consequently not 
included his salary in these estimates. 

r 

341. The nature and extent of the agency rcquired for audit, apart from Audit and 
the ordnance factories, depends very largely on the decision reached regarding accounts, 
the distribution of the purchasing organisation; for the expenditure "on stores Rs. 60,000. 
would constitute by far .the greatest pONion of audit work. With "the degree 
of decentralisation which may reasonably be expected in· respect of stores, 
the cost of the necessary audit establishment shonld not greatly exceell that of 
the establishment required in the case of Delbi, w,hich' amounted in 1913-14 
to Rs. 45,848. We, therefore, estimate under this head a lump sum of Rs. 60,000. 
Thc total expenditure on the Member in charge, the Board, and on. audit would 
thus amount to Us. 5,47,400. The incidence of this charge, which may bc 
looked on as the cost of general supervision {lnd control on the total expend-
iture for executive work performed by provincial and imperial departments, 
is less than five pcr cent. 

Subordinate Departments. 

342. Of the 16 heads pf business which would, according to our proposals 
in Ohapter XXII, fall under the control of the Department of Industries, there 
would be no additional expenditure in respect of items 3 (Indian Explosives 
and "Petroleum Acts), 4 (Stationery and Printing), 5 (Inventions and Designs), 
8 (the Factories ~ct), and 11 ( Steam Boilers). 

843. Under head, 1 (Geology and Minerals )," we have .suggested the Geology and 
appointment of a n.umber of officers to inspect concessions of mineral rights Mi~e~als, no 
belonging to Government. We underst!\nd that proposals have been made for additIon. 
an increase in the staff of the Geological Suryey Department, which provide for 
a number of officers sufficient, we think, to enable the department to perform 
this duty, at any rate for the present; we, therefore, think it unnecessary to 
frame any formal estimate of the cost of our proposals. 

344. Under head 2 (Salt), we have suggested the desirability of handing Sal~, Rs. 200 
over to Local Governments the work of prevention in connection with the savmg. 
extraction of saltpetre in the Punjab, the United Provinces, and Bihar; antj. 
of confining the work of the 'imperial department to the production and dis-
tribution of salt f~om _the sources at present under its control. ~'his would in-
volve the appointment of technical officers to the-charge of the department itsclf 
and" of the different sources of salt; but, in view of the fact that Local Govern-
ments would probably arrange for the performance of salt preventive duties by 
amalgamating with their excise staffs such portions of the preventive establish-
ment l>S might be handed OlVer to them, we are unable to estimate the financial 
effect of this part of our proposals, though it shoultl doubtless result in a saving. 
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Nor do we attempt any estimate of the lower establishment required for the 
actual extraction or production of ~alt, seeing that this would be increased or 
decreaSed according to the output which5t is desired to obtain. For the superior 
supervising staff we estimate the following charges:-

~uperintendent, Rs. 2,000 . • 
Manager at Khewra, Rs. 1,000-100-1,500 (1,333,) 
Manager at Sambh~r, Rs. 750 } 
Manager at Paehbadm, Rs. 1,000 • 

Manager at Kobat .} Hs. 500 eacb 
Manager at Warcha . 
Chemist attached to tbe department for research ann tech nical 

work, especially at Sambhar and Pachbadra, on an average 
pay of Rs. 1,000 

Total 

Rs. 
24,000 
16,000 

21,00q 

12,000 

12,000 

---

By relievfug him of the duties of prevention,jt should be possible to obtain a 
controlling officer, who may be styled Superintendent, on a sala~y of about 
Rs.2,000. Under 'these conditions, the expert officers of the department should 
qualify for promotion to the post of Superinteudent, which would require a 

. geneml knowledge of salt e:xtraction and administrative experience only. 

Against this we bave to .set off the cost of the corresponding- porti9n of the 
existing staff :- . 

• 
Commissioner, Rs. 2,500 
Deputy Commissioner, Rs. 1,200-40-1,400 
Six Assistant Commissioners~ of whom: 

Rs. 
30,000 
16,000 

One on Rs. 1,000 12,000. 
One on Rs. 900 10,800 
and two on Rs. 500-30-800 will he replaced by the establish-
ment above noted and the remaining two handed over ",ith 
the preventive posts 16,400 

'85,200 

Nett decrease Rs. QOO 

Thi~ rearrangement of functions should result in a gr~at improvement 
. 'in the methods of mining and handling salt, lind in the utilisation of by-pro> 

ducts which arc at present wasted, yielding, it may be 'anticipated, a greatly 
incl'eased revenue to Government without additional expenditure on superior 
establishment. • 

Commercial and 
Industrial 
Intelligence, 
Its. 61,500 
additional. 

, 345. Under head 6 (Oommercial and ind~strial intelligence), we propose 
the following increases ;-

Salaries-Director of Commercial and Industrial Intelligence,· 
Rs. 2,500, against R,. 2,000 at present. Note: 
Rs. 2,Z50-2,750 (01' Rs. 2,750-3,250)was proposed 
by the Government of India in their despatch No . .168, 
dated the 7th July 1916 

Establishment 
j\llowances to 'rrade ~orrespondent. 
Contingencies (extra) 

+6,000 
+ 12,000 
+ 12,000 

+6,000 

36,000 

Our recoE.mendations for the strengthening of tbe 1:ftdian Trade Oommissioner's 
office in London involve (co) the appointment !IS Indian Trade Commissiouer of 
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an officer of the rank of a provincial Director o~ Industries, and (b) the deput
ation of three officers seconded respectively from the Agricultural and Forest 
Services and the Geological Survey. 1'he salary which a Director of Industries 
would draw when serving in EIfgland may be calculated at the equivalent of 
Rs. 2,000 per mensem, 01' Rs. 24,000 per annum, as against £1,350, the present 
pay of the Indian ~'l'ade Commissioner. An increase of Rs. 4,000 must be pro
vided on this account. The scientific officers would have about 10 ye3J's' service 
and would draw in India salaries of Rs. 1,000, Rs. 750, and Rs. 750, respectively. 
Under the ordinary rules, the salaries drawn in England by these officers would 
be approximately equivalent, at one shilling and four, pence to the rupee, to 
Rs. 666, Rs. 500, and Rs. 500, or a total charge pel' annum of Rs. 20,000. To 
these must he added a charge for books and periodicals and office expenses of 
Ri!. 1,500; Or Us. 25,500 in all. No extra provision need be made for the 
Assistant to the Commissioner or for increase of establishment. The (otal 
increase under this head, therefore, amounts to Rs. 61,500. 

346. The system of purchase and inspection of stores which we propose Stores, 
/ would have to be applied, both to stores at present purchased in Eugland but Rs. 8,56,000. 

to be in future purchased in, India, and to stores at present purchased in India, 
whether under a regular system of iuspection as in -the case of steel rails,-or 
without any centralised or systematised organisation for purchase and inspec-
tion, as in the case of oils, paints, and textiles. 

In preparing estimates of the cost of the organisation necessary for 
purchase and inspection we labour under the very great disadvantage of beinO' 

. " unable to estimate, even approximately, the volume of business which will 
have to be transacted. '1'he stores bought in England in'1913-14 were valued 
at just below £4,000,000, and the cost of the Stores Department of the India 
Office was £62,000, an incidence of 1'5 per cent. on the value of the purchases. 
The Stores Oommittee of 1906, f~r reasons stated in paragraphs 99 and 100 of 
their report, considered that the true incidence was at that time actually about 
2 per cellt., and a somewhat similar percentage would be reached were the same 
principles applied to the figures for 1913-14. It is impossible to forecas} the 
extent to which Indian stores will in the future replace those now obtained 
from England; but it is certain to be very substantial. The Stores Committee 
was of opinion (paragraph 53) that articles valued at one-seventh of the 
total sum spent in· England could have been obtained in India in the year 
1904-05. Since then the manufacturing capacity of India has greatly in
creased, and a.n extensive range of new manufactures is likely to be started after 
the war. On the other hand, articles such as steel rails and cement, wholly or 
mainly pmchased in England in 1904-05; are now obtained in India. 

Figures do not exist. to show the tot.al purchase in India of stores bJ 
railways and military and civil departments of Government; but the samplo 
figures given below for local purchases by railway store-keepers and by 
certain military departments will give some indication of their extent. 

, Stores purchased in India by certain railways in 1914-15, Rs. 1,41,00,000. 
In this year the purchase~ of rails and locaily manufactured iron and steel 
articles were necessarily very small. 

Purchases of clothing, leather articles, etc., by the Army Clotbinlf 
Department in the year 1913-14 :-

Rs. 
Imported 11,49,000 

IJocal 15.88,000 
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The above covers only a portion of the clothing requirements of the army 
iu India. 

Local expenditure on supply and maiatenance of peace stores (other 
than food) by the Supply and Transport Corps in 1913-14, Rs. 17,53,000. 

We have already indicated our opinion in Chapter XII that the precise 
allocation of purchasing and inspecting functions between the imperial and 
provincial agencies can only be made after an exam ina tion in some det~il 
of the position in respect of each of the important classes of stores produced 
in India. TQ enable, however, an idea to be formed of tlie system that we 
propose, and of the incidence of its cost on that of the articles purchased, we 
have endeavoured to frame a provisional estimate of a centralised establish
ment which could do all that was needed, with the exception of small 
purchases which would be effected through the proposed provincial agency. 
'fhis estimate covers the purchase of articles sU(lh as boots and textiles a't 
present dealt with by military departments; but does not provide for the 
purchase of materials for ordnance factories. For the imperial Stores Depart
ment we propose the esiablish!p.ent detailed in Table A (para. 351). This 
department would receive all indents from departments directly under tho 
GoveJ'llment of India and from Government railways; and would be prepared 
to assist other railways by arranging to include their requirements in running 
contracts, or by direct purchase on their behalf, if they desired it. It should 
also receive from the provincial Directors of Industdes inden.ts for the supply 
of stores which cannot be purchased locally with advantage. There should 
be a cen tral office a~ Calcutta; and two stores depMs, for testing purposes, 
'one in Calcutta, one in Bombay. The stores depots would be for the receipt 
of miscellaneous goods which it may be necessary to examiue and pass before 
they arc issued to il).denting officers; stocks should not be maintained at tbe 
depots. 

347. The purchasing would be carried out by the following staff :-

4. One Deputy Controller, with tliree Assistant Controllers, dealing with 
the' following groups :-

'1, Electrical antI mechanical appliances, hardware, 
implements and metals One Assistant Controller. 

2. Railway material, Two Assistant Controllers. 

B. One Deputy Controller, with three Assistant Controllers, dealing 
with :-

1, Textiles 

2. Leather and articles of leather . 
3. Miscellaneous articles 

One Assi.tant Controller. 

One Assistant Controller. 
ifne Assistant Controller. 

, 

o. One Deputy Controller, with one Assistant Controller, dealing with oils, 
paints, varnishes, and chemicals. 

It should, however, be possible to effect a considerable degree of delega
tion to provincial departments, especially in respect of certain tYlles of 
machinery and tools, textiles, miscellaneous articles, oils, and paints. The work 
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of the above staff would consist mainly of fixing contracts; casual purchases 
could probably be best effected in most cases by the provincial Directors. 
In addition a Superyisor of Stores Contracts, who should unite business and 
legal experience, would be required, to ensure contracts being drawn in due 
form and containing the proper provisions nceded to secure the interests of 
Government. 

348. The senior inspecting officers should each possess expert knowledge Inspecting staff 
regarding a particular class or materials. In all we anticipate that 6 (Stores) • 

• inspectors and 20 assistants will be required. This str;ff should be under a 
separate Deputy Controller (iuspection), to emure their independence of the 
purchasing bl·anch. 

Table A gives details as to the superior staff and clm'ical and subordinate 
establishment which, we tbink, it would be necessary to employ. It rill be 
seen that the total estimated cost of the department amounts to Rs. 8,56,000. 

349. Associated with this Stores Department would be the present Govern- The Testing 
ment Testing House at -Alipore. It would necessarily require extension, both H~use at 
as regards personnel and laboratory accommodation. Fees are now charged for Alipore. 
tests, and, if this system be. continued, the Testing House and its establishment 
should be self-supporting. 

350. We assume that the Controller-General, in addition to bis general Possibilities of 
supervising functions,' would be responsible for the transmission to the India decentralisation. 
Office of all indents which caunot be complied with in India. We have 
provided for the equipment of the imperial Stores Department with a full 

,staf! of eXJlerts; but it.will be for the. committee whose appointment we have 
proposed to say to what extent the work of this department should be 
decentralised. As suggested j.n Chapter XII, the Controller-General of Stores 
should arrange for- the centralised purchase of certain articles, such as the 
products of Indian iron and cement works, which reQuire inspection by highly 
qualified experts; he might also' make running contracts for the supply of 
classes of goods which are required on a rarge scale, such as certain kinds of 
textil,es and oils, and the local Directors of Industries would make their pur--chases under these contracts. By this means, competition .between provincial 
Governments would be avoided, and manufacturers would be placed in a . more 
favourable position for dealing with Government orders.' The provincial 
Departments of Industries would be equipped with a purchasing and inspecting 
staff capable of dealing with a fair proportion of the local engineering and 
miscellaneous manufactures. 

The provincial Stqres l?epa~tmeI)ts would have to deal with indents, the 
value of which would be roughly proportional to the provincial revenues. The 
work of provincial Stores Departments would not be cunfined to the purchase 
of stores required locally. Excepting stores purchased by the Controller
General, all supplies re?uire~ by provinces shou~d be, pur?hased by the stores 
agency of the _province m which they are produced. The volume of business 
handled by these departments would,. therefore, depend ,to some extent on 
the manufactw:ing capncity ofJheprovince. 

• 

351. Our present estimate involves an annual cost of eight and a half lakhs Incidence 01 cosio 
of rupees and we-think that purchases are not likely to fall short of 4i C1'ores, • 
and may considerably exceed that figure. The resulting incidence is thus 
les!! than two per cent. and, though decentralisation, if efficiency is to be 
maintained, is bound to add to the cost of purchase, some increase is p08sihl~ 
'\'I'it¥out r;tisi¥g t~e incidence to :;tn undul! high fi~re. 
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TABLE A. 

Controller-Genelal (Rs. 2,750-3,000) 

Deputy Controller 
Ditto 
Ditto 

Ditto 

rRailWay Ma!eriale (2) 1 
g Textiles. . 

11 ~ Chemical. and Oils 7 Assistan! Controllers, Rs. 800-1,200 
2 I Machinery. • I (Average 1,000). 
~ L Leather • '. J 

Miscellaneous . 

Inspection 6 Inspectors, Rs. SOO-I,200 (Average 
• Rs. 1,000). 

20 Assistant Inspectol's, Its. 450-700 
(Average Rs. 600). 

Supervisor of St61'es Contracts 

Tolal 
'I'ravelling allowance 

Monthly. Yearly; 
Rs. Rs. 

2,9161 

1,750 
1,500 
1,500 

1,500 

7,000 

£,000 

12,000 

\ 
1,500 

35,6661 
7,250 

42,9161 

Establishment 
(Say 43,000)5,16,000 

2,50,000 
Office rent, contingencies, and depot 

exp~nses 

Total 

90,000 

8,56,000 

IndustdalEdnca· 352. Under heads 9 and 10 (Encouragement of industries, advice to Local 
lion,Rs.99,200. Governments, and industrial and technical eatcation), the only expenditure 

incurred by the imperial,department would be in respect of the staff of visiting 
experts, who would work directly under the appropriate member of the Indus
tries Board. The allot)Ilent of work among these should be effected by one of 
them, who might be styled Senior Visitor. A small office staff, principally of 
tour clerks, would be required. 'rhe inspectors would be mainly concerned 
with industrial schools; the inspection on behalf of the imperial department 
of the higher inslitutions would he largely performed by members of the 
Ilidustries Board and other high te~nical officers. 

6 Visitors, Rs. 1,000 average 

Clerks (inclnding tour clerks) 
Servants 

Allowances 
Contingencies 

Sa,laries. 

Establishment. 

Total 

Rs. Rs. 

72,000 
72,000 

10,000 
1,200 

11,200 
12,000 12,006 

4,{)OO 4,000 

99,200 

Impel'ial assistance to industrialists, which falls under head 9, would tlllw 
the form of guarantees, loans, subscription of capital, special concessionR of 
raw materials at low Prices, or transport at favourable rates. It -is impossible 



to lorm any idea of the probable amount likely to be chargeable under these 
heads. A large proportion ot the outgoings should be recouped when the 
aided concerns are in full working. 

353. Under head 12 (Electricity) the charges on account of the Electrical ::tridty ~ 
Adviser to Government would remain unaltered; but allowance should be sur:eo::,a

p 
c, 

made for the cost of hydrographic surveys. Rs. 3,00,000. 

'rhe object of these surveys should be to determine definitely where sites 
existJor the generation of water power, either continuously throughout the 
year or with only a short period of intermission during the hot weather. It 
is not intended· that each scheme tbould be worl,cd out in detail; but merely 
that sufficient information should be gathered to enable ~ definite statement 
to be made as to the· general possiljilities of a site. The survey should be 
placed under a Public Works officer of the rank of Chief Engineer with a 
wide expel'ience, which should include the construction of storage works and 
the administration of irrigation schemes. It would be necessary to IUIsociatc 
with him an electrical adviser, and it is for consideration whether the Electric
al Adviser to the Government of India could not perform this oflke. A certain 
amount of information of a not very definite character has already been collect. 
ed by the Public Works Department; and tbis, we thiuk, should be carefully 
scrutinised with a view to selecting areas and sites for the initial investigations. 
It is impossible to say what the result of these preliminary scrutinies will be ; 
but it may be taken as certain that ten or a dozen proposals would be worth a 
personal visit on th<:l part of the Chief Engineer and would possibly justify the 
formation of survey parties for further investigation. It is also desirable at an 
early date to enquire into the potentialities of power supply from the great 
irrigation canals of Northern India and the Periyar project in Madras. -, e 
may assume that it would be worth while to begin with surveys at ten or a 
dozen different places, and that as many survey parties would be needed. It 
is not possible to furnish ·any very accurate estimate of the cost of the work; 
but we assume that under the Chief Engineer two senior Executive Engineers 
would be required. and as many A~sistant Engineers as there are parties 
established. We may take the cost of the Chief Engineer and his office 
establishment at Rs.60,000 a y(lar~ the cost of the two senior Executive 
1<Jngineers and their establi~hment· at Rs. 40,000 a year, and tbe cost of each 
survey party at Rs. 15,000 a year,or Rs. 1,50,000 for ten parties. A lump sum 
prOVision of Rs. 50,000 is also necessary for the' establishment of gauging 
stations to measure the flow of water in streams, and rain gauges to determine 
the amount of rainfall in the catchment basins, which will be mainly in 
places distant from established meteorological stations. It is probable that 
sufficient work would be found to keep this establishment for it period of about 
five years, making the total cost of this preliminary hydrographic survey about 
15 lakhs of rupees. 

354. We do not frame any estimates under heads 13 
and 14 (Inspection of ordnance manufactures). 

(Ordnance factories) ()rdnance 
factories and 
inspection of 
ordnance 
manufactures. 

355. Bead 15 relates to chemical research, and includes the Indian Chemi- (hemical 
cal Service, The cost of a portion of this service has been taken against the Iesearch, . 
various heads in which these officel's will be employed. The scheme, however, Rs. 5,00,000. 
must be at present regarded merely as a general proposal, until it has been 
oxamined by the commIttee whiCh we have ptOposed in paragraph 123 of 

28 A 
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Chapter IX, and we hava, therefore, not frumed estimates to cover the whole ot 
the scheme, though for the sake of convenience· we indicate the proba~le cost 
of the nucleus administrative 8tafi' and laboratory. The increased cost in 
salaries for the service generally has been J·ougbly foreshadowed in our report as 
about nine lakhs of rupees. 

We cstimate the cost of the nucleus establishment on the following hasis • 
We m:ty assume tbat the superior staff detailed below can be advantageously 
employed :-

B.s. 

Chiei Chemist, Rs. 3,000 • • . • •• 36,000 
• • 

8 Chemists (of whom two will probably be .. pbysical·chemi,ts) on 
average pay of Rs. 1,000. •.• • " .. Q,6,OQ.O 

Allowance must also be made for the cost of salaried. research students and 
of men brought i!l from time to time for s.ll.ecial work from the Chemical Service. 
The reculTing cost of the Pusa Institute, with nine specialists. a)1d with a·n 
expensive farming estate to keep up, is approximately Rs. 5,12,000; that at 
Bangalore, with five specialists, is about Rs. 2,60,000. A total annual allotment 
of Rs, 5,00,000 should cover the recurring cost of the imperial laboratory and 
nucleus staff, with all incidental charges. 

Our proposals also contemplate the appointment of three Deputy Chief 
Chemists, who would be located at different. centres of specialised chemical 
research, one or more of which might be existing research institutes, as may. be .' 
determined later. '£he cost of these officers is not, however, provided in this 
estimate, as this and other details of our scheme are dependent on the con
clusions of the proposed. committee. • • 

356. In paragraph. 364. of this chapter we lllake provision for. experi
ments and research which will include the running bf pioneer aud demonstra-, 
tion faetories under provincial Departments of Industries, such as, .possibly, sill>. 
filatures and sugar or gur plants. The great hulk of the work under this head 
would be of provincial interest, but there would also be a few cases in which 
the results would be of much wider value and the expenditure anddifliculties 
involved often proportionately greater, and these, we think, should be un
dertaken under the control and at the cost of the imperial department. 
As instances of experimental factories which could be more appropriately 
started by imperial agency may be cited (a) glass works, on account of the 
wide range of experts needed, and (0) wood distillation, which would yield results 
of very general application, and should be applied to. a number of different 
epecies of trees. It would be for the Industries Board to decide on th~ best 
site for the factory in each case and to detel'llline the el;act object of the 
experiment, which shotlld be placed in charge of a suitable specialist. In some 
eases it would bEl' possible, when the original scheme had bee'n approved by' the 
Board, to place such a factory under the· general supervision of' the local 
Director of Industries, but in others, especially wherll tbe raw products dealt 
with are the property of a department like the ~'orest Department, it would be 
necessary to retain it under imperial control, which would be ~xercised by a 
member of the Board. Apart from initial capital outlay, which can only be 
estimated when the individual scheme is worked out, and would generally be 
recoverable before the experiment is concluded, we think that the average nett 
annual cost should not be more than Rs. one lakh, though the budget provision 
for (lxpenditure would of course far exceed this figure. We anticipate that the 
proclucts manufactured would usually mOI'e than cover the running expenses, 
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exclusive of the special staff and establishment whieh the experimental nature 
of the work would involve. 

Provincial Departments of Industries. 

,357. The expenditure of provincial departments would fall mainly under Heads 01 
the following heads :--_ expenditure. 

(1) Administration und control. 
(2) Education. 
(3) Experiments and demonstrations. 
(4) Professional advice and assistance to local industries. 
(5) Grants of loans, and supervision and inspection of rural industries. 
l6) The in.spection of factories and steam boilers. 
(7) Collection of intelligence. 
(8) Purchase of stores. 

Under most of these heads, the previous experience available as a guide in 
framing our estimates is somewhat scanty. We may, however, now proceed to 
examine such as there is, and to draw therefrom such conclusions as seem 
practical. 

358. The administration of provincial Departments of Industries should be Administration 
in the hands of om eel'S of the Imperial Industrial Service, and in eaeh province ~nd c;~~~~o 
there should be a Director of Industries, a.ssisted in the larger provinces by s.l, , • 
a Deputy Director. The services of industrial engineers will also be required, 
who would conveniently be employed in territorial charges. In these charges 
they would carry out many of the duties which we have assigned to Deputy 
Directors generally, besides advising and assisting owners of industrial 
plant, and administering the distribution of loans. In addition, staff may be 
required, as we have already indicated, for the purchase and inspection of 
stores. In Bengal and Bombay there should also be two special Commercial 
Intelligence Officers of the rank of Deputy Directors. Chemists who would be 
members of the Indian Chemical Service would also be required for one or two 
provinces which will not have technological ins~ituteB at the outset. The 
salaries which these officers should draw in each province would usually be those 
which they would reeeive as members of the services to which they belong, 
and the probable average figures are exhibited in Sta,tement I at the 
end of the chapter, from which it will be seen that the total annual eost 
amounts to Rs. 13,66,200. We have also proposed that the staff employed for 
the adtninistration of the Electricity, Factories, and Boilers Acts should be 
transferred to the Departments of ]ndustries, and only in the case of the 
Electric Inspectors, for reasons given in Chapter XV, dQ we propose any 
additional expenditure. For these latter, we consider that a pay of Rs. 1,000 or 
Rs. 1,200 would be sufficient in tbe provinces where electrical installations are 
fewer in number. For the Electric Inspectors of B~gal and Bihar and Orissa, 
we propose salaries of Rs. 1,500 in view of the growing developments in the 
coal fields; while the speeial importance which electricity is assuming in 
Bombay will, we consider, necessitate a salary of l{s. 2,000 to secure an officor 
of first-rate abilities. The cost of the necessary subordinate establishment has 
been calculated for one or two provinces, and approximates to two-thirds> of 
the pay of the officers employed. This basis has been adopted throughout, but 
we have thought it advisable to distinguish between the technical subordinate. 
establishment, which would include the staff of the headquarters'laboratories alld 
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workshops, and th~ clerical and administrative staff. 1'he superior staff of the 
larger provinces would, as we have said, include industrial engineers who would 
be assigned territorial charges; but, ultimately, as the subordinate territorial 
agency of circle .officers becomes more efficient, we anticipate tlllj.t some degree 
of specialisation will be found desirable; and it may, for instance, prove 
convenient, while retaining at headquarters a single officer as Deputy 
Director who would assist the Director and would deal particularly with 
economic and business questions and commercial intelligence, to hand over the 
work in connection with organise(l industri~s to a second officer who would be 
pre-eminently a mechanical engineer; and to en trust the administration of 
loans to a third officer with engineering knowledge, who would have acquired 
special experience in dealing with rural.and cottage industries. 

359. The statistical returns furnished to the Educational Commissioner 
show that in 1916-17 the total expenditure in India on technical and industrial 
education was Rs. 27,17,913, made up as follows :-

TABLE B. 
, 

• Number COlit 
-- Expenditure. of P" 

studenm. student. 

- ----- ~.------, 

Rs. Rs. 

Engineering Colleges 8,26,7~1 1,319 626 

Schools of Art . 2,8 I ,391 1,695 166 

Engine~riDg and Surveying Schools , 3,02,694. 874 3~6 

" 
'l'eohnical and Industrial School. . 13,07,097 10,037 130 

----
Total 27,17,913 

:Ill NO'l'E.-To simplify the figOl'eB, the Bmall expenditure on fema.~e educatioD~ almost ent,ireJy in industrial schools' 
Is omitted fro:n cODsideration tbl'oughout~ 

The average cost per student in Table B requires a more detailed analysis 
before any deductions oan be drawn tberefrom. This we now proceed to 
furnish in Table 0, which gi-ves details regarding the four englneering 
colleges under Government management. 

TABLE C. 

I Number Coat - .Cost. of por 

I students. 4tudent. 

---- -
Rs. R •. 

Madras , 1,15,296 611 284 

Poona 1,12,'192 220 
, 

5H . . . 
Sibpnr 2,33,795 • • . , 284 528 

Roorkee . 3,34,848 304 1,101 -
'rotal . 8,26,731 

= 
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From Table C it will be seen that the cost per student varies from Rs. 284 
at Madras to Re. 1,101 at Roorkee. The explanation for this gre!\t 
difference is that in Madras the students are non-resident and most of them 
are studying for subordinate grades, whilst at Roorkee the students are resident 
and a mueh larger percentage of them have in view the higher branches of the 
services. 

So far as is prltOticable, we have examined the budgets -of the technical or 
technological institutions which already exist, few of which, however, provide 
as high a class of training as we contemplate should be given in the future. 
Asa typical example, we might cite the Agricultural College at Coimbatore, 
the budget allotments for which, in 1918-19, amount to Rs. 1,27,553. This 
college provides for the training of from 100 to 120 resident students. Besides 
teaching wprk, the staff also carries on a considerahle amount of research, and 
manages an experimental and demonstration farm which yields prod uce worth. 
Rs. 25,000 per annum. The nett cost per student is, therefore, under Rs. 1,000 
per annum. An examination which we have made pf the cost of an engineer· 
ing and technological institute on the lines which we propose has led to 
somewhat similar results. In our estimates for technical and technological 
training we have assumed that the average cost of training would be about 
Rs. 1,000 per student per annum. This, we think, is an inclusive figure. 

I . 

We have drawn attention to the urgent necessity for the training of 
mechanical engineers; and we are indebted to the East Indian Railway 
Company for a detailed e~timate (see Appendix N) for a 'school of engineering 
at J amalpul', on the lines we have proposed. The establishment of this school 
would inv.olve a capital outlay of J:!.s. 2,75,000 and recurring charges of 
Rs. 1,50,()OO, and is intended to provide accommodation for 160 students. This 
estimate of capital expenditure allows for existing hostel accommodation for 90 
apprentices, costing Rs. 90,000; and this amount should be added to arrive at 
the total cost or establishing a school on the lines worked out by the engineer
in~ authorities of the East Indian Railway. The cbnditions at Jamalpur are 
somewhat exceptional, as the proportion of European apprentices is unusually 
large. We have prepared an estimate for an engineering school associated with 
a lar"e engineering establishment, in which all the apprentices would be Indians, e . 
and we find that the capital outlay required on a basis of 200 apprentices works 
out at about Rs. 2,000 per head, and the. average cost per annum' at Rs_ 570 
per head. Considering that more than half the training of the apprentices is 
given in the workshops, the cost is very high; but this is due to the fact that 
~e consider it n~cessary at the present time to offer special inducements to 
attract a sufficient number of educated Indians as apprentices. 'I.·hese induce· 
ments, take the form of free board and lodging in addition to the wages 
which thev will earn; but we anticipate that, as the prospects which will be 
open to this class of student become better appreciated, the necessity for free 
board and lodging will gradually disappear; and that in the meantime p Llblic 
bodies and individuals will offer scholarships to provide for students in excess of 
the number estimated. The artisan apprenticeS would also receive elementary 
technical instruction in the eugineering school which we propose, but we do not 
consider that this will involve extra expenditure on buildings, equipment, or staff. 

360. In regard to the capital cost of new colleges and institutes, we have 
not been able to obtain'figures on which a reliable estimate can be based. The 
'College of Engineering in Madras is in course of transfer to a new building; 
the sanctioned estimates amount to Rs. 17,75,000, and, allowing for the value of 
tl1e ~lant and apvaJ,'atus tr(lnsferred frolJl t]:Ie existin~ college, we may assum~ 

• 
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that the capital value of the new college will be Rs. 20,00,000.. It will 
provide accommodation for 500 residential students. The majority of these, 
however, belongs to the upper subol'dinate and subordinate classes, and it 
is fair to assume that the accommodation provided for the staff antI the 
equipmeut of the laboratories and workshops would have to be on a somewhat 
larger scale if all the students belonged to the advanced classes.. Students of 
technology would, however, be of various grades, and, while the capital outlay 
for the hig·hest grade would oertainly be not less than Rs. 6,000 per head, the 
average for all classes would probably not exceed Ra. 4,000. 

We have been furnished by the Director of the Indian Institute of Science 
with a very detailed analysis of the capital· expenditure incurred on that 
institntion. The total amonnts to Rs. 23,50,000. At the very outside it is 
capable of providing accommodation for 100 research or advanced students. 
1he expenditure in this case has been on a lavish scale and, making allowance 
for this, the capital outlay per research student need not have exceeded 
Rs. 20,000. Beside the educational returns on this jlxpenditure in the shape of 
trained research workers, the commercial value of the rilSearch results must 
also be considered, for it exceeds the total capital outlay on this institute. 

·361. It now becomes necessary to frame some estimate of the nl1mber of 
students for whom higher education in engineering and technology should be 
provided. The Department of Statistics has furnished us with a return of the 
number of large industrial establishments in India, and of the number .of 
persons employed in them. The number of establishments is 4,053 and of 
persons employed 1,135,147. The figures relate to the year 1915 and do not 
include any returns from the mines. We have not been able to make use of 
these figures, and we present them merely to afford some indication of the 
scale of manufacturing operations at the outbreak of war. But, with these figures 
before us, we think it will not be deemed excessive to provide for an annual 
outturn of 400 trained tecl)nologists and 400 mechanical eugineers, capable 
ultimately either of becoming foremen, or of occupying positions superior to 
those of foremen. Taking the average length of the courses for technological 
students as three years, there would be 1,200 under traiuing at anyone time. 
The capital outlay involved would be about Rs. tlO lakhs, out· of which, after 
assessing the valuation of existiug facilities, Rs. 40 lakhs may be taken as new 
expenditure, and the amlual expenditure would be TIs. 12 lakhs, to which must 
he added about Rs. 7 lakhs * for the training of the civil engineering students. 
The course for mecbanical engineers wiil usually not be le;~s than five years, 
which involves a provision for 2,000 apprentices at a cost of Rs •. 40 lakhs initial 
charges and ]ts. 11,40,000 recurring. 

The cost of improving the existing system of mining education, as estimated 
by the Macpherson Committee, was as under:-

.scTtool of Mines-

Initial 
Recurring 

Jt~eninp cla88e8-
Initial .. 
Recurring 

. 

R~ .. 
5,56,000 

98,000 

1.51,000~ 

11,000 

·We accept these figures for the purposes of this estimate. 
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362. We may now proceed to consider the cost of training students of a 
lower grade. The returns of the Educational Commissioner for 1916-17 throw 
some light on this; but as the work has been done hitherto in a very unsatis
factory way, it is evident thaI; a' much larger expenrliture will have to be 
incurred in future than in the past. 

TABLE D. 

Local Fund Private I Private -- Government. and 
M!hicipalities. aided. unaided. 

- -

Schools of Art 5 ., , 1 3 

F.ngineering and Surveying tlchools 9 ... 7 3 

Technical and I ndnstrial Schools 38 41 R5 17 
'~,~ I 

-
Table D furnishes details regarding the number of schools of art, of 

engineering and surveying schools, and of technical and industrial schools 
at present in the country. Some are managed by Government, some by local 
funds and lllunicipalities, and some by private agency, and the last-named are 
divided into those which receive grants-in-aid and those which do not. The 
unaid!Jd schools may be omitted from consideration, as the usual reason for 

, their non-receipt of Government aid is that they are not classified as eHgible. 
The five Government Schools of Art traiq. 1,310 pupils at a cost of Rs. 2,61,314, 
which works out almost exactly to Rs. 200 per head. The Government 
technical and industrial schools, which are really all industrial schools, are 38 
in number and train 2,43-1 students at an average cost of Rs. HiO per head. 
l'hose under private management aided by GovernmeI!t are 85 in number 
and train over 4,000 students at an average total cost of Rs. 177 per head. These 
are mainly mission schools. 

These average figures are not of much value, as they relate to institutions 
of very different merit. In all these sGhools some part of the receipts is derived 
from the sale-proceeds of WOl'k done in the school by the pupils, and in the better
managed .8chools this is an important source of income. Taking this into 
account, we think that industrial schools can be run at an average cost per 
pupil of· Rs. 200 per annum, and that they can be established with a capital 
outlay of Rs. 500 per student. Ordinarily, schools should not train more than 
100 pupils at a time. The average attendance at present is very much less 
than this, but only a few of these institutions are under competent superin
tendents with a trained staff of teachers. Our estimates provide for the ultimate 
establishment of 150 such schools, affording accommodation for 15,000 pupils 
and involving a capital outlay of Rs. 75,00,000 and annual recurring charges of 
Rs. 30,00,000. The whQle of this expenditure should not fall upon provincial 
revenues, although it figures in Statement II as a provincial charge. As these 
are institutions which would be entirely devoted to the improvement of cottage 
industries, and would be almost entirely of local interest, the bulkof them, 
therefore, should be controlled and supported by local bodies or hy private 
agencies, and be assisted by Government only through grants-in .. aid. For 
purposes of administration the schools would be grouped territorially under tIle 
Deputy Directors, who would doubtless avail themselves of the services of thc 
expert head masters of the higher-grade Government schools in matters 
connected with the detaile!! working of the sma~er schools. 
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363. It would also, however, be necessary to appoint thoroughly qualified 
visiting experts for industrial schools, and theEe have been included in the cadre 
of the imperial department. The majority of industrial schools can be grouped 
as metal-working, textile, and wood-working schools, a division which would 
requiro three experts for each provinc() as inspectors; but it is fairly certain tbat 
no one province would be able to find full-time employment for so many men. 
The inspection of these schools, and the control of those which are either. directly 
under Government or under local bodies, should, we think, be provided as 
follows. The Government schools should, as we have already proposed in 
paragraph 143, be under the charge of one or more ,skilled industrial teachers, 
who would be primarily r"llsponsible for their efficiency. The' advantages of 
sharing in this arrangement would be also open to industrial schools under 
local hodies., This would save expense in the first instance, and admit of some 
reduction on the estimate we have framed. Later, as funus were available 
and skilled teaching staff was trained, each school might be self-contained. 
'rhe ultimate rcsponsibility for these schools would naturally lie with the 
Director of Industries, who would regularly inspect them with the help of his 
superior staff. We have, however, pointed out the divergencies of method, and 
the general incfficiency of thcse schools, and have drawn attention to the 
necessity of securing a better appreciation of the most promising methods of 
working. We are, therefore, of opinion that the'inspection work should be done 
by imperial officers who should, in all cases, however, report to the Local 
Government responsible for the schools inspected. It is highly important, in the 
matter of inspection, that the charges of the officers responsible for this· work 
should be allotted by subjects, rather than on a merely territorial basis. They 
should be able to advise in regard to the instructional courses, the man ufaciur
ing processes, and the commercial disposal of the goods manufactured. Cottage 
industries are of enormous importance in India, and, if they are not only to 
hold their own, but to make real progress, they must be assisted by the best 
experts obtainable. We doubt whether an officer can effectively inspeot more 
than 25 schools scattered through India, and, on the assumption that ultimately 
there will be 150 industrial schools, about six visiting experts would be required 
(see para. 352). 

Experiments and 364. In the aggregate a great deal of money has been spllnt in the past 
demonstrations, upon experiments and demonstrations; but little or no information is available 
Rs. 6,50,000. regarding the conditions under which these were carried on, and this expend-

iture consequently affords no useful basis for future estimates. In the 
Memorandum on the Department of Industries in the Madras Presidency, 
Appendix J, we find that the experimental manufacture of aluminium ware 
was carried on for six years and resulted in a nett profit of Rs. 30,000 ; 
while chrome-leather experiments extended over seven years and cost in 
all Rs. 55,000. Similarly, in regard to weaving, Rs. 85,000 was the 
nett expenditure in 15 years. These figures show: 'that a great deal of 
work can be done for comparatively little money; but, on the other hand, 
pumping and boring operations in 11 years have cost Rs. 6,80,000. and the 
hndget estimates for 1917-18 provide for an expenditure of Rs. 1,48,000. 
Against this charge, a sum of Rs. 35,000 in receipts from fees is estimated. 
We find that in the budget of the Madras Dep3lortment of Industries for 1917-
18 a provision of Rs. 1,18,000 is made for industrial experiments, and that, in 
the Agricultural Department's budget. the sugarcane breeding station at 
Coimbatore is estimated to cost Rs. 42,000 a year. Excluding such experi,. 
ments and demonstrations as. may pl"oFcrly fall within the purview of the 
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imperial department, we have come to the conclo.sion that nndcr this head the 
following provisions should be marle for the provincial departments :-

Madras. 

Bombay 
Bengal . 

United Provinces 
.Burma • 

Punjab. 
Central Provinces 

Bihar and Orissa 
Assam. 
North-West Frontier Province 

Rs. 

1,00,000 each. 

50,000 each. 

25,000 each. 

These sums do not include the salaries of the officers w: 0 would control 
such work, which would be borne on the provincial establishments. 

365. The work of giving advice and assistance to local indmtries will form Professional 
part of the duties of the "Director of Industries and his staff and should involve ad~ice and 
no expenditure beyond that provided under the head of "Administration and :::~~t::s~es. 
control"; in fact, under this head, there should be a gradually increasing 
income, as only in backward tracts should snch work be undertaken without 
fees. We have seen that such fees are already levied in the Madras Presidency, 
and we gather that they" have not proved deterrent to industrial progress, while 
they prevent much waste of time in dealing with futile applications. The 
Madras rules, as sanctioned in Government Order No. 856, dated August 
10tlb 1916, will illustrate the lines on which it has been found possible 
to work such a system_ 

366. In Ohapter XX we recommend the grant of advances and Grant of loans 
hire-purchase loans on the lines that have been experimentally followed and th~ . d 
in Madras and Mysore, and we estimate that, when the provincial ::;::~~no:n 
Departments of Industries are fully equipped, advances to the extent of ~bout a rUral industries, 
crore 'of rupees a year might be taken with good results. The whole of this Rs. 12,72,000. 
money would be spent on the equipment of cottage industries and the establish-
ment of comparatively small factories, or of power plant mainly engaged 
either in lifting water for irrigation or in the preparation of local raw produce, 
largely agricultural. The administration of these loans would necessitate the 
examination of the security tendered by the applicants, and the consideration 
of their capacity to carryon the work, that they propose to take up. In almost 
every case it would also involve a very careful- scrutiny o,f the' conditions 
.affecting the success of the enterprise. Where loans are granted, it will almoRt 
inevitably' follow that plans and estimates will have to be prepared, the 
machinery purchased and erected, the staff to work it trained and, finally, the 
plant handed over in good working order. To perform these duties we havc 
proposed, under the bead " Administration and control", the appointment of 
Deputy Directors with .experience in mechanical engineering, and they 
dhould be assisted by a sufficient subordinate engineering establishment, most 
of which would be organised in territorial charges. We think that at first 
the enquiries into titles and encumbrances of landed property might be 
conducted by the local revenue staff; later on, if the work increases largely, 
special arrangements may prove necessary, For a major province making 
advances which would average a~out 10 lakhs of rupees a year, and be 
recoverable within a period of six years, the ma.ximum outstandings would 
amount to 6g la_khs'of rupees which, at 61 per cent. interest, would yield a 

29 ... 
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tcvcnue of Rs. 3,75,000. As- the rate for takavi loans was fixed when the 
conditions under which the Government of India could borrow money were 
very different from those now existing it would be necessary to consider 
whether the interest chargeable should not be. raised to a figure which would 
render tbis important branch of tbe work more or less self-supporting. III SOllie 
at least of the major provinces we anticipate that employment may be found 
within five years for about 15 circle officers in each, who with their establish. 
ments would cost on an average Rs. 1,000 a month each. Roughly, it may be 
assumed that at least one-third of their work- would be (lonneeted with the 
disbursing of loa}ls and the can-ying out of hire-purchase agreements; and, on 
this assumption, and taking the cost of supervision and establishment into 
account, there would be chargeable' against the loans account in such. a 
province, as the cost of administ1'3tion, about Rs. 80,000 a year. If, for 
example, money can be borrowed at 5t per cent. interest, the charges would 
amount to Ra. 3,30,000, and the cost of administration to Rs. 80,000, making a 
total of Rs. 4/10,000, which would be covered by a rate of interest on the loans 
of 7 per cent. It would not press unduly on borrowers if 7i per cent. were 
charged to allow a margin for contingencies. This should not prove at all a 
heavy burden, as experience has shown t.hat the economic results of such 
loans, when proper].y expended, are very striking, and not a few instances 
havc occurred in which the whole capital outlay baR been recouped witbin one 
or two years. It should be the policy of the Departments of Industries .... to 
make the work of supervision aIldinspection as far as possible self·supporting. 
Efforts should be also }Dade to encourage the establishment of rural engineer· 
ing fiwtories capable of taking over the work which, in the first instance, would 
have to be done under the supervision of circle officers; the facilities \~ich 
wc have proposed for training mechanical engineers would help to render this 
possible. 

367. From the Budget Estimates of 1917-18 the following tabular 
statement has been prepared showing the expenditure on the inspection of 
factories and steam boilers. . 

Fa.ctories. Boilers. 

Rs. Rs, 
Bombay. 6g,OOO 92,000 

Bengal 62,000' .... 
Madras 32,200 32,100 

Burma 17,300 

United Provinces 16,7UO 25,200 

The Punjab 13,600 14,900 

Central Provinces 1 115,600 

Bihar and Orissa 700 • 

Assam 

TOrAL -. 2,ll ,500 1,8g,800 

\V c have no additibns or alterations to suggest under these heads. 

• 

.-

, 
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368. The collection of commercial and industrial intelligence would be Collection of 
effected by the various members of the departmental staff iri the course of their ~odmmte~clial and 

. .. In us Ila 
ordlllary work. The territorIal orgamsation of the staff would no doubt intelligence, 
render this easier. A compiling and recording agency would be required, Rs.36,000. 
which is included in our estimate of the Director's office charges. In the 
case of :Bombay and Calcutta, we have recommended the appointment of 
special provincial officers for commercial and industrial intelligence; their 
salaries, in consideration of the work which the commercial importance of 
these oities would entail, should be Rs. 1,500 a month. 

369. The share of the cost shown in the present estimate under the head, Purchase of 
Stores (Imperial), which would ultimately be made over to provincial depart- stores. 
ments, would depend on the decision reached as a result of thc special enqu~ry 
which we havc already suggested. 

Capital Expenditure-(a) Reoommended Schemes. 
Under the head of capital expenditure it is possible to furnish only a 

rough estimate based upon the figures which we have obtained regarding the cost 
of buildings and equipment of existing institutions, and upon the immediate 
needs of the provinces, so far as we can estimate these. 

370. We have already stated that we think provision should be made for Industrial 
training 15,000 pupils, and that the average cost of the industrial schools and schools. 
their equipment will 1)e Rs. 500 per pupil. This involves a total expenditure Rs. 55,00,000. 

of Its. 75 lakhs, from which must be deducteif the value of such existi!lg 
institutions as may prove suitable. From rrable D it will be seen that tberc 
are at the present time 181 schools owned as follows:-

Owner. No. No. of pupils. 
, . 

Government . . • • . 38' 2,431 

Local Funds aud Municipalities . . 41 2,DD8 

Private bodies receiving grants-in-aid 
·1 

85 4,092 

Private bodies not receiving grants-in-aid 17 516 

TOTAL 181 10,037 

. 
Some of these may disappear, others may be greatly modified, and new 

schools may be started. . It would not be safe to reckon that more than Rs. 20 
lakhs can be taken as the value of buildings that would he of use under our 
proposed scheme; and the nett cost would be, therefore, Rs. 55 lakhs. 

371. The following tabular statement shows the amounts which we think Technological 
should' be provided for each province for technological institutcs:- institutes. 

Burma 
Bihar and Orissa • 
United Provinces 
Bengal 
Madras 
Bombay 

Lakbs. Rs. 47,00,000. 

8 
13 
6 

10 
5 
5 

At present, beyond the school of engineering at Insein, no provision has 
been made for technical education in :Burma. A technological inRtitute is· 
needed in or near Rangoon which should at the outset provide accommoda,tion 
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for about 100 students. The capital outlay per head would be considerably 
above the average rates shown in paragraph 360 in view of the high cost of 
materials in Burma and of the fact that the institute would be at first on a 
limited scale. We have, therefore, proposed a total expenditure of Rs. eight 
lakhs. 

Technological institutes would be required for Bihar and Orissa and for 
the United Provinces, which might be at Bankipore and Cawnpore, respectively; 

. for each of ·these an initial outlay of Rs. six lakhs should be sufficient. The 
former province would also require a school of mines at Dhanbaid and 
improved accommodation for evening classes on the coal fields costing in all 
Re. 7,07,000, or (say) seven lakhs of rupees. 

Bengal has at present only the Sibpur College of Engineering; chemical 
technology is inadequately provided for, i1nd about Rs. four lakhs could usefully 
be spent on developments for this purpose. A technical institute might be 
required at Dacca on a similar scale to those we have proposed for Bankipore 
and Cawnpore. This would make the total expenditure on capital account in 
Bengal Rs. ten lakhs. 

The Oollege of Engineering, Madras, at a cost of Rs. five lakhs, can be 
expanded into a technological institute to which the Leather Trade School 
fihould be attached. 

In the Bombay Presidency there is already the Vic.toria Jubilee Technical 
Institute and the Poona College of Engineering; these oan be usefully 
developed, the former with special reference to chemioal, and the latte~ to 
electrical, tecbnology, at an estimated cost of Rs. 2! lakhs each. 

Total for India Rs. 47,OU,000· 

372. In! connection with railway workshops or large engineering establish
ments, we propose the establishment of ten schools, each capable of dealing 
with about 200 apprentices. Theseschools would be located alongside suitable 
existing workshops, which would result in:the following distribution :-one 
each in Madras, United Provinces, Punjab, Bihar and Orissa, Burma, and 
Assam, and two each in Bengal and Bombay. We estimate that each school 
will cost about Rs. four lakhs, made up as follows:-

Hostels for 200 apprentices 
School buildings 
Models, furniture, and equipment 
Houscs for staff 

Rs. 

2,00,000 
75,000 
25,000 

1,00,000. 

4,00,000 

No provision has been made for the cost of the site, as land can usually be 
provided free of cost. 

For ten schools the capital charge will be Rs. 40 lakhs. 

Workshops and 373. We gathered from the experience acquired in Madras that a 
laboratories technically qualified Director of Industries would find it extremely convenient, 

Da~tachted !OOffi for the purposes of test and experiment, and for the expeditious transaction llec ors ces, • 
Rs. 8,OO,OOC. of current work, to have a small mechamcal workshop and laboratory for both 

chemical and physical tests. Provision for the upkeep of this has been made under 
the heading of establishment, and the cost of materials and ell. periments would be 
met from the provision for experiments and demonstrations. These workshops 
and laboratories may be estimated to cost eventually from Rs. 50,000 to 
lts. 1,00,000, but would only gradually be built up a.~ work developes and 

• 
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industrial progress is made. A total provision of Rs. eight lakhs, which would 
he spread over about five years, is deemed sufficient for this item. 

Oapital ErcpenditU?'e-,.(b) Possible Schemes, 

374. The remaining proposals involving capital expenditure are:

(1) The Metallurgical Research Institute at Sakchl. 
(2) The Central Chemical Research Institute. 
(3) The Imperial Engineering College. 

In regard to the first two of these, however, we have only suggested their 
examination hy expert committees; while we do not contemplate the early 
establishment of either the second or the third. It is, thm'efore, perhaps needless 
at this stage to do more than indicate roughly our own opinion of the scale on 
which we think they should be undertaken. It putting forward the figures 
given helow we have carefully scrutinised the expenditure incurred in recent 
years on the highest-grade teaching and research institutes which have been 
started. 

The Central Chemical Research Institute should be on a slightly larger 
scale than the Indian Institute of Science at Bangalorc, and may, therefore, be 
estimated to cost Rs. 20 lakhs. The Imperial Engineering College should, we 
think, provide ultimately for about 500 students which, at the rate we have 
already given, viz., Rs. 6,000 per head, would cost Rs. 30 lakhs. The Metallurgi
cal Institute at Sakchi would probably provide a four years' course for 50 
metallurgical students. Owing to the expensive character of the equipment 
required for metallurgical experiments, and the relatively small number of 
students to be provided for compared with the other technological institutes 
we have proposed, the capital cost may be taken at Rs. 8,000 per head, or 
Rs. 16 lakhs in all. 

Summary of Estimates. 

Rs. 66,00,000. 

376. Statements II and III, appended to this Chapter, show in a tabu'Jar 
form ths-annual charges on account of the imperial and the provincial Depart
ments of Industries, which amount to Rs. 24,63,900 and Rs. 98,98,500, respect
ively, or Rs. 1,23,62,400 in all. Only new expenditure has been included in the 
figures for the imperial department; but, in the case of the provincial estimates, 
it is necessary to set off against the proposed expenditure the existing charges, 
which cannot be exactly determined, but are approximately Rs. 38,00,000, 
including Rs. 27,00,000, shown in Table B as the existing cost of industrial and 
te'chnical education, Rs. four lakhs for Factories and Boiler Inspection (para. 
367), and 1\.s. seven lakhs on Industrial Departments. A further deduction 
should be made on account of local contributions, to which reference is made 
in para. 362, but it is impossible to estimate the precise share which local bodies 
may ~e willing to take in the provision of industrial education. Omitt.ing 
this latter, the total additional recurring charges, therefore, would be in the 
neighbourhood of Rs. 86 lakhs. 

In Statement IV the estimated capital expenditure under various heads is 
shown. It amounts to Rs. 150 lakhs, with a further possihle expenditure of 
Rs. 661akhs. We consider that an annual grant of Rs, 30 lakbs for about 
seven years will meet the demands which.are likely to be made if the schemes 
which we have recommended are carried out. . 



STA'l'EMENT I. 

Avcrag, aalariea of admin',t,at'.' and controllina ataff of provincial lJ,pa"Imenla of Indust,.i ... 
" 

, ~ Commercial 
Dir'ector. Deputy lndustriw. Industrial Electric Intemgence Total. Establish- Total monthly Annual Travelling Tota.l. - Director. Engineer 1. Engineer II. Inspector. menl>. I'.harges. expellditnoo. a,llonnee. Officer. 

-
Rs. }ts. Rs. Rs. Rs. Rs. Rs. R •• Rs. R •. Rs. R •. 

Bengal 
. 

3,000 ],500 1,250 l,OOO} · · 1,500 1,500 10,750 7,500 18,250 2,19,000 15,UOO 2,34,000 1,000 

'Bomb"y 3,000 1,500 1,250 1,000 2,000 1,500 10,250 7,000 17,250 2,07,00U 15,000 2,22,000 

1,200 7,950 
, 

5,300 -Madras · 3,000 1,500 1,250 1,000 ... 13,250 1,59,000 12,000 1,71,000 
• 

United Provinces 2,500 1,500 1,250 1,000 1,200 ... 7,450 5,000 12,450 1,49,400 12,000 1,61,400 . 
'Bihar and Ori .... · 2,500 ... .1,000 750 l,IiOO ... 5,750 3,750 9,500 1,14,000 10,000 1,24,000 

Bnrma. · · · :2,500 ... 1,000 750 1,200 ... 5,450 3,650 9,100 l,09,iWO 12,000 1,21,200 

Pnnjab .' · 2,500 " . 1,000 750 1,200 ... 5,450 3,600 9,050 1,08,600 10,000 1,18,600 

ijentral 'Pro-vinO€S 2,500 " . 1,000 I 750 1,000 ... 5,250 3,500 8,750 1,05,000 10,000 1,15,000 
" 

Assam · · · 2,0110 " . 1,000 ... I 
I 

. " '" 3,000 2,000 5,000 60,000 6,000 66,000 

I 
I 

North·West Frontier . 1,500 

I 
I 1,500 I,OOU 2,500 30,000 3,000 ... " ... ... I ... ... 33,000 Province. 

I 
! ----, 
I 13,66,200 



STATEMENT II. • 
Detailed statemellt 0/ p,·ovinc'al recurring expenditure. 

United Bihsr aud Central 
North-West 

- Bomba.y. Bengal. Madras. Burma.. PQDjab. Aesilw. Frontier T<l1'AL. - Province •. Orissa. ProvinCes. Province. . , 
.. 

I 
• 

Rs. I R •. Rs. I Rs. Rs. Rs. Rs. Rs. Rs. R •. Rs. 
ndustrial'EducatiQn . 4,00,000 I 4,00,000 5,00,000 5,00,000 3,00,000 2,00,000 3,00,000 ,3,00,000 60,000 40,000 30,00,000 

I 
';;~nologicai Education . · 4,00.000 4,00,000 

1 
5,00,000 2,50,000 3,19,000 2,00,000 ... . .. , ... .. . -20,69,000 

Training Mechanical Engineer. 2,28,000 2,28,000 1,14,000 1,14,000 1,14,000 1,14,000 1,14,000 ... 1,14,000 ... 11,40,000 

-
'Exf'eriments and Demonstrations 1,00,000 1,00,000 1,00,000 

, 
1,00,000' 50,000 50,000 . 50,000 50,000 25,000 25,000 6,50,000 · 

I 1,80,000 
. 

-Circle Officers and Establishment , 1,80,000 1,80,000 1,89,000 1,20,000 1,20,000 1iW,OOO 96,000 72,000 24,000 12,72,000 

-, 
Factories and Boilers , 1,61,000 62,000 41,900 , 

64,800 1 700 17,300 28,500 25,600 ... 4,01,300 ! ... 
I 

Administl'ation . 2,9.2,GOO I 2,34,000 I 1,61,400 1,71,000 1,24,000 1,21,200 1,18,600 1',15,000 66,000, 33,000 13,66,200 

----.. -J _. 
I 

15,97,300 /13,79,300 110,27,700 TOTAL 16,91,000 16,0},00J 
, 

8,22,500 7,31,100 ~ 5,86,600 3,37,000 1,22,000 98,98,500 · i 
I ~ . 
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STATEMENT Ill. 

SUMM!ltY OF IMPERIAL AND PROVINCIAL REOUltRING EXPENDITURE. 

Imperial EflJpendil"re. 

Department of Industries 
Commercial Intelligence 
Indian Trade Commissioner 
Stores . 

r 

Visiting Experts for Industrial Education 
Hydrographic Survey .... 
Central Chemical Laboratory . 
Research and Demonstration Factories 

Le88 flavings on Salt 

Bombay'. 
Bengal 
U nited Pro~inces 
Madras 
Bihar and Orissa 
Burma 
Punjab 
Central Provinces 
Assam 

Total 

Ptov;n.;al E,.penditul'e. 

N ortb-West Frontier Provi.nce 

Total 

Rs. R •. 
5,47,400 

36,000 
25,500 

8,56,000 
99,200 

3,00,000 
-6,00,000 
1,00,000 

.24.,64,100 
200 

24,63,900 24,63,900 

16,91,000 
16,04,000 

.. ,]5,97,300 
13,79,300 
10,27,700 

8,22,500 
7,31,100 
5,86,600 
3,37,000 
1,22,000 

98,98,500 98,98,500 

Grand Total 1,23,62,400 . 

Industrial School, 

STATEMENT IV. 

ESTIMATE OF C~PI'I'AJ~ EXPENDITURF. 

(a) Re,ommermed Se~eme8. 

Teohnological IDstitute~ 
ltiechanical Engilleering Schools 
Work'hops and Laboratories attached to Director's Offices 

(b) P088ibie SehemC!. 

. Metallurgical InsHtute 
Imperial Engineering College 
Central Chemioal Institute 

R •. 
55,00,000 
47,00,000 
40,00,000 

5,00,000 

],50,00,000 

16,00,000 
• 30,00,000 

20,00,000 _ ..... _. 
66,00,000 

--.....,.... 



CHAPTER XXIV. 

SUMMARY OF RECOMMENDATIONS. 

Ohapter I. Rural India, past and present. Chapter II. Some ludus
trial Centres and Districts. 

(1) The first two chapters are introductory and descriptive, the case 
of Burma being specially dealt with. 

. . Chapter III. Raw Materials for Industries . 

(2) Indian industries must be largely based on agricultural products, ancl . 
the Agricultural Services require strengthening to undertake the necessary dVMeBAPpednC 

h kA
" lees an. 

roseare wor. ttenbon IS specially directed to the problems presented hy 
cotton cultivation, by sugar cultivation and manufacture, and the necessity for 

'\;cientific work on oil seeds is brought to notice. 

(3) The trade in hides and skins an:l the tanning industry are of great Vide Appendix 
impol·~ance. The solution of the existing . problems lies in stimulating the D. 
production of leatherrund of lightly.tanned hides and skins. 'J.'he possession of 
an abundance and great variety of natural tan-stuffs lencls special importance 
to this industry in India. V 

i.rl e Chap! ers 
(4) The mineral resources of India offer ·opportunities for importrlllt IV, XXII. 

developments. .. Appendices F. F. 

(5) 'J.'he forest estates of Government yield inadequate retul'lls, and an 
expert service or forest engineers is required to facilitate extraction. Provision 
for the training of forest engineers should be made in .India. 

(6) Specia! measures are required to bring timbers of the less-known 
species to the notice of consumers. Government depots under the charge of 
officers selected for their commercial aptitude should be established for this 
purpose. 

(7) The staff and equipment of tbe Forest Research Institute at Dehra 
Dun are insufficient and additions to the staff are necessary.' 

(8.) The Departments of Industries should co-operate with the Forest 
Department to create thc necessary link between the research officers and 
possible consnmers of special timbers. 

. (9) Plantations should be established to secure a concentrated and, there
fore, cheap supply of, suitable wood for special industries and for fuel. 

(10) Indian fisheries (especially deep.sea fisheries) have been neglected, 
except in the case of Madras, and their possibilities should be devt'loped by 
.lJroperly equipped Fisheries Departments. Scientific ichthyologists should bo 
added to the Zoological Survey. The cl'eati'1n of Fisheries Departments in 
Burma and Bombay, and a substantial addition to the staff of the Bengal 
Bisheries Department, are suggested. 

Chapter IV. Industrial Deficiencies of India. 

- (11) '1'he industrial deficiencies described show the national necessity of 
30 "" 
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establishing certain" key" indnstries. Where secret or very highly specialised 
processes of manufacture are involved, Government should take steps to 
facilitate their introduction. 

Chapter V. Industries and Agriculture. 

(12) Th€l'e are many ways in which the employment of power or hand
driven machinery can assist the agriculturist, particularly in respect of irriga
tion, sugar production and oil milling. 

(13) The demand for machi.nery for these processes would lead to the 
establishmeut of agricultural engineering werks. ' 

Vide ~ecom- . (14) Close co-operation between the Departments of Industries and Agri-
mendahon (132). culture is needed. . 

(15) The Dil'ector of Industries in each province should have a workshop 
and laboratory equipped for the mechanical testing of small prime-movers and 
of the machinery that they are- intended to drive. 

(16) The possibility of irrigation in Sinc] by means of pumps should be 
considered in connection with .the Indus barmge scheme, in order to estimate 
the commercial practicability of growing Egyptian cotton on a large scale • 

• 
Chapter VI. Power. 

Vide also para- (17) A special survey of the coal situation in India should be undertaken 
graph 26. at an early date, with a, view to introducing economitlS in the methods of 

mining and consumption. Such a review of the fuel situation in eastern India 
should include an examination of the measures in progre~s for rendering more 

i 

accessible the undeveloped fields of Assam. e 

(18) There are great advantages in using wood fuel after conversion into 
gas rather than directly, and, in particular, in employing charcoal for the 
production of gas after the removal of the by-products which are.of value 
for industrial purpo~es. Any methods which are likely to cheapen the cost 
of fuel for gas plants should be the subject of detailed investigation and trial. 

• 
(19) Possible sources of industrial alcohol should be investigated. A 

liberal policy should be followed by the excise authoritiej> when commercial 
requirements conflict with excise regulations. 

(20) The utilisation of water power is of the highest importance in view 
of the necessity of creating electro-chemical and thermo· electric industries and 
of economising the use of coal. An organisation should at once be created by 
Government to carry ou.t a systematic survey of the hydro-electric possibilities. 
Standard conditions for hydro-electric licenses should be prescribed. 

(21) Leases of water power to private persons should provide for th,e 
resumption or transfer of rights aud for the acquisition of the hydro-electric 
plant on aJ;! equitable ba~is, should it become necessary in the public interest, 
or should the initial industrial undertaking b\ compelled at any time to cease 
working. 

(22) Proposals for generating water power from canal falls and other 
irrigation works should be considered by a joint committee composed of officers 
of the Public Works and Irrigation Departments. 

, .. 
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Chftpter VII. The Indian in Industries. Chapter VIII. Govern
ment Industrial Policy in recent years. 

(23) These chapters are wholly descriptive. 

Chapter IX. The Organisation of Scientific and Technical Services, 
and the Provis~on for Research Work in India and Abroad. 

(21) In future all scientific officers should be recruited into imperiai 
services, but placed under I,ocal Governments or departments of the Govern
ment of India for administrative control. Their purely scientific work should 
be subject to the criticism and advice of the head of their service, transmitted 
through their administrative superiors. an imperial Indian Chomical Service 
is m?st urgently required. 

(25) A special committee should be appointed, including a distinguished 
chemist from abroad, to formulate proposals for the permanent organisation 
and terms of service of the staff, and for the location and eqnipment ofresearch 
laboratories. 

(26) In the case of other scientific subjects, such as boiany, bacteriology, 
zoology and entomology: (whicb last should be recognised as Ii distinct 
administrative unit). im-perial services should similarly be organised; and 
suitable committees might be appointed to work out details. 

(27) Conditions are suggested to govern the relations between Government 
research officers and private industrialists who may desire to employ them on 
specific problems. - ' 

• 
(28) Recruits for the scientific services should be drawn as far as possible 

from the Indian U nivcrsities and institutes. At first it will be necessary to 
import a number of specialists from Englanu, but the ultimate object should be 
to man the services with .officers trained in this country. 

(29) The most promising bases for the establishment of specialised institutes -
of research will be at the chief, centres of industries; but expert opinion is 
necessary to fix the location of these institutes. This subject should be 
included in the scope of enquiry of the committees recommended to work out 
the organisation of the scientific services. 

(30) There are serious drawbacks to remarch work connected with Indian 
problems being undertaken abroad, and there is no longer any justification for 
the expenditure of Indian revenues on the maintenance 'of the Scientific !lnd 
'fechnical .Department of the Imperial Institute. In the rare cases which 
'llecessitate reference to British or foreign specialists, scientific officers in, the 
Indian services should be empowereu to communicate, through a recognised 
chlmnel, with. the Scientijic and Technical Research Department recently 

, established in England. 

Chapter X. Industrial and Technical Education. 

(31) The eJ(isting system of State technical scholarships for study abroad, 
though greatly improved by the revised Governl.\1ent rules recently issued, 
should not be utilised to enable students to acquire training in industries new to 
India. These scholarships should be granted only to men witli some eJ(perience 
in eJ(isting industries, to enable them to -acquire further specialised knowledge, 
and should not he awarded in respect of subjects for which adeqh.ate educational 
facilities are anLilabltl in the country. . 

• 

• 



(32) Suitable primary education for the artisan and labouring population 
is urgently necessary. When private employers undertake the task of pro
viding it, they should be assisted by Local Governments. 

Fide also. (33) Industrial schQols should be controlled by the Departments of 
RecommendatIon I d' . t' I k'll' th . d t' (47). n ustnes. TheIr head masters must possess prac ,lCa s 1 III e III us nes, 

taught and knowledge of their economic conditions. These -schools are a 
means of suitable training for cottage, but not for organised, industries. 

(34) Organised industries may be divided into two classes, manipulative, 
such as mechanical engineering, and non-manipulative or operative, such as 
the manufacture of chemicals. Training for manipulative industries should 
be given in· the works themselves, to which theoretical classes should be 
attached. There are certain cases where the individual concerns are not large 
enough for this; these can sometimes be conveniently dealt with by central 
teaching institutions serving a group of works; but where such an arrangement 
is impossible, and, in the case of the textile trade whel'e the preliminary 
training can best be given in a school, instruction may be more conveniently 
provided in technical schools with workshops or instructional factories attached: 

(35) In the case of non:manipulative industries the necessary training can 
usually be given in a teaching institution; but practical experience is needed 
if the student is to rise in his profession. In these iMustl'ies, the instruction 
should be mainly technological, e,g'., in a branch of applied chemistry, with som~ 
training in engineering, and can be given in a teaching institution. The 
necessary practical experience must be gained in the factory, in which the 
student's technological training will qualify,him at once for employment. 

• • 
• (36) The training required for mechanical engineering, as an example of 

a manipUlative industry, is discussed in detail. 

(37) At the large engineering shops practical training should be given 
to artisan apprentices on an organised system, with ,teaching in shop hours; 
and the apprentices should be paid wages, a part of which tfiey might receive 
in the form of deferred pay on leaving. 

(38) In the case of foremen a system of apprenticeship on conditions that 
should attract middle-class Indian youths is suggested, with teaching in shop 
hours of a more advanced type than in the case of artisan apprentices, and 
providing for bol's who would start at a somewhat higher age. 

(39) In the case of mechanical engineers also, the large. engineering shops 
should be used as the practical training ground; but a greater proportion of the 
time should be devoted to theoretical teaching of a higher kind than is 
necessary for foremen. Those students who desire it may, after completing 
'their shop training, take courses in special subjects at an engineering college. 

(40) The engineering ,colleges should, as soon as is practicable, make over 
the training of subordinates to lower-grade institutions, and should add depart
ments for technological training. 'rhese colleges sh(,lUld be administered by 
Councils, on which the University, the Departments of Industries, and 
employers should be represented, while the Conncil should have the privilege 
of electing a certain number of its members to represent it on the University 
Senate. The Universities would deeide which of the college courses should 
qualify student~ to sit for a degree. 

(41) In addition to th{) existing provincial institutions, two imperial 
collegc~ see~ likely to be neecled ultimately, one for the highest·gr&de teaching 
of engllleerlllg ancl the other for metallurgy and mineral technology. 
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(42\ Government should encourage the foundation in India of scientific 
and technical societies on the lines of the London institutions. 

(43) It is recominended that the engineering classes in the Victoria 
;Tubilee Technical Institute, Bombay, should be adapted to meet the r~quire_ 
ments of the apprentices in the railway and other workshops in Bombay, and 
that the courses in technology should be supplemented by two years' practical 
work before the full diploma can be gained. 

(44) As regards mining, the eveuing classes on the coal fields should be 
retained and improved; and the scheme put forward for a school of mines at 
Dhanbaid is preferable to the present arrangements at Sibpur and should bc 
adopted. Meanwhile, the existing course at Sihpur should be improved. 

(45) The technical school at Sakchi for metallurgical training proposed 
by: the Bihar and Orissa Government is approved, hut without prejudice to the 
possibility of a higher-grade institution. 

(46) In respect of commercial education it is of the utmost importance to 
secure the co-operation of commercial men. Commercial colleges should be 
administered by Councils consisting largely of business men with representa
tives of the Universities; these Councils should also elect from among their 
members dell)gates to the University Senates. The Universities should retain 
the right to prescrib\l which cour~s of tbe colleges shall qualify a student to 
sit for a University degree. . 

(47) All industrial and technical institutions of. less than 
should be controlled by the Department of Industries, though 
co-operation of the Department of Education is desirable. 

colleo-iate rank Vide also 
". Recommend-

the adVICe and ation (33) 

(48) To prevent inefficient or misdirected teaching, inspection and ad vice 
by officers of theimperial Department of Industries would fo~ some time be of 
great assistance to provincial departments. 

Chapter XI. Commercial and Industrial Intelligence. 

(49) Commercial and industrial statistics should not be commented on except 
by an agency which has expert knowledge of their significance. The Director 
of Statistics should be a compiling o(ficer only. 

(50) The Director of Commercial and Industrial Intelligence, whose head-
• quarter's should be in Calcutta, shonld be supplied with information by 

provincial Directors and hy the special provincial intelligence officers proposed 
for CalclJ.tta and Bombay. Thc help of commercial associations should be 
utilised so far as possible. 

(51) He should adv;"e the Government of India .regarding commercial 
questions, especially those relating to overseas trade. He should also answer 
enquiries from the public, but should refer those relating to technical matters 
to the appropriate expert department. 

(52) Crop forecasts should be prepared by the Agricultural Department, 
as soon as its staff is sufficiently strong to undertake the task. 

(53) More complete information regarding industrial employment and 
production is required. 

(54) ThelIndian Trade Commis,ioner in London should be assisted by . 
temporarily seconded members of tile Agricultural, l!'orest and Geologi~al 

Survey Derartments. 

, 
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(55) Government should consider the desirability of establishing Indian 
trade agencies after the war in other countries, such as East Africa ana' 
Mesopotamia. . 

(56) The Indian Trade Journal should be replaced by periodical bulletins. 
More use should be ffia£e of the press for disseminating current industrial and 
commercial information. 

Chapter XII. Government Purchase of Stores. 

(57) The cr~tion of an organisation tor the purchase and inspection of 
stores in India is recommended working under the Imperial Department of 
Industries and the local Departments of Industries in each province. 

(58) The appointment of a small expert committee is proposed to consider 
the precise allocation of spheres of action between the imperial and provincial 
agencies. , -

(59) All indents for Government and railway stores shonld be met, as far 
as is practicable, in India. Indents from provincial officers should be dealt with 
first by the provincial Directors, who should fill them to the utmost possible 
extent from local manufactures. 

(60) The remaining items should be forwarded to the Oellltroller-General 
of Stores with the Government of India, who would issue orders for those 
items which could be advantageously obtained in India and would purchase 
the residue through the Stores Department of the India Office. Indents from 
Government railways and from 'such other railways as desire to participate 
in the scheme shonld be dealt with by the Controller-General of Stores, in the 
same way. The ~tocks would not be held by the Stores Department. . 

(61) Provincial Departments of Indnstries should, so far as. their equipment 
permits, inspect .the goods supplied through them. They should include, in 
the larger provinces, an experienced officer who would be responsible for local 
purchases. Interchange of information with one another and with the 
Controller-General of Industries would make it possible for provincial Directors 
~o purchase stores from other provinces direct. 

(62) For some time to come inspection work should be performed mainly 
by an imperial inspecting staff, which would also collect information regarding 
the manufacturing possibilities of the country. ~ 

(63) The purchase of stores in India would be facilitated by'the existence • 
of an agency in India for preparing specifications in certain caEes. -

(64) The Controller-General of Stores should have his headquarters at 
Calcutta and should work in close contact with the Director ()f Commercial 
and Industrial Intelligence. His annual report should include, for the 
information. of manufacturers in India, a classified statement of the articles 
obtained by him here and from abroad. 

Chapter XIII. Land Acquisition in relation to Industries .. 

(65) Provision should be made, where necessary, in local laws to enable 
persons, Who are pro vented by legal restrictions from transferring their lands 
or from conferrin g an absolute title therein, to do so wilh the sanction of 
sorne proper a'~tb.ority, when th~ laui is roqllrol fo: au iuhltd \1 e.lt'l'·p~·iB, 
Illore farticularly for the housin~ of in,dustriallabour, 

'\ 
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(66) Government seems to have been uncertaiu in the past as to tbe 
applicability of the Act to land required by industrial concerns; and a 
criterion is proposed by which the Local Government may determine the cases in 
which compulsory acquisition under section 40 (i) (b) of the Land Acquisition 
Act may be effected on behalf of an industrial concern. These snggestions 
apparently do not involve any amendment of the Act, though, if they do, this 
should be undertaken. 

(67) In certain case~, on the recommendation of local bodies, Government Vide also 
should compulsorily acquire land to provide fresh sites for industries, which it Chapter XVI. 
is necessary to remove on grounds of public health, and for industrial dwellings. 

(68) In 'all cases where land is acquired compulsorily for industrial 
enterprises, cultivators or house owners so dispossessed should be offered suitable 
land in exchange 01' part exchange. 

Chapter XIV. Technical Assistance to I:iJ.dustries by Government. 

(69) Direct technical assistance by Government is necessary to encourage 
certain classes of industries. , 

(70) The functions and limitations of pioneering and demonstratiou 
factories are described. 

(71) For cottage industries, peripatetic demonstrations of improved Vide also 
processes and machinery are most important, and the provision of new patterns Chapter xvn. 
and designs must be arranged for. The organisation of production by the Chapter xvm. 
establishment of small auxiliary factories and the employment of labour-saving 
devices are very desirable. 

(72) For organised industries, in addition to assistance in starting new 
industrial undertakings, useful work can be done by Government in helping the 
owners and managers of small power plants to maintain them in good working 
condition. 

(73) While ordinarily Government should itself carryon indnstrial opera
tions only for the manufacture of lethal munitions, it will be necessary in some 
cases to control and assist private factories capable of producing military 
necessities. Assistance will also be required for industries of national economic 
importance. 

(74) The above duties. cannot be performed without properly equipped 
Departments of Indnstries, both imperial and provincial. While the utmost 
.pessible de.centralisation.is desirable, there are certain fnnctions for which the 
Imperial Government must be responsible. 

Chapter XV. Miscellaneous 'Points of Government Law and Prac-
. tice affecting Industries. 

(75) Power-driven machinery should not be allowed in jails. Provincial The Employment 
Directors of Industries and their Boards shonld be authorised to make recom- of ;rail Labour. 
mendations to the Local Government on the employment of jaillabour ... 

(76) The legislation now being undertaken by provinCial Government~ for The Prevention. 
the prevention of the adulteration of foodstuffs and drngs is approved. The 01 Adulteration. 
agency for enforcing the existing Acts should bo considerably strengthened. 

(77) Regarding the adulteration of raw produce for export or local manu-
acture, action ~hciuld be left to the tradc itself. Government should do what it 

31 
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can to strengthen the hands of local mercantile bodies who are interest.ed in such 
matters. 

(7S) A system of Government certificates of quality is impracticable and 
unnecessary, except in the case of fert.ilisers, for which an Act similar to the 
Fertilisers and Feeding 8tuffs Act of 1906 (Great Britain) should be introduced. 

~h:. A~:- (79) The principles laid down by the Puhlic Services Commission in 
B~i:: a::.d p~me- dealing with the Boiler Inspection Department are endorsed. The following 
Mover Acts. recommendations are added :-

• 

The Adminis
tration of the 
Electricity Act. 

(a) Boiler inspection should ho a duty of tbe provincial Departments of 
Industries. 

- , 
(b) The rules for determiniIlg permissible pressures for hailers should 

apply to the whole of India. 

(el Th-e laws compelling persons in charge of hailers to possess certificates 
should be abolished. 

(SO) Tbe favourable consideration of Government is asked for the proposed 
strengthening of the Geologieal Survey, which should include a suitable staff _ 
to inspect Government concessions and to advise small mine owners . 

(Sl) Such inspection would insure the due fulfilment of the conditions of 
prospecting licenses and permit of theil- being framed on more elastic lines. 
Loeal Governments should have power to extend their duration up to 5 years 
in~cases where the work of proving the existence of minerals necessitates 
operations on a very extensive seale. 

(S2) The present mining lease form might be considerably shortened and 
simplified by including some of its provisions in local rules. 

(S3) Certain provinces should prepare Mining Manuals similar to those 
published in the Central Provinces and Burma. -

(84,) The status of Electric Inspectors should be improved in order to secure 
more highly qualified men. 

(S5) To ensure intelligent liberality in the interpretation of the rules, 
the appointment of provincial Advisory Boards, as contemplated in section 35 
of the Act, is proposed. These Boards should be permitted, when necessary, to 
consult experts such as the Eleotrieal Adviser to the Government of India; 

(S6) Government should encourage the industrial use of electri city 
supplied from central generating stations. The law should, if necessary, he 
amended, so as to permit of t.he load factor being taken into acoount in fixing 
the charges. > 

(S7) The E1ectrio Inspectors should be transferred from the control of the 
Public Works Department to that of the Department of Industries. 

Patents, Trade (88) No change is needed in the existing patent law, which seems weH 
Mar~s, and suited to Indian conditions, nor is it desirable at present for India to join the 
Busmess Names. International Convention: but the position may have to be reconsidel'ed if 

patent law is consolidated throughout the Empire. 

(89) The registration of trade marks or business names is not recom
mended. 

Registration of (90) With a view to legislation to secure the oompulsory registration of 
PartnershillL partnerships, Government should consider a suggestion that members of a joint 

Hindu family should be regarded as a single unit for the purposes of registra-. 
~D. -
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Ohapter XVI. The Welfare of Factory Labour· 

(91) Tbe inefficiency of Indian labour can be remedied by the provision 
of education, the amelioration of housing conditions, the improvement of public 
health, and a geueral policy of betterment. 

(92) Compulsory education should be introduced for all classes of children Vide Recom 
in areas where this is feasible; the question of amending the Factories Act mendation (32). 
may then be considered, if necessary. 

(93) As regards housing it has already been recommended that Government Vide Recom. 
should use its power to acquire land on behalf of employers for the housing of mendation (67). 

labour, subject to certain ~afeguards. 

(94) Land might also be acquired at the cost of Government or of the 
local authorities concerned, which they might lease at easy rates to 
employers for erecting industrial dwellings. 

(95) Local authorities should he responsible fo~ the development and 
lay-out of industrial areas on suitable lines, and for securing the maintenance 
of proper sanitary conditions in such areas. 

(96) It would be undesirable and unjust to compel individual employers 
to house their own labour. 

; (97) The question of congestion in Bombay must however he taken up SpeCial proposals 
at once. The scheme for industrial housing prepared by the Improvement for Bombay. 
Trust might be continued along with the measures which are proposed below 
to meet the special difficulties existing in Bombay. 

(98) To avoid oongestion in future no industrial concerns should he 
started, except in the nortl'l-east of the island of Bomhay or in south-east of 
Salsette, without the consent of the Municipality. In the area set aside for 
industrial development, the requisite powers should be taken by tbe local 
authorities to determine whether certain classes of industries should be admitted 
to certain sites, and the necessary steps sbould be taken to ensure the develop
ment of the settlement on sanitary lines. 

(99) To relieve existing congestion, the railways should be induced to 
lo.cate their new workshops at a reasonahle distance from the city and to 
furnish accommodation for their labour in 8itu. Government departments and 
puolic bodies should provide housing of a suitable type for their workmen, 
where possible in the northern industrial area. 

(100) The establishment of improved means of communication, including 
-the electrification of suhurban railways, and the extension of the tramway 
system, with the object of creating an industrial suburb, is required. 

(101) In the case of employes of industries located in the city, a definite 
standard of accommodation for industrial dwellings should be determined, and 
a programme of construction worked out and taken up at the expense of the 
local authorities who should then manage the huildings. If the existing 
resources of these hodies, together with such assistance as the Local Govern
ment may be able to spare, are not sufficient, further taxation· should be 
imposed, mainly on employers. 

(102) The possihility of reducing the present maximum factory hours, Proposals 01 
whether by a shift system or otherwise, requires further examination, as the g.eneral applica. 
shortening of working hours may have an important influence in raising the hon. 
standard of comfort, when the workers have learned to employ their leisure 
hours more profitably. 



Vide 
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(103)1. The policy proposed by the Sanitary Commissioner will improve the 
public health and the efficiency of labour. 

(104) The responsibility for general welfarc work among factory 
labourers must devolve mainly on private, individuals and associations, 
Government and local bodies, as well as employers, should how«ver assist them 
as far as possib Ie. 

Chapter XVII. Cottage Industries. 

(105) The ordinary census provides an unsatisfactory means for the collec
tion of useful occupational statistics, and special enquiries or surveys are 
needed. 

(106) The establishment of central silk-reeling and twisting factories 
is desit'able. 

(107) The introduction of better tools and plant and of a more minute 
subdivision of processes should be encouraged by Departments of Industries. 

(108) In the case of weaving; provision should be made in the weaving 
sohools for the instruction of a small number of pUiJils of a 'higher class, with 
better educational attainments and prospects of ,being able to start for th~-

\ selves in business. They should be given practice in the control of workmen, 
and should receive a training in the commercial as well as in the technical side _ 
of their profession, either in private undertakings run with Government 
assistance as demonstration factories~ or in commercial sections attached to 
the iudustrial schools. " 

(109) Directors of Industries should be empowered to grant small loans 
to cottage workers and to supply tools and plant on the hire-purchase system. 

(110) Provincial art officers should maintain a close connection with the 
craftsmen and supply them with new ideas and -designs. Periodic exhibitions 
should be held, advertisements issued, and attempts made to introduce the 
art productions of the country to outside markets. 

Vide (111) Emphasis is laid upon the necessity for improving the methods of 
Rezommendation marketing the products of cottage industries. 'l'he Dclpartments of Industries 
(114.)' must create or stimulate the creation of sale agencies in India· and, where 

possible, abroad. -
• 

Chapter XVIII. CO'operation for Small and Cotta6'e Industries. 

(112) The way ,to industrial co·operation must be. paved by familiarising 
work~rs with the principles of co-operative credit. 

(113) Certain co·operative functions, such as the joint use of machinery, 
can be better achieved by bodies created ad hoc, than by su.perimposlng them 
as an additional object on existing primary societies. , 

(114) 'The difficulty of industrial co-operation lies largely in -the, absence 
,of expert but· disinterested non-official'business helpers. This may be remedied, 
either (a) by the introduction of the small entre.,Ereneur, which, however 
might not prove advantageous to the worker in the long ru.ll, or (b) by the 
establishment of sale organisations managed either by G6vernment or by 
private, persons. Government shollld be prepared to risk some loss Oil ex' 
periments in this direction. 



(115) Direct assistance in the form of loans should be given by Govern- Vide , ., 
ment to agricultural or industrial societies for the purcnage and elllployment ~~~mmendatlon 
for the common advantage of comparatively costly machinery and plant. . 
The Director of Industries should initiate industrial societies and should give 
them advice in technical and commercial matters after they are started; but 
he should not interfere with the administration of the A.ct and rules. 

(116) The Departmen.ts of Industries, Agrioulture "nd Co-operation must Vide 
work olosely together. Recommendation 

Chapter XIX. Industries and Transport. 

(117) Internal traffic, especially in the cases of raw materials conveyed 
to, 01' manufactured materjal~ conveyed from, manufacturing centres should 
be rated as nearly as possible on an equality with traffic of the same class and 
over similar distances to and from the ports. 

(lIB) Rates on Lraffic to ports should be fix,ed. on the IJrinoiple of what the 
export traffic can stand over its whole journey to the port of foreign destination. 

(119) The same principle should apply to imports, but the lowest possible 
rates should be allowed for machinery and stores imported for industrial 
use in India. 

(120) The whole distance travelled by a consignment, and not the distance 
travelled over individual lines, should be taken as the basis, when tapering 
rates apply. The way in which these rates, as well as 'block' rates and 
• terminal charges " have been applied in the past, has te~ded to operate against 
Indian industries. The total freight charge' for a consignment passing over 
several lines should be calculated as a single sum, which should be shared 
between the different railways, allowance being made, where necessary, for 
any extra cost incl:ll'red by 110 particular line. 

(121) The addition of a commercial member to the Railway Board is sug· 
gested. 

(122) Indian industries and commerce sbould be represented by officers of 
the Department of Industries and also by members of recognised commercial 
bodies at the Rail way Conference and at the meetin gs of the Goods Classifica-
tion Committee. ' , , 

(123) Special rate concessions for a term of years might be given to new 
industries, when investigation by the Department of Industries shows this to 
be necessary. 

(124) Government should take up the question of improving the existing 
waterways and should give early consideration to the prospective advantages 

, of a Waterways Trust in Calcutta. 

(125) The Department of Commerce should take steps to secure harmo
nious working between railway and waterway administrations (including 
coastwise traffic) for the, development of those parts of the country which are 

,sel'ved by both. 

Chapter XX. Industrial Finanoe. 

(132). 

(126) In order to illeet the difficulties experienced by small and middle
class industrialists in obtaining financial facilities and generally to provide a 
more' elastic system of industrial finance, rndustrial banks are needed. An 
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expert committee should be appointed to consider what additional banking 
facilities are necessary, whether for the initial or for the current finance of 
industries; what form of Government assistance or control will be required 
to ensure their extension on sound lines as widely as possible throughout the 
country; and whether they should be of provincial or of imperial scope, or 
whether both these forms might not be combined in a group of institutions 
working together. 

(127) Ii. scheme is explained for the provisio.u of current finance for 
middle-class industrialists, by which the banks would lend money, subject to a 
guarantee by Government after an examination by the Director of Indu~tries 
and his expert staff of the financial standing of the applic!lnt and the pros
pects of his business. This scheme deserves attention, at any rate as an interim 
measure until industrial banking facilities are moce general. 

(128) In a few cases Government sliould proVide direct financial aid. 
Such assistance might take the form of guarantees C!f dividends, loans of 
money, undertakings to purchase output, or contributions to share capital. All 
these forms of aid should be subject to suitruble precautions. Government 
directors, when appointed, should not act so as to delay decisions. Where' 
industrial undertakings receive Government aid, their capital should be raised 
in India, under conditions which will give opportunities to small investors 
and encourage Indians to partioipate in industrial ventures. Assistance of this 
kind to 'national safety' undertakings should be a matter for the Imperial 
Government j in other cases, it may be ·given by Local Governments, if they 
possess the necessary expert staff to estimate the prospeots of the proposed under
taking. 

(129) Assistance should also be given to small and oottage industries by 
the local Departments of Industries in the shape of small Government loans 
or by financing the purchase of plant on the hire-purChase system. Fresh 
legislation would be required to ensure a ready..means of recovery of the 
money so advanced. 

Chapter XXI. Provincial Departments of Indilstries. 

(130) The creation of specialised Departments of Industries is necessary 
to co-ordinate the various forms of provincial activity whichihave been suggest
ed, and to'perform certain functions at present entrusted to other non-special
ised agencies. 

(131) The::establishment is required in each province of a Departmerii 
. of Industries und~r a Director, who should act as Secretary to Government 

for commercial and industrial subjects. --

(132) To.ensure that the Departmllnts of Industries, hgrlculture and Co
operative Credit work in close harmony, they _should be under the control of 
the same Member of the provinCial Executive Council. 

(133) The Direotor of I'lldilstries should be assisted by a Board whose 
members should be appointed by Government, ~ll some cases on its olVn selection. 
in others on nomination by suitable publio bodies. Where the Board and the 
Director disagree, the matter should be referred to superior authority. The 
lloard should consist of not less than 6 or more than 12 persons, who should bo 
mainly non-official. The members of the Board and of s'lb-committees formed 
fol' special purposes might be offered fees and travelling allowances. 

(134) The Board should have ppwer to co-opt members for temporary Dr 

8pecial purposes and to appoint standing 01' tempJrary sub·committees. 
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(135) The Department of Industries should consist, in addition to the 
DirecTor, of a Deputy Director (in the larger provinces), industrial engineers, 
chemists, industrial specialists and teachers, and certain other officers. Initially, 
these officers may be reoruited as circumstances best allow; but as the Imperial 
Industrial and Scientific Services are established, t.he provincial departmcnt 
should obtain its superior officers from these services. They should be entirely 
under the orders of the Looal Government. Specialists in various lines of 
applied technology who are engaged in teachiug would also serve as advisers to 
Government and to private industrialists. Subordinate officers with a know
ledge of mechanical engineering will be required in territorial charges to help 
smaTI industries. 

Ohapter XXII. An Imperial Department of Industries. 

(136) The direction and co-ordination of the general industrial policy of 
the cruntry and the proper performance of certain functions of high national 
importance can only he effected through an Imperial Department of Industries, 
in charge of a Member of the Viceroy's Executive Council; and there is a 
sufficient number of closely correlated functions to justify the creation of a 
specialised imperial department for their performance. 

(137) Special ;rrangements are, however, required to secure the prompt 
and efficient performance of the administrative and executive duties which 
will fall to the lot of the imperial department; and also to free the Member 
in charge from routine work, and to leave him leisure to deal with questions 
of policy. For this purpose we propose the creation of a Board to he called 
the Indian Industries Board, consisting of three members with separate cllarges. 
The Member in charge of the Department should be President of the Board 
without any special portfolio, but with full p~wer to oven'ule his colleagues, 
who, however, should have the right to place on record their opinions. The 
Members of the Board should ordinarily hold office for five years only. 'there 
should also be a Secretary to the Board and the Department, as well as th ree 
Assistant Secretaries to the Board. 

(138) The various subjects and ~epartments which the Department of 
Industries would control, including those. to be transferred to it from other 
existing departments: of the Government of India, fall into the following 
natural groups, 

Group I.-
Geology and Minerals. 
Salt. 
Explosives and Petroleum. 
The Chemical Service and chemical research. 
Government factories for research or demonstration. 

01'OUf! II-. 

Stationery and Pl-inting. 
Commercial ~nd industrial intelligence. 

Stores. 
Faotories Aot. 
The general encouragement of industries. 
Techllioal and industrial education. 



Group III.-, 
Inventions and Designs. 
Steam b oilers Acts. 
'Electricity. 
Ordnance Factories. 
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Inspection of ordnance manufactures. 

Each of these shonld be under a separate member of the Industries Board, 
who would control the departments subordinate to him. 

(139) In order to secure unity of administtation, the headquarters of 
the Board should be with tbe Government of India, though its members 
should tour frequently. 

(140) The Board and the Department should be assisted by a part-time 
Financial Adviser, who should be 'given a seat on the Board. 

(141) An examination of the functions and qualifications of the officers 
snbordinate to tbe Board, or the members of the Board itself, and of the higher 
prvV'incial officers, shows that all require technical, business and administrative 
expcrience for the proper performance of their duties. 

(142) It therefore seems necessary to create an Imperial Industrial Servioe 
to meet the requirements of the industrial departments throughout the country. 
This will also afford a meansof training qualified Indians' to fill the higher 
appointments. 

(143) The ordnance factories, if they are to be managed hy a civil depart
ment, should have their own separate service, though they may exchange 
offioers with the Imperial Industrial Service. 

(144) Officers of the Imperial Industrial Service should be recruited as far 
as possible in India. 

(145) .Before a regular Industrial Service has been built up, appointments 
will have to be made from various sources, often on special terms. 
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CONCLUSION. 

We have briefly sketched the lines of economic development along which 
India has moved since she first came into contact with western traders; and 
have described in somewhat more detail the commercial and industrial position 
to which these lines of development have led her. We have shown that this 
position has become in many ways disadvantageous to the interests of the 
country; and that· India's industl·ial equipment is impaired by deficiencies 
which affect the interests of national safety. The industrial system is 
unevenly, and in most cases inadequately, developed; and the capitalists of the 
country, with a few notable exceptions, have till now left to other nations the 
work and the profit of manufacturing her valuable raw materials, or have 
allowed them to remain unutilised. A powerful and well·directed stimulus is 
needed to start the economic development of India along th,e path of progress. 
Such a stimulus can only be supplied hy an organised system of technical, 
financial, and administrative assistance. 

Our report in its finally approved form was in the hands ol\.the printers 
before the appearance of the Chelmsford-Montagu report on Indian constitu
tional reforms. We were unable, therefore,_ to re-examine in aetail our 
conclusions and recommendations in the light of the reform proposals without 
incurring a delay which would have been undesirable. It is evident, however; 
that our scheme is in general accord with the administrative chang-es proposed 
by His Excellency the Viceroy and the Secretary of State. 

Weare deeply conscious ofthe difficulties of the question with which we 
have been asked to deal, and ·of its vital importance to the future of ihe 
country. We have had to disQJ.lsS a vast range of subjects requiring expert 
knowledge, which was not always adequately available in the countrr under 
present conditions. The circumstances of India have made it nepessary for 
us to devise proposals which will b'ring the State into far more intimate 
relations with industrial enterprise than the policy of Government or public 
opinion has hitherto permitted. But as regards our main proposals-technical 
education in practical relation to industrial requirements, the supply of advice 
and assistance through organised scientific and technical services, the provision 
of more liberal finance for industries,. so far as possible through private 
agency-we feel confident that these al'e solutions clearly indicated by the very 
difficulties which they are designed to surmount, as well as by the small degree· 
of Indian experience available, and substantially supported by the best
qualified opinion of the country.- Finally, we have been strongly impressed 
by the earnest demand throughout India for economic progress and by the 
growing realisation of the dangers to which industrial unpreparedness exposes 
a nation. We feel Aure that the 8trongest support will be forthcoming from 
the public generally, and from Indian capitalists and industrialists in particular, 
to any well-considered ·scheme for industrial progress which Government may 
Slle fit to adopt, and we submit our report in the earnest hope that cur 
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recommendations will, with the approval of Government and the good-will of 
the Indian public, help in some measure towards the ideal of an India, strong 

• 
,in her own strength, and a worthy partner in Empire. 

R. D. BELL } 

G. H. W. DAVIES 

(Signed) T. H. HOLLAND, 
Pre8ident. 

" 
ALFRED CHATTERTON. 

" 
FAZULBHOY CURRlMBHOY. 

" C. E. LOW. 

" 
Y. M. MALAVIYA.* 

" 
R. N. MOOKERJEE. 

" 
E. H. STEWART. 

" 
D. J. TATA. 

Seol'etarie8. 

• 
:I[: Subject to a sepaute note. 
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NOTE 
BY 

THE HON'BLE PANDIT MADAN MOHAN MALAVIYA. 

Introductory. 

On the 21st..;.March 1916, the Hon'ble Sir Ib~'ahim Rahimtoola moved a 
Resolution in the Imperial Legislative Council urging the appointment of a 
Committee to consider and report what measures should be adopted for the 
growth and development of industries in India. Among the matters which he 
suggested might suitably be referred for the consideration of the Committee, 
he put in the forefront the question-

"Whether l'epresentation should be made to the authol'ities through the Secl'etary of 
State for India for securing to the Govel'llment of India full fiscal autonomy, specially in 
reference to import, . export and excise duties." 

In the course of his speech in supporting the Resolution, the Hon'ble 
.. Member laid great stress on this point. He said :-

"I readily recognise that efforts are being made by the Government ill. many directions 
to meet the needs of the situation. It appears to me, howevel', that, unless the hands of the 
Imperial Government are free· in fiscal matters, the results will not be adequate. If the 
Government of India were free to adopt measures solely in the interests of the people of this 
country, without any restrictions or limitations in fiscal matters, OUI' industrial development 
would be in a fair way of successful accomplishment. India wants fiscal autonomy as the 
first step towards her industrial regeneration, and if Indian public opinion is to have any 
weight in the determination of tbis question, we ought to get it at once." 

The Hon'ble Sir William Clark, the then Member for Commerce and In
dustry, accepted the Resolution on behalf of the Government. He announced 

,. that the Government had anticipated the recommendation of the Resolution, and 
had already taken steps to constitute not a committee, but a more important 
body, a Commission', whose duty it will be to consider and report upon the 
possibility of further industrial development in this country. He said at the 
same timtl that, for reasons which he put, before the Council, the scope of the 
enquiries entrusted to the Co=ission would not include a consideration of the 
question of fiscal policy of the Government. Sir William Clark noted that in 
the opinion of the mover of the Resolution" l\. Government of India, uncontrolled 
by the Secretary of State, untrammelled by the conceptions of fiscal policy which 
may be held by the'. British Government of the day, would be a far more potent 
instrument for the development of industries in India than the administration 
of this country under its present constitution." He also recognised that there 
was" a weighty body of opinion tending in that directi!)n." But he said that 
"His Majesty's Government feel. that the fiscal relationships of all parts of the 
Empire as between one another and the rest of the world, must be reconsidered 
after the war, and they wish to avoid the l'aising of all such questions until 
that fortunate time shall have arrived." It was therefore stated in the Resolu
tiQl1 appointing this Commission that "any consideration of the present fiscal 
policy of the Government has been excluded from its enquiries," and that "the 
same considerations apply with even greater force to any pl'oposals involving thr. 
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Imposition!of duties for the specific purpose of prote Jting the Indian industries, 
a policy which would very directly affect the fisc!tl relations of India with 
the outside world." This will explain why, as Sir Frederick Nicholson put it in 
his statement submitted to us, . the part of Hamlet must be totally omitted.' 

The Commission has been instructed to examine and report upon the possi
bilities of further industrial development in India and to submit its recom
mendations with special reference to the following questions :-

" (a) whether new openings for the profitable employment cl Indian capital in commerce 
and industry can be indicated; 

/ 

"(b) whether and, if so, in what mannm, Government can usefully give direct 
encouragement to industrial development-

" (i) by rendering technical advice more freely available; 

"(ii) by the demonstration of the practical possibility on a commercial'scale of 
particular industries; • 

"(iii) by afi'o!ding, directly 01' indirectly, financial assistance to industrial enterprises; 
01' 

"(iv) by any otber meaus which are not incompatible with the existing fiscal polly 
of the Government of India." 

In the course of the speech to which reference has been made, Sir William 
Clark made it clear that "the building up ~f industries where the' capital, 
control and management should be in the hands -of Indians" was" the special 
object which we all have in view." He emphasised that it was of immense 
importance alike to India herself and to the empire as a whole, that Indians 
should take a larger shaJ'e in the industrial development of their cOlmtry. 
He deprecatt(d _ the taking of any steps, if it might "merely mean that the' 
manufacturer who now competes with you from a distance would transfer his 
activities to India and compete with you within your boundaries." It was 
the same object of finding out how ttfhelp Indians to develope industrial and 
commercial enterprise, that)ed the Government of India to depute Profes
sor C. J. ,Hamilton, the Minto Professor of 'Economics in Calcutta, to visit 
J a.pan "to obtain more detailed particulars for thll use ofthe Industrial Commis
sion," so that we may "know exactly what her Government has done to ~d 
her people in the notable advance which they have made," having "develope~ a 
structure of modern industrial and co=ercial enterprise from a past which 
knew nothing of western economic conditions." We have to keep this object 
clearly before our mind in dealing with the questions which we have to examine 
and report upon. . 

India.-Past and Present. 

tn the revised note which Professor Hamilton submitted to the Commission, 
after dwelling on the rapidity with,phich Japan has transformed herself from a 
country. where" agriculture absorbed the energies of the bulk of thepopula
tion " to one of the important manl1facturing -countries of modern times, he 
says:-- .' 

"The second fact, even more arresting from an Indian point of view,- is that this remark
able transformation has beed achieved by an Asiatic community. The Asiatics have long been 
regarded as intensely conservative, unprogressive, needing the help and gUidance of western 
nations for the maintenance of law and order, and, even with their assistance, being with 
difficult[ persuadod to adopt the modern aims and methods associated with economic progress." 

Mr. Hamilton does not stand alone in this view. In the course of my work 
conneeted with this Co=ission, I have repeatedly been reminded of the' 
erroneous notion which many a European holds that India is, and must remain, 
a mainly agricultural country, that the people of India are by. nature and 
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tradition deficient in industrial capacity and comm'ercial enterprise, and that 
these qualities are inherent in the nations of the West. It is necessary to 
combat this notion, for it vitiates judgment regarding the capacity of Indians. 
It is also necessary for a proper appreciatiDn of the present industrial condition 
of India and of the possibilities of its future development, that the facts and 
circumstances of the past should be correctly known and appreciated. 

. I agree with my colleagues that " at a time when the west of Europe, the 
birthplace of the modem industrial system, was inhabited by uncivilised tribes, 
India was famous for the wealth of her rulers and for the high artistic skill of 
her craftsmen," and that" even at a much later period when traders from 
the West m!\de their first appearance in India, the industrial development of this 
country was at any rate not inferior to that of the more' advanced European 
nations." But I do not agree with them as to the causes which they assign for 
the subsequent growth of industries in England, and, by implication, for the want 
of the growth of such industries in India. They say ;-

"But the widely different social and political conditions of the West had helped the 
middle class to establish itself on a foundation of commercial prosperity, and the struggles for 
political freedom and religious liberty in which it had taken its share had endowed it with a 
spirit of enquiry and enterprise that was gradually and increasingly directed to tlie attainment 
of industrial efficiency," and that" it was to this middle class that the so-called (industrial 
revolution' of the eighteenth century IV"" mostly due." -(paragrapb 1 of the Report.) , 

Similarly it is stated in paragraph 134 of the Report that;-
"The history of the evolution in the West of new industrial methods which culminated 

in the rapid and strrking changes of the latter half of the eighteentlr century shows that a 
large part was ,played therein by the educated as well as by the capitalist classes. The 
encouragement of scientific research and its practical application by the Royal Society, and at 
a I~ter stage by the. Society of Arts, was closely paralleled by the fresh industrial ventures 
constantly being set on foot by merchants and other persons with capital at command. When 
the results began to reach India in the shape of machine-made imports, the movement had 
passed beyond the stage where the gradual evolution which in England had taken place could 
be r~adiiy imitated in India!: 

In my opinion tbis does not give a correct view of the matter, and is 
calculated to support erroneous ideas about the natural capacity of Indians and 
Europeans for industrial enterprise, and to stand in the way of right conclusions 
being reached as to the possibility of industrial development in India with the 
co-operation of the Govemment and the people. I must therefore refer a little, 
more fully to the economic history of India and of the 'industrial revolution' 
of England wbich has greatly affected that ,history. 

India-A Manufacturing as well as an Agricultural Country. 

-" The skill of the Indians," says Professor Weber, "in the production of 
delicate woven fabrics, in the mixing :of colours, the working of metals and 
precious stones, the preparation of essences and in all manner of technical arts, 
has from early times enjoyed a world-wide celebrity." There is evidence that 
Babylon traded with India in 3000 B.C. Mummies in Egyptian tombs, dating 
from 2000 B.C., hive been found wrapped in Indian muslin of the finest 
quality. " There was a very large consumption of Indian manufactures in, 
Rome. Tbis is confirmed by the elder Pliny, who complained that vast sums 
of money were annually absorbed by commerce with India." "The muslins of 
Dacca were known to the Greeks under the name of Gangetika . 
Thus it may be safely concluded that in India the arts of cotton spinning 
and cotton weaving were in a high state of proficiency two thousand years 
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ago . • • Cotton weaving was only introduced into "England in the' 
seventeenth century."-(Imperial Gazetteer if India, Volume III, page 195.) 

As regards iron manufactures,Professor Wilson says :-" Casting iron is 
an art that is practised in this manufacturing country (England) only within a 
few years. The Hindus have the art of. smelting iron, of welding it, and of 
making steel, and have had these arts from time immemorial." Mr. Ranade 
wrote in 1892 :-

"The iron industry not only supplied all local wants, but it also enabled India to export 
its finished products to foreign countries. '1'he quality of the matelial tmned out had also a 
world-wide fame. The famous Iron Pillar near Delhi, which is at least fifteen hundred years' 
old, indicates an amount of skill in the manufactme of wrought i1"On, which has. been the 
marvel of all who have endeavow-ed to account for it. Mr. Ball (late of the Geological 
SUl"vey of India) admits that it is not many years since the production of such a pillar would 
have boon an impossibility in the largest factories in the world, and, even now, there are 
comparatively very few factori~s 'where such a mass of metal could be turned out. Cannons 
were manufactmed io Assam of the largest calibre,- Indian wootz or steel furnished the 
materials out of which Damascus blades with a world-wide reputation were made; .and it paid 
Persian merchants in those old times to travel all the way to India to obtain these materials. 
and export them to Asia. '1'he Indian steel found once considerable demand for cutlery even 
in England. This manufacture of steel and wrought iron had reached a high perfection at 
least two thousand years ago."-(Ranade's Essays on Indian Economics, pages 159-160.) . . 

There is abundant testimony ·to prove that at the date of the invasion of 
Alexander, as for centuries before it, the people of India enjoyed a high degree 
of prosperity, which continued to the breaking up of the Moghal Empire in the 
eighteenth century. . 

"All the descriptions of the parts of India visited by the Greeks," Mr. Elphinstone 
tells us, " give the idea of a country teeming with population, and enjoying the highest 
degree of prosperity. . The numerous commerci~1 cities and ports for foreign trade, 
which are mentioned at a later period (in the' Periplus '), attest the progress of the Indians 
in a department which more than any other shows the advanced ,state of a nation. 
(Page 263) • Arrian mentions with admiration that every Indian is free. • 
'1'he army was in constant pay dnring war and peace. • The police is spoken of as 
excellent. Megasthenes relates that io the camp of Sandracottus, consisting of 400,000 men, 
the sums stolen daily did not amount to more than about £3 . • • • The fields were 
all measured, and tl}.e water carefully distributed for irrigation; taxes were imposed upon 
trade, and an income-tax levied nom merchants and traders. Royal roads 'are spoken of by 
Strabo and mile-stones • . • Gold and gems, silks and ornaments were in all £Smilies; 
the professions mentioned show all that is necessary to civilised life. •• The number 
of kinds of grains, spices, etc., which were grown afford proofs that the country was in a 
high state of cultivation. • • . Their internal institutions were less rude; their conduct 
to their enemies more humane; their genel'allearning much more considerable; a;'d, in the 
knowledge of the being and natUl"e of God, they were already in possession of a light which 
was but £Sintly pe,;eived; even by the loftiest iotellects in the best days of Athens."-(History 
of India, page 52.) . 

The author of the" Periplus of the Erythrian Sea" fully describes Indian 
commodities' for which there was a great demand in the West, especially at 
Rome, about the first century of Christ. Many a traveller from the West has 
similarly described the tr.w.e-of India. . In the fourth and the sixth centuries 
two Chinese travellers visited India, and have fully recorded their views on its 
material condition, which included flourishing arts and indUftries. 

Then came the period of the Crusades and the first beginning of the Levan
tine trade which culminated in Venice becoming the greatest trader with India; 
and later on, Genoa. :Marco Polo came here in the thirteenth century, and he 
also has left a record of his impressions. 

The waves of conquest which commenced from the eleventh century no 
doubt greatly hampered Indian industrialists ~d industries for some time.-



249 

But the establishment of the Moghal Empire and the safety and security of the 
reign of A),bar seem to have fully revived Indian industries and handicrafts. 
Bernier, who .visited India in the reign of Shahjahan, gives a -glowing descrip
tion of his capital. He speaks of his immense treasures, gold and ,silver and 
jewellery, "a prodigious quantity of pearls and precious stones of all sorts" 

and marvels over the incredible quautity of manufactured goods. 
"Embroideries,. streaked silks, tufts of gold turbans, silver and gold cloth, 
brocades, net-work of gold," etc. Tavernier also gives a long descrip
tion of the manufactured goods, and dwells with wonder on the" marvellous 
peacock-throne, with the natural colours of the peacock's tail worked out iu 
jewels, of carpets of silk and gold, satins with streaks of gold and silver, 
endless lists of exquisite works, of minute carvings, and other choice objects 
of art." 

The East India Company. 

It was this trade and prosperity that lured the traders of Europe to India. 
As the historian Murray puts it :-" Its fabrics, the most beautiful that human 
art has anywhere produced, were sought by merchants "at the 'expense of the 
greatest toils and dangers." (History of India, page 27.) After the decline of 
Venice and Genoa, the Portuguese and the Dutch captured the Indian trade . 

. The merchants of England viewed ,their trade with envious eyes, and formed 
the East India Company which obtained its charter from Queen Elizabeth on 
31st December 1600, to trade with the East Indies, not" to exchange as far 
as possible the manufactured goods of England for the products of India" 
(Report para. 2)-for there were few English manufactures then to be exporteu 
-but to carry the manufactures and commodities of India to Europe. 

"At the end of the seventeenth century," says Lecky, " great quantities of cheap and 
graceful Indian calicoes, muslins and ~hintzes were imported into England, and tI,ey found 

- such favour that the woollen and silk manufacturers were seriously alarmed. Acts of Parlia
ment were accordingly passed in 1700 and in 1 in absolutely prohibiting, with a very few 
specified exceptions, the employment of printed or dyed calicoes in England,either in dress 
'or in furniture, and the· use of any printed or dyed goods, of which cotton formed any part."~ 
(Leaky's Hiatory of England in the Eighteenth, Centu,·y.) 

When Clive entered Murshidabad, the ord capital of Bengal, in 1757, he 
wrote of it :-

"This city is as extensive, populous and rich as the city of London, with this difference 
that there were individuals ill the first possessing infinitely greater property than in the 
last city.n-(H. J. S; Cotton, in.New India, published before lS90.) 

" Less than a hundred years ago," wrot~ Sir Henry Cotton in IS90, <, the whole commerce 
of Dacca was estimated at one crore of rnpees, and its population at 200,000 souls. In 1787 
the exports of Dacca muslin to England amounted to SO lakhs of rupees J in lS17 they had 
ceased altogether. The arts of spinning and weaving, wbich for ages afforded employment to 

numerous and iudustrial population, have now become extinct. Families which were 
~ol'merly in a state of affluence have been d;iven to desert the town and betake themselves to 
the villages' for a livelihood, The present population of the town of Dacca is only 79,000. 
This decadence has occun-ed not in Dacca only, but in all districts. Not a year passes in 
which the Commissioners and District Officers do not bring to the notice of' Government that 
the manufacturing classes in allpal'ts of the conntry are becoming impoverished." 

"In the first four years of the nineteenth century," says Mr. Romesh Chandra Dutta, 
"in spite of all prohibitions and restrictive duties, six .to lift.een thousand bales of co~ton 
piece~goods were annually shipped from Calcutta ,~ the Umted Kin,gdom. The figure rapIdly 
fell down to ISIS.. The opening of trade to phvate merchants III that year caused a sudden 
rise in 1815 J bnt the increase was temporary. After IS20 the manufacture and export of 
cotton piece-goods declined steadily J never to rise again."- (Econoraic Histo,'y oj Bl'itia" 
India, page 296.) 
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How India oame to-be an Agrioultural Country. 

At an early period of the Oompany's administration, British weavers had 
begun to be jealous of the Bengal-weavers, whose silk fabrics were imported 
into England, and so not only' were Indian manufactures shut out from 
England, but-

" a deliberate endeavour was now made to use th~ politico;! power obtained by the East 
India Company," says Mr; Romesh Dutta, "to discourage the manufactures of India. In 
their letter to Bengal, dated 17th March, 1769, the Company desired that the manufacture' 
of raw silk should he encouraged in Benga~ and that of manufactured silk fabrics should be 
discouraged. And they also recommended that the silk winders should be forced to work in 
the Company's factories and prohibited from working in their own homes!' 

In a letter of the Oourt of Directors, quoted in Appendix 37 to the' Ninth 
Report of the House of Oommons Select Oommittee on the Administration of 
Justice in India 1783, (quoted by Mr. Romesh Dutta at page 45 of his book). it 
was stated :- ' 

"This regulation s!,ems to have been productive of very good effects, particularly in bring
.ing over the winders, who werq formerly so employed, to work in the factories. Should this 
practice (the winders working in their own homes) through inattention have been suffered to 
take place again, it will be proper to put a stop to it, which may now be more effectually done, 
by an absolute prohibition, under severe penalties, by the authority of the Government." 

"This letter," as the Select Committee justly remarked,'" contains a perfect plan of 
policy, both of compulsion and encouragement, which must in a very considerable degree 
opemte destructively to the manufactures of Bengal. Its effects must be (so far as it could 
operate without being eluded) to change the whole face of the industrial cO'tntI'Y, in, order to 
render it a field for the produce of crude mateIials subserVient to the manufactures of Great 
Britain!'--(Ibid) . 

Furthermore, according to Mr. Digby, iIT 1813, Iudiancotton maJ'mfac
tUl'es were liable to the following charges in England :-

£, . ~. d. 
Colicoes or dimities for every £100 of value 81 2 n • 
Cotton, raw (per 100 Ibs.) 0 16 11 
Cotton, manufactured 81 2 11 
Hair or goat's wool, manufactures of, per cent. 84 6 3 
Flowered or stitched muslins of white calicoes (for every £100 

in value) 32 9 2 
Other ma;'ufactures of cottpn not otherwise charged • 32 9 2 

"These burdensome charges were subsequently removed, but. only after the 
export trade in them had, temporarily or permanently, been destroyed." (Pros
perous British India, page 90.) On the other hand, ever since English poWer 
was established in India, English goods entered India either ~ith no impol't, or 
-w-;th a merely nominal import duty. At, the time Indian cqtton goods were 
liable to the heavy duty of £81 per cent. in England, English cotton goods 
imported into India were subject to a duty of only 2t per cent. In addition to 
this, the steam engine and the power loom h~d in the meantime been perfected 
in England, and English manufactures had begun to come in .increasing 
quantities to India. The result :was well described by Mr. H!lnry St. George 
Tucker, who had, on retirement from India, ,become a Director of the East Inllia 
Oompany. Writing in 1823; he said:-

"The silk manufactures (of India) . and it. piece-goods made of ~ilk and' "ottOIl 
intermixed, have long since been excluded altogethedronl our markets; and· of late, IaJtly 
il) consequence of the opelation of a duty of 67 Fer oent.,· but chiefly from the e:ll'e~t of 
SUJlerior machinery, the ,cottoll fabrics which heretofore oon,tituted the ·.t~ple of Iridia, 

•• 
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have not only been displaced in tbis country, but we actually export our cotton manufactures 
to supply a part of the consumption of our Asiatic possessions. India is thus reduced from 
tbe state of a manufacturing to that of an agticultural country."-(MemoriaI8 oj the Indian 
Government; heing a selection from the papers of Hem:; St. Georg·e Tucker (London IS53) 
page 494, quoted by Mr. Romesh Dutta at pag·e 262 of his Economic HistM·!! of British 
India.) 

H. H. Wilson, the historian of" India, also wrote as)ollows :-

." It was stated in evidence (in IS13) that the cotton and silk goods of India up to the 
period could be sold for a profit in·the British market at a price from 50 to 60 per cent. 
lower than those fabticated. in. England. It consequently lj,ecame necessary to protect the 
latter by duties of 70 and SO per cent. on their value, or by positive prohibition. Had this 
)lot been the case, had not such prohibitory duties and decrees existed, the mills of Paisley 
and Manchester would have stopped in their outset, and could scarcely have been "gain set 
in motion, even by the power of steam. They were c,eated by the sacrifice of the Indian 
manufacture. Had India been independent, she would have retaliated, would have imposed 
prohibitive duties upon Btitish goods, and would thus have prese"ved her own productive 
industry from ~nihilation. 1'his act of self-d~fence was not permitted her; she was at the 
mercy or the stranger. British goods were forced upon her without paying any duty, and 
the foreign manufacturer employed the arm of political injustice to keep down and ultimately 
strangle a competitor with whom he could not have contended on equal terms."-(Quoted 
by Romesh Dutta, Ibid, pages 262-263.) 

Another important Indian industry which succumbed to the jealousy of 
English manufacturers, was ship-building. That ship-building was an ancient 
industry in India,. and that Indians carried on navigation to far distant climes 
east and west, has been fully established by Dr. Radhakumud Mukerjee 
in his valuable" History of Indian Shipping." Both Darius and Alexander had 
hundreds of vessels constructed in India. Indian rivcrc!'aft navigated .Africa 
and went as far as Mexico. Again from the Ooromandel coast Indians navigated 
as far as Java, Sumatra, Borneo and distant Oanton. " A hundred yeanv!Cgo," 
says Mr. Digby, " ship-building was in so ~xcellent a condition in India that 
ships could be (and were) built which sailed to the Thames in company with 
British-built ships and under the conyoy of British frigates." 

'fhe Governor-General (Lord Wellesley) reporting in 1800 to his masters 
in Leadenhall Street, London, said:-

"The port of Calcutta contains about 10,000 tons of shipping, built in India, of a desctip· 
'tion calcula.ted for the Qji)nveyance of cargoes to England From the qnantity 
of private tonnage now at 'command in the port of Calcutta, from the state of perfection 
which the art of ship-building has already attained in Bengal (promising a still more rapid 
progress and supported by abundant and increasing supplies of timber), it is certain that this 
port will always be able' to f,trnish tonnage, to whatever extent may be required, for 
conveying to the port of London the trade of the private British merchants of Bengal."
(Quoted by Mr. Digby in P'·08p"·0'''' British India, page S6.) 

But, says Mr. Taylor ;
I 

"The arrival in the port of London of Indian produce in Indian-built ships created a sen
satinn among the monopolists which could not have been exceeded if a hostile Heet had 
"l'peared in ihe Thames. Tlie ship-builders of the port of London took the lead in raising the 
cry of alarm; they declared that their business was on tbe point of min, and that the families 
ofal! the shipwrights in England were certain to be reduced to starvation."-(Hi.tO?·!! oj [,ulia, 
page 216.) 

The cry prevailed. The Court of Directors opposed the employment of 
• Indian ships in the trade between England and India. In doing so, says 

Mr. Digby, they employed an argument which, in some of its terms, sounds 
very curions at the present time, when so many lascal:s are employed by all the 
great lines of steamers r~nirlg to the East. After reciting other reason 
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against ship-building and ship-manning III India, the Court said. in their 
despatch, dated 27th January, 1801 :-

"XVII. Besides these objections which apply to tbe measure generally, tbe,'e is one that 
lies particularly against sbips whose v'liYages commence from India, tbat they will usually be 
manned in great part with lascars 01' Indian s'lilors. Men of that race are not by their physical 
frame and constitution fitted for the navigation of cold and boisterous latitudes; their nature 
aud habits are formed to a warm climate, and short and easy voyages performed within the 
sphere of periodical winds; they have not strength enough of mind or body to encounter the 
hardships or perils to which ships are liable in the long and vadous navigation between India 
and Europe, especially in the winter storms of our northern seas, nor bave they the courage 
which can be relieq on for steady defence against an enemy • • • Bnt this is not all, 'rhe 
native sailOl'S of India are ••• • on their arrival bere, led into scenes which soon divest 
them of tbe respect and awe they had entertained in India for the European cbaracter. 

. . • The contemptuous reports which they disseminate on their ,'eturn 'cannot fail to 
have a very unfavourable influence ~pon the minds of our Asiatic subjects, .. whose reverence 
for our character, which has hitherto contributed to maintain our supremacy in the East, will be 
gradually changed • . . ~nd the effects of it may prove extremely detrimental. • • . 
Considered, therefore, in a physical, moral, com.mercial, and political view, the apparent conoe
quences of .admitting these Indian sailors largely into our navigation, form a strong additional 
.objection to tbe concession of tbe p,'oposed privilege to any sbip manned by them."
(Appendix No. 47 --Supplement to Fourth Report, East IndIa Company, pages 23-24, quoted 
by Mr. Digby in P"081''''OU8 B"iti8" India, at pages 101-103.) 

The lascars of to-day are only the successors of those who emerged from 
the ports of Kathiawar and navigated from thence to Aden and Mocha to the 
East African coast and to the Malay Peninsula. It is possible an Indian 
lascar in the early nineteenth century, fi~ding himself in London, may have 
indulged himself just as Jack to-day does, when he lands in any important 
Indian port. But it cannot but be regretted that such small considerations 
were aI'towed to weigh at all against Indian navigation to England. And it is 
difficult to express in words the economic and political losses which this attitude 
has meant for England as well as India. How much better would have been 
the position of India, how infinitely stronger that of England, if Indian 
shipping had been allowed to grow, and had grown as shipping in other 
countries has grown during the last forty years, and been available to India and 
the Empire in this hour of need. 

Mr. Romesh Dutta. has shown in his" Economic History of British India" 
that this continued to be the settled policy of England towards India for fifty 
years and more; that it was openly avowed before the House of Qoml1lons and 
vigorously pursued till 1833 and later; and that it effectually stamped out 
many of the national industries of India for the benefit of English manufac
tures. Mr. Arnold ToyIi.bee has expressed the same view :-

" English industries would not have advanced sO rapidly without protection, but the 
system, once established, led to perpetual wrangling on the part of rival industries, and 
sacrificed India and the Colonies to our great manufactures." - (l'lte I ndust,.ial Revolution of 
th, Eighteenth Centu"y in England, by Arnold '['oynbee, page 58.) . 

English Industrial Revolution. 

Let us now tum to England to see what happened there during the same 
period. The industrial revolution, which has powerfully affected Indian indus
tries, is said to have begun in England in 1770. 

"In 1770," says Mr. Cunningham, "there_ was no Black Country, blighted by the 
conjunction of coal and n'on trades; tbere were no canals or railways, and no factory towns • 
with their masses of population. All the familial' featnres of our model'll life, and all its 
most pressing problems, have come to the front within the last century and a quariel'."-(The 
Growtlt of Engli8h [ndust"y and Comm."ce, by W. Cunningh~m, Part II, page 613.) 
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Up to the middle of the eighteenth century English industry was in a very 
'backward condition. The state of that industry is thus described by John 
Richard' Green :- -

"Though England already stood in the first rank of commercial states at the accession 
of George the Third, her industrial life at home was mainly agricultural. The wool trade 
had gradually established itself in Norfolk, the West Riding of Y mkshire and the countries 
of the south west; while the manufacture of cotton was still almost limited to Manchester 
and Bolton, and remarned so unimportant that in the middle of the eighteenth century the 
export of cotton good's hardly reach~d the value of fifty thousand a year. There was the same 
slow and steady progress in the linen trade of Belfast and Dundee and the silks of Spitalfields. 
The processes of manufacture were too rude to allow any large increase of production 

But had the processes of manufacture been more efficient, they w.,uld have been 
rendered use1ess by the want of a cheap and easy means of transport. The older main roads 
had broken down. Tbe new lines of trade lay often along mere country lanes which had never 
been mOre than horse-tracks . A new era began ",hen the engineering ~ genius of 
Brindley joined Ma,nchester with its-port of Liverpool in 1767 by a canal; the success of the 
experiment soon, led to the universal introduction of water-carriage, and Great Britain was 
traversed in every direction hy three thousand miles of navigahle canals .• At the same time the 
new importance was given to coal which lay beneath the soil of England. The stores of iron 
which had lain side by side with it in the northern countries had lain there unworked through 
the scarcity of wood, which was looked upon as the only fuel by which it could he smelted. 
In the middle of the eighteenth century a process for smelting iron with coal turned out to be 
effective; and the whole aspect of the iron trade was at once revolutionised. Iron was to 
become the working materi~l of the modern world; and it is its production of iron which 
m are than all else has placed England at the head of industrial Europe. The value of coal as 
a means of producing mechanical force was revealed in the discovery by which Watt in 1766 
transformed the steam engine from a mere toy into the most wonderful instrument which 
human industry has ever had at its command • . • Three successive inventions in twelve 
years, that of the spinning jenny in 1764 by the weaver Hargreaves, of the spinning machine 
in l.768 by the barber ~Arkwligbt, of tbe 'mule' by the weaver Crompton in l7'76, were 
followed by the discovClY of the power loom. But these would have been comparatively 
useless had it not been for the revelation of a new inexhaustible labour-force in the steam 
engine. It was the combination of such a force, with such means of applying it, that 'enabled 
Britain during the terrible years of her stlllgg1e with France and Napoleon. to all but 
monopolize the woollen and cotton trades, and raised her into tbe greatest manufacturing 
country that the world had seen."-(Green's Shod Hiatory of the Engliah People, pages 
791-92.) 

But as Mr. Cunningham has pointed out :-

" Inventions and discoveries often seem to be merely fortuitous; men are apt to regard 
the new machinery as the outcome of a special and unaccountable hurst of inventive genius in 
the eighteenth century. But . to point ant that Arkwright and Watt were 
fortunate in the fact that the times were ripe for them, is not to detract from their merits, 
'There had been many ingenious mcn from the time of Willam Lee and Dodo Dudley; but 
the conditions of their day were unfavomable to their success. The introduction of expensive 
implement., or processes, involves a large outlay; it is not worth while for any man, however 
energetic, to inake the attempt, unless he has a considerable eommand of capital, and has access 
to large markets. In the eighteenth century these conditions were being mare and mOre 
realised. The institution of the Bank of England, and of other Banks, had. given a great 
impulse to the formation of capital; and it was·-IDiiCti more :possible than it had ever been 
before for a capable man .to obtain the means of introducing costly improvements in the 
manage~ent of his husiness."-( G"owth 0/ Engliah [nduatry and COimnerce, Part II, page 

610.) 

The Bank of England had been formed in 1694 as an instrument for pl'O
curing loans from the people at large by the formal pledge of the State to repay 
the money advanced on the demand of the lender. 

" But for more than sixty years after the foundation of the bank, its smallest note had 
been for £20" a note too large to circulate freely, alld which rarely travelled far from Lombard 
Street. Writing in 1790, Burke said th/tt when lie came to England in 1750, there were not 
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'twelve L;tnkers' shops' in the provinces, thongh th~n (in 1790) he said, they were in evelY 
market town. Th';', the arrival 01 the Bengal silver not only increased tl>e lllass 01 llloney, 
bnt stimulated its movement; for at once, in 1759, the bank issued £10 and £15 notes, and in 
th~ country private firms poured Iorth a flood 01 paper."-(Brooks Adallls The Law of Civiliza
tion and lJecay; pages 263-264-quoted by Mr. Digby at page 33 01 his book.) 

"In 1756,when Clive went to India, the nation, owed £74,575,000, on which it paid an 
interest of £2,753,000. In 1815 this' debt had swelled to £861,000,OQO, with an annual 
interest charge 01 £32,645,000." (Ibid, page 33) . . . "The influx 01 ilhe Indian treasure, by 
adding considerably to the nation'seash capital, not only increased its stock of energy, but added 
mucb to its flexibility and the rapidity of its movement." (Ibid, page 31.) . . . " Very 
soon aIter Plassey, the Bengal plunder began to anive in London, and the effect appears to have 
been instantaneous, for all authOlities agree that the' industrial revolution,' the event which 
has divided the nineteenth century Irom all antecedent time, began with the yea" 1.760. Pdor 
to 1760, according to Baines, the machinery used lor spinning cotton in Lancashire was allllost. 
as simple as i'n India; wbile about 1750 tbe English iron industry was in full deCline because 
of the destruction of the Iorests fodnel. At that time four-fifths 01 the iron used in the 
kingdom came from Sweden." 

"Plassey was fought in 1757, and probably nothing- has ever equalled the rapidity 01 the 
change which Iollowed. In 1760 the flying-sbuttle appeared, and coal hegan to repll/.Ce wood 
in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779 CroI)lpton contrived 
tbe mule, in 1785 Cartwright patented the power loom, and chief of all, in 1768 Watt matur-. , . 

ed the .team engine, the most perfect of all vents of centralising energy. But, though those 
m;whines served as outlets for the accelerating movement of tbe ti!lle, they did· not cause the 
acceleration. In themselves inventions al'e passive, many of tbe most important having lain 
dorm~nt'£or centuries, waiting for a sufficient store of for,ce to have'accumulated to set them 
working. That store must always take the shape of money, and money not boarde.j., but in 
mDtion."-(Brooks Adams The Law of Civilization and lJecay, pages 259-260.) 

Money came from India. Mr. Digby says in his "Prosperous British 
India ":-

"England's industrial supremacy owes its origin to the'vast hoards of J!engal and the 
Karnatik being made available for her use . . . Before Plassey was fought and won, and 
before the. stream of treasure began to flow to England, the industries of our eonntry were a,t a 
very low ebb.; Lancashire spinning and weav1ng wel'e on a par with the c·ol'l'esponding 
indnstry in India so far as machinery was concerned; but the skill whicb had made Indian 
cottons a marvel of manufactlll'e was wholly wanting in any of the Western nati6ns.' As with 
cotton so with iron; industly in Britain was at a very low ebb, alike in miniug and in manu
facture.Ii-(Ibid, pages 30-31). 

Though the power loom was constructed in 1784, power weaving did not 
become a pra.ctical success until the dressing-frame was invented in 1803. 
U pto 1801, the cotton ,goods sent out from I E~gIilnd to India amounted in 
value to £21,000; by 1813 they had risen to £108,824. When the charter of 
the East India Company was renewed in that year, its monopoly of trade with 
. India was abolished, and British traders obtained a frllSh outlet into this exten· 
sive EmpiI'e. The enormous increase of the imports of English manufactured 
cottons into India in subsequent years hardly n.eeds description. By the end 
of the century, India had become the largest single market for them, its d~
IDallds for British cotton go()ds hav-ing been just under £20,000,000. In the 
year before the war they had risen to £44,581,000 . 

.. Effects of Expo:rts of Raw Produc,e. 

Another factor which has powerfully contributed to India becoming .more 
and more agricultural is the policy pursued by the British Government in India 
of encouraging the exports of its raw. produce.. Paragraph 5 of our l:teport' h;;8 
diecussed the effects Qf these ex~orts alld th!J,t of the adveIj.t of the r;;ilway and 
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the steamship. But it seems to me that, for an adequllte appreciat.ion of the 
results, the matter requires to be treated at greater length. 

In the eighteenth century the Colonies of England were looked upon as 
"plantations" where raw produce was grown to be sent to the mother country, 
to be manufactured and sent back to the Colonies and to the rest of the world. 
After the American War of Independence the new Colonies were allowed to work 
out their own destinies, and they began to develope their manufacturing power 
by protection even agah:tst British manufactures. Since then, in the expressive 
language of Mr. Ranooe ;-

" The great Indian Dependency of England has come to. snpply the place of the old 
Colonies. ,This Dependency has corne to be regarded as a Plantation, growing raw produce 
to 'be'sbipped by British agents in British ships, to be worked into F •. bI1cs by British skill 
and capital, and to be re-exported to the Dependency by British merchants to their C0I'1'08-

ponding British Firms in India and elsewhere."-(E89aY8, page 99.) 

This is best'illustrated by the case of cotton. The Court of Directol's of 
the East India Company began so early as 1788 to take an interest in the 
question of the cultivation of cotton in India, and expended considerablB sums 
in various attempts to stimulate its growth. Since 1858, the Govel1lment of 
India have, at the instance of British manufacturing interests, 'taken steps from 
time to time to improve the quality and quantity of cotton produced in India. 
The latest evidence of this is the appointment of the Indian C6tton Committee 
of last year. I do not complain that this has been done. On the contrary, I 
think enough has not been done in this direction. I think India can grow, and 
ought to be helped to grow, much more and better. cotton, and should be able 
to help both England and herself with it. But my point is that the poliey 
which the Government has hitherto pursued has been one of encouraging the 
exports of raw produce. Its policy has not been to encourage the conversion of 
our raw cotton into manufactures. 'l'he doctrines of free trade and of laissez 
faire, and an undue' regard for English interests and the fear of interference 
with Eng!ish trade, have prescribed the policy which it has had to pursue. 

Railways and Commerce. 

The construction M railways in India was mooted by the first Lord 
Hardinge. He left a minute in 1848, and his successor, Lord Dalhousie, took 
up the subject. It was in 1853 that Lord Dalhousie wrote his great Railway 
minute and gave the first stimulus to railway construction. India is indebted 
to him. for the railway, as also for the telegraph. Says his eminent biographer, 
Sir William Hunter ;-

" This was Lord Dalhousie's maste1'ly idea-not only would he consolidate the newly 
annexed ten1tories of India by his railways, and immensely increase the strihlng power of his 
military forces at every point of the Empire, but he would use a railway construction as a 
bait to bring British capital and enterprise to India on a scale which had never entered the 
imagination of any previous Governor-General. 

"In all these arrangements," continnes Sir William Hunter, " Lord Dalhousie had 'from 
thQ outset a vigilant eye to the mercantile aspects of his. railway routes. 'The commercial 
and social advantages,' he wrote in his masterly minute on railways, 'which India would derive 
from their establishment are, I frnly believe, beyond all present calculation. Great tracts 
are teeming with produce they cannot mspose of. Others are scantily bearing what they would 
carry in abundance, if only it conld he conveyed whither it is needed. England is calling 
aloud for the cottoll which India - does already produce in some degree, and would 
produce sufficient in qnality, and plentiful in qnantity, if only there were provided the fitting 
means of conveyance for it from distant plains to the seyeral parts adopted for its shipment. 
Every increase of facilities for trade has been attended, as we have seen, with an increased 
demalld £01' al·tjcles of European produce in the most mstallt mill'lrets of India; and we have 
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yet to learn tne extent and value of the interchange which may he established with people 
beyond our present frontier, and which is yearly and rapidly increasing. Ships from every 
part of the world crowd our ports in search of produce which we have, or could obtain in the 
interior, but which at present we cannot profitably fetch thence; and new markets are opening 
to us on this side ofthe globe under circumstances which de!y the foresight of the wisest to 
estimate their probable value or calculate their future extent.' 

" Lord Dalhousie provided free play for the mercantile possibilities of the railways by 
removing the previous checks and hindrances on Indian trade. Sir Edwi~ Arnold snms up· 
these measures in a pithy marginal note :-' All ports in India ma'de free.' 

"The unprecedented impulse wbich Lord Dalhousie thus gave to Indian trade may be 
realized by the following figures. During his eigbt years of rule the export of raw cotton 
more than doubled itself from I! millions sterling to close on 3l millions. The export of grain 
multiplied by more than tbreefold fmm £890,000 in 1848 to £2,900,000 in 1856. • • • 
The total exports of merchandise rose from 13l millions sterling in 1848 to over 23 millions in 
IS56. 

"The vast increase of ·productive industry, represented by these figures, enabled. the 
Indian population to purchase the manufactures of England on an unprecedented scale. The 
imports of' cotton goods and twist into India rose from three millions sterling in 1848 to 6t 
millions in 1856. The total imports of merchandise and heasUl'e increased during the eight 
years from 101 to 25! millions."-(.Dalhou8ie, Rulers of India Series, by Sir W. W. Hunter, 
pages 191, 193-196). .. 

I am fully alive to the advantages which railways have conferred on India. 
I have quoted from Sir William Hunter to show how their introduction 
affected Indian industries. As Lord Dalhousie's minute shows, one of the 
objects which they were intended to serve was the promotion of English trade 
and commerce with India. That was then the policy of the Government. I 
do regret that it was not then also the policy of Government to promote Indian 
indistries, for then India would have prospered as well as E;ngland. It is 
particularly to be regretted that when they decided to develope a vast system of 
railways in India, they did not also decide to develope the iron and steel industry. 
For if they had done so, there would have been a much greater and more rapid 
extension of railways, because they would have cost India much less-ltccording 
to official testimony, the price of iron was increased fifty per cent., by reason of 
freight and landing charges-and would have spelled much greater benefits to 
the country than they have. The adoption of such a policy had been urged 
long ago both by Indians and by Englishmen. In a paper which he read· 
before the Industrial Conference at Poona in 1893, Mr. Ranade said:-

" Many years ago Captain Townsend of the Ordnance Department ob,el'Ved in his work 
on the Mineral Wealth of India that nothing strikes the stranger who studies Indian economy 
so much as the contrast between the bounty of Nature and the poverty of Man in the matter 
of this iron industry. Endowed mOl'e richly in iron ore than almost any other country in the 
world, India has in a commercial sense, no iron industry at all."- (Essal/s, pages 158-159.) 

"Mr. Ball, Deputy Superintendent of the Geological Survey, in his work on Economic 
Geology observes that if the Government had started the manufacture of iron on an extended 
scale at the time of the first opening' of the railways, great benefits would have accrued ito 
the State. If the State w.as justified in undertaking the constmction of its own railways, 
~here was nothing incon~iste.nt With principle in its undertaking the manufacture ,of it, own 
Iron any more than m Its manufacture of salt or opium. Tbe effect of its establishing 
factories for iron manufacture throughout India would have, in Mr. BalPs opinion, enabled 
the State to keep vast Bums of money in circulation, and would have given employment to 
large numbers of people who now resort to agriculture as their only resource. The golden 
oT'portunity was allowed to pass, and we find ourselves in the anomalous situation that after one 
hundred and fifty years of British rule, the iron resources of India remain undeveloped, and 
the country pays about ten * crore. of rupees yearly for its imn supply, while the old race of iron 
smelters find their occupation gone."-(E88al/s, page.164-165.) 

That this could have been done is proved by the success of the great Tata Iron 

~ ~e valne of these im:ports had risen b;r 191~·14 to 25 crures, 



and Steel Works. The Govel'l1ment have earned the gl'atitude of Indians by the 
support they gave to the scheme, and it is a matter of. great satisfaction that the 
firm has rendered signal services to the Government and the Empire during this 
war by a . ready supply of rails and shell steel for use in Mesopotamia and Egypt. 
But if the Government had taken up the question of the manufac.ture of iron and 
steel when the schemes of railways were projected, 01' . even later, the industry 
would have been established in the country much earlier and the entire in
dustrial prospeot of the country ,vould have been altered and improved. It was 
not done, because, unfortunately for India, it was not the policy of the Govern
ment then to promote Indian industries. 

I have dwelt at some length upon these facts to remind my English fellow
subjects' how largely England is indebted for her "industrial efficiency" and 
prosperity to her connection with India, and how grave an economic wrong has 
been done to India by the policy pursued ·in the past, with the object that this 
should induce them the more to advocate and insist upon a truly liberal policy 
towards India in the future. I have also done this to dispel the idea that 
Indians are to blame for the decline of their indigenous industries, or that they 

_" suffer from any inh€l.·ent want of capacity for 'industrial development on modern 
lines, and that Europeans are by nature more fitted than Asiatics for success in 
manufacturing pursuits. I have shown that up to the middle of the eighteenth 
century England herself was an agricultural country; that for thousands of 
years and up to the beginning bf the last century, India excelled in manufac
tUres as well as in agriculture, and that if during the century she came to be 
predominantly agricultural, this was due to the special treatment to which she 
had been subjected and not to any want of industrial capacity and enterprise 
among her people. 

The Result-Frequent Famines. 

The decline of Indian industries, the g'l'owing imports .of British mann" 
factures and the exports of raw produce from India, led inevitably to .the 
impoverishment of the manufacturing classes in all parts of the country and 
drove a growing proportion of the population to depend more and more upon 
the land. Out of a total record export of 58! millions in 1878-9, only 6i per 
cent. represented the value of what could properly be called manufacti.u'ed 
goods, 93i per cent. being mere raw produce. In 1880 the imports of manu
factured goods were valued at £51,397,561. By the combined. operation of 
these two causes the country was reduced to an economic condition which exposed 
it to the aggravated evils of frequent famines. Sir Horace Plunkett, whose 
inability to join us I most sincerely regret, pointed out in his valuable Report 
of the Recess Committee of 1896, tb,at similar causes had led at an earliel' 
period to similar results in Ireland. Speaking of the effect of legislation which 
had struck at all Irish industries, not excepting agriculture, he said ;-

"It forced the population into entire dependence on the \and and reduced the country to 
un economic condition invol ving periodical famines/} 

In India there were five famines between 1800 to 1825 ; two between' 1825 
to 1850 ; six between 1851 to 1875 ; eighteen between 1876 to 1900. According 
to Mr. Digby, the total mortality, according to official records, between 185cj, 

to 1901 was 28,825,000. Writing in 1901, Mr. Digby said;-
"Stated roughly, famines and scarcities have beeil four times as numerous during the 

last thirty years of the nineteenth century as they were one hundred years earlier, and foul' 
times more widespread." . 

I agree with my colleagues that, apart from the other advantages which 
railways have conferred upon India, the~ have had an important. effect in 



lessening the_ disastrous results of famines. Grain can be carriad to tracts 
affected by famine with. much greater ease now than could be done before, 
and deaths from actual unavailability of food can be prevented. .Bince 1900, 
when the second Famine Commission, over which Sir Antony (now Lord) 
MacDonnell presided, made its report, the problem of famine relief and 
famine administration has also been placed 'on a satisfactory basis, and an 
admirable }'amine Code has been drawn up. " In regard to palliatives much 
has been'done ; but in respect of prevention, the hand has been slack.'" And 
this, I regret to say, notwithstanding the fact that many of the remedies which 
we recommend to-day were recommended nearly forty years ago. 

After the disastrous famine of 1877-1878, the Government was pleased to 
appoint an Indian Famine Commission to enquire" how far 4ft is possible for 
Government by its action, to diminish the severity of famines, or to place the 
people in a better condition for' enduring them." In their Report. the 
Commission said :-

" A main cause of the disastrous consequences of Indian fa~ines, and one of the greatest 
difficulties in the way of providing relief in an effectual shape is to be found in the fact that' 
the great mass of the people directly depend on agricultme, and· that there is no other 
industry from which any considerable part of the population derives its support. 'The failure 
of the usual rains thus deprives the labouring class, as a whole, not only of the ordinary 
supplies of food obtainable at prices within theil' reach, but also of the sole employment 
by which they can eam the means of procuring it. The <omplete remedy for this condition 
of things will be found only in the development of industries other than ag'l'icultnre !tnd 
independent of the fiustuations of the seasons." 

The principal recommendations which that Commission made for the 
" encouragement of a diversity of occupations" among the people, are so 
valuable, and so much in line with many of our own recommendations, that 
I reproduce them below. They said:-

" 1. Vve have elsewhere expressed our opinion that at the root ?f ~ilch of the poveliy of 
the people of India, and of the risks to which they are exposed in seasons of scarcity, lies the 
unfortunate circums!.ance that agriculture forms almost the sole occupation of the mass of the 
population, and that no remedy for present evils can be complete which does not include the 
introduction of a diversity of occupations, through which the surplus population may be drawn 
from agricultural pursuits and led to find the means of subsi.tence in manufactW'es 01' Some 
80ch employments." . 

And, after referring to the obstacles that then stood in the way of the in· 
vestment of English capital in India, and after urging reasons why direct State 
aid could not then be given, they proceeded to say :-

"6. There are, however, directions in which we have no doubt the Government might 
usefully aid in fostering the inception of new indust,1es. 'rhe introduction of tea cultivation 
and manufacture is an instance of the successful action of the Government which shollld en
courage fIDiher measures of a like character. In this case, the Government stalied plantations, 
imwrted Chinese workmen, distributed seed, and brought the in~ustry into a condition in 
which its commercial success was no longer doubtful. It then retu'ed from any share' in it, 
sold its plantations, and left the field to private capitalists. 'l'he cultivation of cinchona is It 

measure of a somewhat similar descdption though it has not yet passed entil'ely into the hands 
of pri1'ate p,ersons. 

"7 _ In treat.ing of the improvement of agriculture, we have indicated how we think the 
more scientific' methods of Europe may he brought into practical operation in India. by the help 
of specially trained expel-ts, and the same general system m.l'Y, we believe, be applied with suc· 
cess both to the actual opemtions of agriculture and to 'the p;epal'ation for the market of the' 
rawagricnltural staples of the country. Nor does there appeal' any reason why action of this 
SOli should stop at agricultural' produce, and should not he extended to the ~anufaotures which 
India now produces on a small scale or in a'rude form, and which, with some improvement, 
might be expected to find enlarged sales, or could take the place of similar artioles now 
impOlted from foreign countries. 
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'( 8. Among the articles an" processes to which these remarks would apply may he named 
the manufacture and refining of sugar; the tanning'of hides; the manUfacture Qf fabrics of 
cotton, wool and silk; the preparation of fibres of otber sorts, and of tobacco; the manufactures 
of paper, pottery, glass, soap, oils and candles. 

"9. Some of tbese arts are already practised with success at Government establishments, 
snch as the tannt.oy at Cawnpnr, which largely supplies hamess for' tbe army, and the carpet 
and other manufactures calTied on in some of the larger jails; and these institutions form a 
nucleus; aro~nd which we may bope to see a gradual spread of similar industry. They afford 
pradlical evidence of the success of the arts practised, and are schools for training the ,eople 

'of the conntry in improved methods; and so long as any such institutions fail'ly supply a 
Government want, which cannot be properly met otherwise, 01' carryon an art in an improved 
form, and therefore gnide and educate private trade, their influence can hardly fail to be 
beneficial. The same may be said of the workshops of the Government and the railway com· 
panies, which are essential for the special purposes for which they are kept up, and gradually 
train and disseminate a more skilled class of artizans. . 

"10. The Govel'llment might fmiher often afford valuable and legitimate assistance to 
private persons desiring to embark in a new "local industry, or to develope and improve one 
already existing, by obtaining needful information from other countries or skilled workmen 
or supervision, and at the outset supplying such aid at the public cost. So far as tbe products 
of any industries established in India can be economically used by the Government, they 
might properly be profened to aliicles imported from Em:ope, and generally the local markets 
should be resorted to for all requisite supplies that they can afford. We are aware that steps 
have been taken within the last few years to enforce these principles, but more can certainly 
he done, and greater attention may properly he paid to the subject. 

"11. Otherwise than as above indicated, we do not think it desirable that.the Govern· 
ment should dn'ectly embark in any manufacture or industlOY in an experimental way. Such 
experiments to be really" suc~essful or valuable must be carried out on a commercial basis. 
The conditions of any' Government mi'dertaking are rarely such as to give it this character, 
and the fear of incurring an undue expenditure on what is regarded as only an experiment 
will often lead to failure, which will be none the less mischievous be,a use it was thus caused • 

.. "12. There is no reason to doubt that the action of Government may be of great value 
in forwarding technical, artistic, and scientific education; in holding out rewards for efforts in 
these directions, and in forming at convenient centres museums or collections by which the 
public taste is formed and information is diffused. The great industrial development of 
Europe in recent years has doubtless received no small stimulus from such agencies ; and the 
duty of the Government in encouraging technical ed ucation is one to whicb the people of 
England are yearly becoming more alive, and wbich it is certain Will be more adequately 
performed in tbe future. All the causes which render such action on the pali of Governments 
desirable in Europe apply with greater force to India. Experience, h9wever, is still wanting, 
even in England, as to how sl1ch instruction should be given, and for India it will be hardly 
possible at m'esent .to go beyond the training of ordinary workmen in - the practice of 
m~chanical or engineering manipulation. 

"13. To whatever extent it is possible, however, the Government shoum give assistance 
to the development of industry in a legitimate manner, and witbout interfering with the free 
action of the general trading community, it being recognised that every new opening thus 
created attracts labour which would otherwise be employed to comparatively little pUl"pose on 
the land, and thus sets up a new bulwark against the total prostration of the lahour market, 
whic~ in th~ present condition of the population follows on every severe drought." 

The cry of Indians for the promotion of Technical Education and 
Indigenous Industries. 

This valuable Report was published in 1880, but it seems that little heed 
was paid to its most important recommendations. Little was done to encourage 
indigenous industries; less to promote technical education. In the meantime 
the' Indian National' Congress, which was organised to focus Indian public 
opinion and to represent the wants and wishes of the Indian public to the 
. M 
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Government, came into existence in 1885. At its third session in 1887 it passed 
the following resolution:·-

" 1'hat having regard to the poverty of the people, it is desirable that the Government 
be moved to elaborate a system of tecbnical education, suitable to the condition o~ the' cOllntry, 
to encourage indigenous manufactures by a mOl'e stlict observance of tbe orders, already 
existing, in regard to utilising sucb manufactures for Staj;e purposes, and ·to employ more 
extensively than at. present the skill and talents of the people of the country." 

...At its next session, in 1888, the Oongress urged the appoIntment 
of a mixed Oommission to enquire into the industrial condition of the 
country as a preliminary to the intl'Od]lction of a general system of technical 
education. It reiterated this request in 1891, 1892 and 1893. In 1894 
it affirmed in the most emphatic manner the importance of increasing 
public expenditure qn all branches of education,' and the expediency of 
establishing technical schools alid colleges. - It repeated the same request in 
1895. In 1896 when a famine had broken out in a more or less acute fonn 
throughout India, it again urged that" the true remedy against the recurrence 
of famine lies in the adoption of a policy which would enforce economy, 
husband the resources of the State, foster the development of indigenous and 
local arts and industries which' have practically been extinguished, and help 
forward the introduction of modern arts and industries." In 1898 it again 
prayed" that having regard to the poverty of the people, and the decline of 
indigenous 'industries, the Ggvernment will introdl1ce a more elaborate and 
efficient scheme of technical instruction, and set apart more funds for a bette!' 
and more successful working of the same." In 1904 the Oongress urged 
the establishment of at least one central fully equipp.ed polytechnic institute, 
in the country, with minor technical schools and colleges in different provinces, 
and repeated that prayer in 1905. In 1906 it urged that primary education 
should be made free, and gradually compulsOl'Y. all over the country, and 
that adequate provision should be made for technical education in the diffe~ent 
provinces, having regard to loc,al requirements. It reiterated the same prayer 
in 1908, 1909, 1910, 1911 and 1913. After the outbrea.k of the war in 
"1914, the Oongress urged the Government to adopt immediate measures tQ 
organise and develope Indian industries. As the years . rolled on, the need 
for industrial development was more and more keenly felt by Indians. Since 
1905, an Indian Indu~trial Oonference has met year after year, as an 
adjunct of the National Oongress, and it repeatedly pressed upon Government 
the need for providing technical, industrial and commercial education through
out the country. It has also urged various other measures for the encomage
ment of indigenous industries. But neither the recommendations of the Indian 
Famine Oommission nor the representations of the Indian National Oongress, 
nor those of the Indian Industrial Oonference, produced much effect. Speaking 
at the Industrial Oonference convened by Government in 1907, Sir John Hewett, 
the then Lieutenant-Governor of the United Provinces, said :-

"The question of technical and industrial education has been before the Government 
and the public for over twenty years. There is probably no subject on which more h':s been 
written or said, while less has been accomplished." 

The earlier portion of Ohapter X of. our Report, dealing with industrial 
education, shows how little has been done up to this time to provide such 
education for the people. A few years ago the Government of India insti
tuted scholarships of the annual value" of £150, not eiceeding ten in 
number, to enable Indians to proceed to Europe and America for special 
training, but it was not necessarily to be technical. Under this system 100 
students have hitherto gone abroad for such training. Finding the provi
sion to promote the scientific and .indu~trial ~ducatioll of Indians )1); t41l 
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country wholly insufficient, a few lndian and EUl'opean gentlemen started an 
Association in Calcutta in 1904, one of the objects of which was' to enl!ble 
distinguished graduates of Indian Universities to prosecute further studies in 
science in Europe, America, Japan or other foreign countries.' Since 1910 the 
Bengal Government helped the Association with an annual grant of Rs. 5,000, 
which has been reduced to Rs. 2,500 since the war. Rai Jogendra Ohandra 
Ghose BahadUl', Secretary of the Association, told us that over 300 students had 
been sent abroad with the assistance of this Association for such education, and 
that 140 of them had returned, of whom 130 were employed. He ;also told us 
that his students have started twenty new factories and were in charge of seve
ral factories employing a capital of over forty lakhs of rupees. This shows how 
keen is the desire of Indians to obtain technical education and to devote them
selves to the industrial regeneration of their country. The GoverUJllent of India 
have recently increased the number of technical scholarships to thirty, and have 
revised the rules regulating the grant of such scholarships, which are in some 
respects an improvement_on those they have superseded. But these scholarships 
are too few to meet the requirements of the situation. Adequate provision for 
imparting useful industrial and technical' education both at home and abroad, 
remains yet to be made for the youth of India. 

Progress of other Nations in Manufaotures, and its Effec.t-on 
India. 

Reference has been made in Ohapters II, VI and VII of our Report to the 
growth of certain industries in Indijj, during recent years with Indian capital and 
Indian control, the most important among them being the cotton mill industry, 
the Tata Iron and Steel Works and the Tata Hydro-Electric Works. So far as 
this goes, this is a matter of sincere satisfaction. But the pi'ogress is altogether 
small. In the meantime, since 1870, other nations have made enormous progress 
in manufacturing industries. I would particularly mention Germany, Austria, 
the United States and Japan, as their progl:ess has specially affected India. 
They have each done so by devising and carrying out a system of general and 
technical education for their peoples, accompanied by a system of State aid 
and encouragement of industries. And these nations-and several others 
besides-most of which have built up their industries by some form qf State 
aid or protection, have taken full advantage of the policy of fre~ trade to which 
India has been subjected, to purchase raw produce from India and to flood her 
markets with their ):I1anufactured goods. India has thus been exposed to ever
extending commer~ial subjugation by these nations, without 'being armed and 
equipped to offer a resistance and without being protected by any fiscal walls 
01' ramparts. This incessant and long-continued attack has affected her agricul
tuml as well as manufacturing industries. Her indigo industry has nearly been 
killed by Germany. Before 1897, when Dr. Bayer produced artificial indigo, 
Germany had been impOl·ting vegetable indigo of the value of over one million 
sterling. A few years afterwards she was exporting artificial indigo of three 
times that value. Germany's bounty-fed beet sugar gave the first serious shock 
to the ancient sugar industry of India, and it has suffel'ed and is continually 
suffering from the competition of foreign sugar. In 1913-14 Germany and 
Austria purchased from India raw materials amounting to £24,220,400 in valuc 
or just a little lejls than one-sixth of the total output, while the imports to 
India from these two countries amounted to £11,304,141. The exports to the 
United Kingdom in the same year amounted to £38,236,780, and the imports 
from the United Kingdom to £78,388,149. 

Forty 01' fifty years ago, Japan was far behind India both in agricultme and 
industries. But her Government and people, working III conjunction, _have 

34 A. 
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brought about a wonderful development of her industries buil't upon' a syste~ 
of technical education whiuh included everything required to enable her to 
occupy her proper place among the manufacturing n~tions of the world.' 
Japan takes in a large proportion of the exports of our cotton, and she sends 
us an increasing quantity of her cotton goods and other manufactures. 'l'lw 
average of her total impOl'ts of the five pre-war years 1909-111 to 1913-14 was 
2'5 pel' cent. of our total imports. The share of her imports ill; the "year ending 
March 1917, was 8'9 pel' cent. of the total. The total imports of India 
(excluding £28,959,766 of treasure, but including Government stores) amount
ed, in" the year ending 31st March 1914, to £127,538,638. In the imports 
of the five pre-war years 1909-10 to 1913-11" the average share of the United 
Kingdom was 62'S pel' cent. ; of the other parts of the British Empire, 7 per 
cent.; of the allies (excluding Japan), 4'6 pCI' cent.; of Japan, 2'5 per cent.; 
of the Unitea States, 3'1 Pl1.r cent.; of Java, 6'4 per cent.; and of the 
other foreign countries (principally_ Germany and Austria-Hungary), J 3'6 per 
cent. The share of the principal countries in the'imports of the year ending 
31st March 1917, was the United Kingdom, 58'7 per cent.; other parts of the 
British Empire, 7 pel' cent.; allies (excluding Japan), 3'3 per cent.; Japan, 8'9 
per cent.; the United States, 7'3 pel' cent.; Jav.a, 8'9 pel' cent. ; and other foreign 
countries, 5'9 per cent. ' 

The extent to which India has thus come to be dependent upon other coun
tries for the raw materials and manufactured articles ne"cessary in the daily life 
of a modern civilised community is deplorable. The following classified table 
of the imports which came into India in the y'eal' ending March 1914, will give 
an idea of the extent of this dependence :-

I.-Food, drink, and to,Oacco ;
Fish (excludil1g canned fish) 
Fruits and vegetables 
Grain, pulse and floul' 
Liquors 
Provisions and oilman's stores 
Spices. 
SugaI' . 
Tea 
Other food and drink, i.e., coffee (other than roasted or 

, grounli) hops, etc. . 
Tobacco 

1I . ...:Raw ,naterial, and produce, a"d articl.. mainly unmanu/ac: 
turd 
Coal, coke, ansi patent fuel 
Gums, resins, and ice 
Hides and skins, raw 
MetaIIic ores and scrap iron 01' steel for manufactw'e 
Oils . 
Seeds, including oil seeds 
Ta.llow, stearine, W8tX 

Textile materials . 
Wood and timber 
Miscellaneous (including shells, chank, cowries, fish manure, 

pulp of wood and rags for paper) 
III.-A1'ticles wholly oj' mainly manufactured 

Apparel 
Arms, ammunition and military stOl'es 

CaJ.'riages and cars, including cycles and motor cars 
Chemicals, drugs and medicines 
Cutlery, hardware, implements (except machine-tools) and 

instruments .,' 

£ 

,16,441,330 
208,330 
753,583 
185,560 

1,251,642 
1,649,087 
1,154,875 
9,971,251 

152,409 

I 
511,623 
501,923 

7,038,380 
710,920 
175,764 
101,066 
41,977 

2;934,611 
53,431 

150,638, 
1,204,510 

515,590 

1,149,873 
96,769,443 

1,669,389 
236,7.13 

1,422,667 
1,605,699 

4,291,140 
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Dyes and colours . , • 
Fll!-'niture, cabinet-wal'e, and manuiactUl'e8 of wood 
Glassware and earthenware •• 
Hides and skins, tanned or dressed, antI leather , 
Machinery of all kinds (including belting for machinery) 
Metals, irOll and steel and manufactnres thereof . 
Metals, other than iron and steel and manufactures thereof 
Paper, paste board, and stationery 
Rail way plant and rolling stock 
Yal'n and textile fabrics , 
Miscellane6us (including prints, engravings, pictures, rubber 

manufactures, smokers' requisites, soaps, spirits perfumed, 
sticks and whips, stones and marble, toilet reqnisites, 
toys, and requisites for games and sports, umbrellas and 
umbrella fittings) 

IY.-ffIiscelialleolls altd unclassified, includillg living animal" 
fodder, bran poUa,'ds and adieles impo,'ted by post, 

£. 

1,510,033 
224,323 

1,728,667 
266,683 

5,508,397 
10,633,249 
.J,1,010,801 

1,524,1182 
6,680,794 

5l,,360,043 

5,055,963. 

1,916,135 

Y.-GoveI'nlnent st01'e8, 5,373,350 
Total value of all imports, excluding treasme ,£127,538,638 

Chapter IV of our'Report gives a more analysed and critical summary or 
the industrial deficiencies of India. It similarly points out that the list of 
industries which,. though the materials and articles we import are essential 
alike in peace and, war, are lacking in this country, is lengthy and ominous; 
and that until they are bllought into existence on an adequate scale, Indian 
capitalists will, in times of peace, be deprived of a number of profitable enter
prises, whilst, as experience has shown, in the event of a war which renders sea 
transport impossible, India's all-important existing industries will be exposed 

- to the risle of stoppage, her consumers to great hardship, and her armed forces 
to the gravest possible danger, With the abundance of our raw materials, 
agricultural and mineral, with the great natural facilities for power and 
transport, with a vast home market to absorb all that we may manufacture, it 
should not be difficult to effectively cut down this list, if the Government will 
equip the people for the task by providing the necessary educational and bank
ing facilities and extending to them the patronage and support of the State. 
How the Government may best do this is the question we have to answer. 

Government Industrial Policy in Recent Years. 

I have little to add to the history of Government industrial policy in recent 
years which is given i~ Chapter VIII of the Report. The account given thel'e of 
the efforts made by Government for the improvement of Indian industries shows 
how little has been achieved, But I do not agree with my colleagues when 
they ~ay (paragraph 111) that this has been" owing to the lack of a definite and 
accepted policy, and to the absenee of an appropriate erganisation of specialised , 
experts." I share with them the regret that Lord Morley did not approve that 
part of the proposal of the Madras Government made in 1910, which urged that 
Government agency should be employed to demons,trate that certain industrial 
improvements could be adopted with commercial advantage; ann. I am thankful 
that in modification of that order, Lord Crewe, by his telegram, dated the 1st 
February, 1916, authorised the Government of India, pending final orders on this 
Commission's Report," to instruct· Local Governments that in cases in which 
they desire to help .particular industries they may do so, subject to your approval. 
and to financial exigencies, withOl.tt~)eing unduly restricted by my predecessor's 
rulings." But I cannot endorse that part of the Report which speaks of" the 
deadening effect produced by Lord MOl'ley's dictum of 19l0o? the initial 



attempts made by Government for'the improvement of industr~es." (Introduc. 
tory, page 4.) I think my colleagues hav~ taken an exaggerated view of the 
effect of Lord Morley's refusal to sllJlction the particular part of the Madras 
Government's proposal to which reference has been made above. In justice to 
Lord Morley, and in order that the orders which he passed on'the subject of 
technical education may be properly appreciated, I will quote below the follow·, 
ing two paragraphs fro'm the ~espatch in question, dated the 29th July 1910. 
Said. His Lordship ;-

"I have examined the account which the Madras Government have given of the 
attempts to create new industries in the pl'ovince. The results represent considerallie 
labour and ingenuity, but they are not of a character to remove my doubts as to the utility 
of State effort in this du'ection, unless it is strictly limited to industrial instruction and 
avoids the semblance of a commercial venture. So limited, interference with private 
enterprise is avoided, while tbere still remains an ample and well.defined sphere of activity. 
'1'he limit disregarded, there is the danger that" the new State industry.will either remain a 
petty and ineffective plaything, or will become a costly and hazardous speculation. ,I 
sympathise with the Conference and the Madras Government in their anxiety for the 
industrial development of the prOYince, but I think that it is lIfore likely to be retarded 
thau promoted by tbe diversion to State-·managed commercial enterprises of funds whIch 
are urgently required for the extension of industrial and technical instruction., 

" The policy which I am prepared to, sanction is that State funds may be expended upon 
familialising the people with such improvements in the methods of production as modern 
science ar;td the practice of European countries can suggest; further than this the State should 
not go, and it must be Icft to private enterpri.e to demonstrate that these improvements cau 
be adopted with commel'cial adnntage. Within the limits here indicated it appears to me 
that the objccts which the Industlial Conference had in view can all be accomplished 

c 
by means of technical and. indust,ial s~hools ; it is in such' schools that a knowledge 
of new inllustries and new processe.- can be imparted, that the use of new implements 
can best be taught an,d the technical skill of tlie artisans most readily improved. 
In a leather school the method of chromc tanning can be demonstrated and taught; 
in, a weaving school the indigenous hand loom can be 'improved and the advantage of the 
improvement demonstrated. If the schools are properly managed, they will supply the private 
capitalist with instl1lcted workmen and with all the information he requires for a commercial 
venture. To convert. the leather 01' weaving school into a Government factory in order to 
demonstrate that articles can be mauufactm'ed and sold to the public at' a pr~fit, goes, in .fPY. 
v'iew, beyond what is desirable and beyond what is fomid necessary in other provinces. My 
objections do not extend to the establishment of a bureau of industrial information, or to the 
dissemination from such a centre of intelligence and advice regarding new industries) processes 
01' appliances, provided that nothing is done calcnlated to intelfere with private enterprise." 

As Lord Crewe pointed out in his despatch No. 24-Revenue, dated March 
12th, 1912;-- ' , 
" • • '. the Government of Madras seemed to have placed too limited a construction upon 
the orders given in my predecessor's despatch of.29th July 1910. ,The policy which he then 
'sanctioned 'Il'as that State funds might be expended upon familiarising the people with such 
methods of production as modern science and the practice of European countries could s~ggest. 
'1'his need not be interpreted as confining inst.ruction solely to industrial schools. I am prepared 
to recognise that in certain cases instruction in industrial schools may be insufficient and may 
require to be supplemented by practical training in workshops, where the applicatioll of new 
processes may be demonstrated; and there is no objection to the purchase and marotenauce 
of experimental plant for the purpose of demonstrating the advantage ofimproved machinery 
or new processes and for ascertaiuing the data of production." ' 

Indian public opinion no doubt desired that the Government should go 
farther than Lord Morley had sanctioned. But even so, they would have been 
grateful if action had been taken within the "ample and well-defined sphere 
o~ activity" which he had sanctioned; if the funds which it was proposed. to 
d,vert to State· managed commercial enterprises, had been devoted. to "the 
extension of industrial and technical instruction, " for which, his Lordship said, 
they were" urgently required "; if State funds had been" expended upon tamil, 
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iarising the people with such improvements in the methods of production as 
modern science and the practice of European countries could suggest." Their 
complaint was that that was noi; done. It is said in paragraph 199 of the 
Report that the Government (of India) "had neither the organisation nor the 
equipment to give effect even to the comparatively limited policy sanctioned by 
Lord Morley." The obvious answer is that the necessal'y organisation and 
equipment should have been created, 

A Welcome Change. 
The outbreak of the war drew forcible attention to the extent of India's 

dependence upon countries outside the British Empire, particularly upon 
Germany and A ~stria, for the supply of many of the necessaries of life for her 
'People, and some time after the commencement of the war, the Government of 
Illdia resolved to examine the question of the industrial policy which the Govern
ment should pursue in the altered state of things in India. In their despatch 
to the Secretary of State, dated the 26th November 1915, Lord Hardinge's 
Government put the case for a change of policy in very clear and forceful 
~a.llguage. They said :-

"It is becoming increasingly clear that a defi~ite and self-conscious policy of improvjng 
the industrial capabilities of India will have to be pursued after the war, unless sbe is to 
become more and more a dumping gronnd for ,the manufactures of foreign nations who will 
be competing the more keenly for markets, thl' more it becomes apparent that the political 
future of the larger nations depends on tbeir economic position, The attitude of the Indian 
1!ublic towards this important question is unll;nimons, and cannot be left out of account, 
Manufacturers, politicians and the literate public have for long been pressing their demands 
for a definite and accepted policy of State aid to Indian industries: and the demand is one 
which evokes the sympathy of all classes' of Indians whose position or intelligence leads tbem 
to take any degree of interest in such matters." The despatch emphasised" the need for an 
indust,ial policy which will enable technical education in India to produce its best results, 
and wbich will ligbten the pressure on purely literary courses and reduce the e~cessive demand 
for employment in 'the services and callings to which these courses lead up." 

Fina!ly the Government said:-
"Mter the war India will consider herself entitled to demand the utmost help which her 

Government can afford to enable her to take her place, so far as circumstances permit,. as It 

manttfacturing country/' 

The acceptance of this policy by the Secretary of State f01' India and the 
appointment of this Commission to consider and report in what, ways this 
help may be given was welcomed by Indians with feelings of gratitude and 
hope, like the dawn of day after a dark and dreary night, But the hope is 
occasionally clouded by a re.collection of the fact that the Labom Party joining 
with the Irish Nationalist and the Lancashire'vote mobilised its forces againiij; 
the Government in England a.gainst the raising of. the imp01·t duty on cotton 
goods in India-even while the Indian cotton excise duty, which India has 
regarded as a, great and c1'ying grievance all these twenty-one years, was still 
allowed to continue-and, that so highly honoured a statesman as Mr, Asquith 
gave his sUPPOJ't to the Government policy only on the understanding that this 
in common with all other fiscal issues would be reconsidered at the end of the 
war .. Indians remember, however, with gratitude the firm attitude which 
Mr. Austen Chamberlain, the then Secretary of State for India, adopted in the 
mlttter, and the reply which he gave to the Lancashire deputation that waited 
on him with reference to that simple fiscal measure, without which, as he 
told the deputation, it would have been impossible for India to make the 
contribution of £100 millions to the cost of the war. 

The brief narrative which I have given here of the industrial relations 
of India with England, and of t4e policy wJ:tich England has llursued towards 
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India, will, I hope, lead some of those of my English fellow-subjects, who are 
unwilling to let the Government of India protect and promote Indian industries 
under a wrong apprehension that that would injure English interests, to recall 
to mind how much India has contributed to the prosperity of England during 
a century and a half, and how much she has suffered by reason of the illiberal 
policy which has hitherto been pursued towards her. It will lead them" I hope, 
to reflect that the result of this policy is that, after a hundred and fifty years 
of British Rule, India, with all her vast natural resources and requirements, is 
the poorest cOlmtry in the wOl;ld, and that comparing her pitiable condition with 
the prosperous state of the self-governing Dominions which have enjoyed 
freedom to develope their industries, they will recognise the necessity and the 
justice of allowing India liberty to regain national health and prosperity. 
Such a policy wiII not benefit India alone. .It will benefit England, 
also. For if India will grow I'ich, if the standard of living in India will 
rise, her vast population will naturally absorb a great deal more of imports 
than it does at present. This view was repeatedly urged by Mr. Dadabhai 
N aoroji, and it is fully supported by the history of other countries which 
have become· prosperous during recent times: The United States offer_ an 
illustration. . The following figures Rho,,, how their imports have grown with 
their prosperity :- . 

Year. Imports in millioDB of 
dollars. 

1860. 353 
1870 . 435 

1880 . 667 

1890 • 789 
1900 . 849 

The same truth is illust~~ted by the history of the commerce of Japan. As 
Japan has been' developing her own' manufactures and growing in affitJ.ellce, 
she ha.~ been furnishing a rapidly growing market to the merchants of the 
world. The following table makes. this clear :-

•. ANNUAL AVERAGE IMPORTS OF JAPAN IN REOENT DEOADES . 

7Talues in Millions of Yen . 

. 

- From the United From From From other F;om.aU. 

• Kingdom. Germany. U. S. A. countrieB. countries . 

• • 
1881-1890 19'6 3'4 4-2 19-3 46'5 

1891-1900 46-6 14-S 22-S 87-0 171'2 
I 

1900-1909 84'3 36-1 65'8 
I 

199'8 386'0 

-
Commenting on the growth and v~riety of imported manufactures in the 

United States noted above, Mr. Olive Day says in "History of Oommerce" 
(page 568) :- . 

"It is probable that the United States will always continue to import manufactured 
wares like those named above, -in great vallety and amounting in the total to considerable 
value_ We c/Lnnot afl'Ol-d to refuse the contributions of peoples who have specialized ill v rious 
lines, and by reason of inberited taste and skill, or with the aid of exceptional natnral 
resources, can offer us what we cannot readily produce QuJ.'selves,"-

• 



267 

This is exactly what I would ~ay with regard'to our future, assuming that 
we are allowed to develope our home industries to the fullest extent we can. 
But I need not labour this point further. I am glad to find that • the 
Committee on Commercial and Industrial Policy after the War,' of which Lord 
Balfour of Burleigh was the Chairman, has expressed the same view. In 
paragraphs 232 and 233 of their Final Report they say:-

"Whilst Europe as a whole may be said to be divided into settled fields of international 
competition ""here local circumstances, convenience of transport, and suitability of production 
for local needs, have become the controlling factors, theI'e remain vast markets still practically 
untouched for the future development of the exporting nations of the world. China, with its 
400 millions of population, an old and industrious civilisation, must in the near future develope 
its already great and growing demands for products of our trades. There are great poten
tialities in India and there is also the demand of Siberia and the smaller Far Eastern countries, 
which are likely in future to afford profitable markets, 

"It is true that in this sphere the competition of Japan will have to he increasingly 
reckoned with, hui we have nO douht that with a rise in the standard of living of Eastern j)eoples 
there will c(}me a corresponding increase of the quantity and improvement of the quality of 
the goods demanded. This.development cannot fail to be of advantage to British industry, 
and for this reason, if for no other, we desire'to emphasise the importa»ce of all measures: 
including particularly the rapid extension of Railways, likely to promote the economic well
heing of India." 

The hope of Indians for the industrial development of their country has 
been furtberstrengtbened by the knowledge that, like their noble predecessors ill 
office, the present Viceroy and the Secretary of State are also convinced of the
necessity of a liberal policy being adopted in respect of Indian industrial 
development. They have read the following passage in the Report on Constitu
tional Reforms with great satisfaction :-

"On all grounds, a forward policy in industrial development is urgently called for, not 
merely tQ",give India economic stability; but in order to satisfy the aspirations of her people 
who desire to see her stand before the world as a well-poised, up-to-date country; in m'der to 
provide an out-let for the energies of her young men who are otherwise drawn exclusively to 
Government service. or a few overstocked professions; in order that money now lying un
productive may be applied to the benefit, of the whole community; and in order that tbe too 
speculative and litemrytendencies of Indian thought may be bent to more practical ends, and 
the people may be better qualified to shoulder the new responsibilities which the new constitu
tion will lay upon them, These considerations led Lord Hardinge's Government to recom
mend the appointment of the Industrial Commission which is at present sitting. 

"These are political considerations peculiar to India itself. But both on economic and 
military grounds imperial interests also demand that. the natural resources of India should 
henceforth be better utilised. 'Ve cannot measure the access of strength which an industrial
ised India will hring to the power of the Empire; hut we are sure that it will be welcome 
after the war." 

How far the hope ~o raised will be realised, will depend largely upon the 
decision of the vital question whether the power as well as the responsibility of 
promoting the industrial development of India, shall be placed in the Govern
'ment of India, acting under the control of the elected representatives of the 
people in the Legislative Council. This factor governs all our reco=enda
tions. 

Industries and Agriculture. 

In Chapter V of the Report dealing with industries and agriculture,' my 
colleagues say:-

" We take tbis opportunity of stating in the most emphatic manner our opiuion of the 
paramount importance of agricultw-e to this country, and of'the necessity of doi'lg' everything 
:possible to improve its methods and increase its output," 



268 

They go on to say :-
tr Such improvement will, we anticipate, be mainly effeoted by the organisations which 

ru;e in process of development under the charge of the imperial and provinoial Departments of 
Agriculture, and though the results attained are not yet of much economio importance, they 
are steadily growing and will eventually demand large manufacturing establishments to produce 
the machinery, plants and tools which the raiyats will find advantageous-as labour-saving 
devices." 

They point out the possibilities of improved agricul.tural methods and 
suggest that there is much scope for the use of power-driven machinery in 
agriculture for lifting water from wells, channels, tanks and rivers, for irriga
tion and for other purposes, and for improving the land by draining low-lying 
ground and by deep plougliing, etc. They also recommend the provision of 
hand machinery of improved types, especially for the reaping, threshing and 
winnowing of crops. They go on to say :-

" India is not at all yet accustomed to the free use of mechanical appliances, and it should 
be an important function of the Departments of Industries and Agriculture to e~courage theil' 
intl'O.duction in every possible way. For a long time to come the employment of machil;!ery in 
.agriculture in India will largely depend upon the completeness and efficiency of the official 
organisation Which is created to encourage its use and to assist th~se ,?-O use it." 

In this connection I would draw attention to the opinion of Mr. James 
Mac Kenna, the Agricultural Adviser to the Government of India. At page 29 
of his valuable pamphlet on "Agriculture in India," published in 1915, 
he says:-

"We have seen that the introduction of European machinery has always figured 
prominently in the efforts of the amateur agricultural reformer. Much success has, 
undoubtedly, been obtained in the introduction of grain-w:innowel's, cane~l'l1shing machinery, 
etc. But in recommending the introduction of reaping machines or heavy English ploughs, 
caution is necessary. Reaping machines may be useful on large estates where labour is 
scarce, bnt the whole rural economy of a tract where population is dense may be upset by 
their use. A large amount of cheap labonr which ordinarily. does the reaping is thrown out 
of employment ; the gleaners lose their recognised perquisites. In the case of heavy plonghs, 
the advisability of deep ploughing has first to be proved. In botb cases the capacity of the 
available cattle and the difficulty of replacing broken spare parts ana of calTying out repairs 
are serions obstacles to the int"oduction of foreign machinery. As in the case of plants, the 
improvement of the local material which the cultivator can himself make and repail.' and 
which his cattle can draw) seems the more hopeful line of improvement." 

I entirely endorse this opllllOn. The difficulties pointed out by 
Mr. MacKenna apply with equal, if not greater, force, in the case of power
driven machinery for the purposes indicated above. As my colleagues have 
observed "in India agricultural condftlons are widely different from those in 
Europe and Germany," and" as yet very little of mechanically operated plant 
has come into use" here, "chiefly because holdings are small and scattered, and 
ryots possess little or no capital." "The results achieved in this direction in 
the south of India" are also" not very important perhaps, if measured by their 
immediate economic effect." While, therefore, I appeciate the value of the 
use of power-driven machinery in the development of agriculture, when 
economic conditions should favour its introduction, I do not agree with the 
recommendation" that it should be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every possible 
way." I apprehend that with such a recommendation from the Commission, 
the , Izeal for promoting mechanical engineering interests and establishments 
ID'ly push the use of power-driven machinery without due appreciation of the 
economic interests of agriculturists i~ the present circumstances of the country. 
For these reasons, and because in any case the introduction of power-driven 
llJi1chinery will take a long time, I think it my duty to draw attention to other 
)lleans of improvement, :p!\rticularl;V to agricultur!\l educl\tio~. 
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The history of agriculture in India dming British rule has recentiy been 
told by Mr. Mac Kenna in his pamphlet referred to above. Agriculture is by 
far the greatest of the industries of India, and nearly 200 millions of its i=ense 
population are dependent for their livelihood on agriculture or on industries 
subsidiary to it. The Famine Oommission of 1880 made very strong recom
mendations as to the necessity of establishing departments under a Director in 
each province to pl'Omote agricultural enquiry, agricultmal improvement and 
famine relief. The departments were constituted, but by a :aesolution published 
in 1881 the Government of India decided to postpone agricultural improvement 
until the scheme of agricultural enquiry had been completed. Nothing was 
done till 1889, at the end of which year the Secretary of State sentout Dr. 
Voelcker of the Royal Agricultural Society to enquire into and advise upon the 
improvement of Indian agriculture. After touring over India and holding 
many conferences, Dr. Voelcker recommended a syst~matic prosecution of 
agricultural enquiry and the spread of general and agricultural education, and 
laid down inconsiderable detail the lines on which agricultural improvement 
was possible. An Agricultural Ohemist and an Assistant Chemjst were 
appointed in 1892 to carryon research and to dispose of chemical questions 
connected with forest and agriculture. In 1901 an Inspector-General of 
Agriculture was appointed. Two other scientists were added to the staff in 
1903. Mr. Mac Kenna says :-. 

" The ohject aimed at was to increase the revenues of India by tbe improvement of 
agricultura; hut nothing was done for that improvement, and the expansion of the Lltnd 
Records staff and the compilation of statistics almost entirely occupied the attention of the 
Provincial Depart;ments." 

. An Agricultural Research Institute was established at Pusa in 1905 with· 
the help' or a generous donation of £30,000 madel to the Viceroy by Mr. 
Henry Phipps of Ohicago. In] 905-06 the Govemment of India announced 
that n sum of 20 lakhs (subsequently raised to 24 lakhs) would annually be 
available for the improvement of· agriculture. Agricultural colleges were 
accordingly re-organised or started- at Po&.a, Oawnpore, Sabour, Nagpur, 
Lyallpur and Ooimbatore. These colleges have been doing good work, but very 
little progress has been made with the agricultural education of the people. 1 
wish to acknowledge here the improvement which has been brought about in 
agricultme by means of our large irrigation wOl'ks, which the Government have 
constl'ucted, the' improvement of wheat and cotton and in other ways. That 
improvement has been great and the Government is entitled tofull credit for 
it. But I wish to draw attention to the mgent nee'! and great possibilities 0'1 
flli-ther improvement.· Irrigationrequires to be much more extended. A more 
systematic and extended progra=e of improvement requires to be adopted, 
the most important item in which should be agricultuml education. 

Agricultural Education. 
Writing in 1915 on this subject Mr. MacKenna said:-

" There is probably no subject connected with agriculture on which so much has been 
written as agricultural education; none, perhaps in which less has been effected. It is a 
constant anxiety to agricultural workers who mainly strive after an ideal which seems untenable. 
It has been debated at numerous conferences and has been the text of many writers, but there 
are practically no results to show." "'L'he Famine Commissioners, so long ago as 1880, 
expressed the view tl,at ,,0 gene1'al advance iu agric1dt""al 8,8ten. can be expected ?lntil the 
rural population had eeen 80 ed?lcated a8 to enable theIl' to talce a p1'aclical intere8t in ag"ic?ll~ 
tU"al p"ogre88 and ,·ej'o·1'1II. These views were confirmed by the Agricultural Conference of 1888. 
•• . The most important, and, probably, the soundest proposition laid down by 
the conference was that it was m08t ·de8imble to e"tend p1'ima1', education among8t ag"icuitu1'a1 
classes. But with the enunciation of this basic principle otner resolutions were passed, which, 

30.A 
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while containing much that was exoellent, prohahly led to the extraordinary confu,;on .0£ 
subsequent years." For some time" the dominating idea was that it was necessary to teac" 
agriculture, somehow or other, in rural schools. Fortunately' thi, idea has now heen 
ahandoned. It is now agreed that agriculture, as such, cannot he taught in schools; that rural 
education must he general and agricultural education technicaJ." • . . . ~'The view now taken 
is that, instead of endeavouring to teach agriculture as such, an· attempt should be made to 
impart to the general scbeme of education a markedly agricultural colour and to 
encourage powers of observation and the study of nature with special reference to the 
snrroundings of each scbool. With tbis object text-books are being re-written so as to include 
lessons on familiar objects; nature study is being taught and school gardens have been 
started. There are, however, serious difficulties in obtaining snitable teachers. But, as I have 
already said, more will depend on the natural awakening of tbe intelligence of pupils by the 
spread of general education than on specialised training. And in primary schools the· essential 
thing is to establish general education on a firm basis so tbat the pupils may develope powers of 
observation and of reasoning. 1£ these be done, intel'est in tbeir surroundings will natw-ally 
follow." 

Mr. MacKenna says in the end ;-
"Any attempt to teach agriculture in India, before investigation has provided the 

.!naterial, is a fundamental mistake which has seriously retarded development, and this mistake 
bas affected, not only elementary, but to a much greater extent collegiate, education." 

Thil\,is where we stood after thirty-five years of enquiry, discussion and trial.! 
I 

Oth.er civilised countries took a much shorter period to decide upon a 
ilefinite course of agricultural education and have prospered on their decision. In 
Sir Horace Plunkett's Report of the Recess Committee of 1896 an account is 
given of the systems of State aid to agriculture and industry which were 
prevalent before that J-ear in various countries of Europe. Though' these 
countries, as also America and Japan, have made much greater pr0s-ress si1)ce 
then both in agricultural education and improvement, that report is still of great 
value to us and will amply repay perusal. I will extract only one passage from 
it here. Said Sir Horace Plunkett and his colleagues;-

" The most positive action of the State in assisting agriculture is taken in connection with 
education. Everywbere it is accepted ar an axiom tbat tecbnical knowledge and general enligbt
enment of the agricultural class are tbe most valuable of all levers of progress. Tbe great 
sums spent by tbe various countries in promoting tecbnical education as applied to agJiculture, 
as well as to otber industries, prove this. M. Mare,r-Oyens, the bead of the Dutcb Board of 
Commerce and Industry, and President of tbe Agrioultural Council says: - 'Every gnilder 
spent in the promotion of agricultural teaching brings back profit a hundred-fold.' 'EvCl'Y 
franc spent in agricultural teacbing brings a brilliant return,' says tbe Belgian Minister of 

q\-gricultUl'e in his message to Parliament last year. M. Tisserand attributes tbe great progress 
made by l!'rench agricultme since 1870) in a large meaSUl'e 'to our schoolsJ our professors) onr 
experiment station.sJ and the illustrious men of science, whom the adminiStration has induced 
to .devote tbemselves to the study of agricultm'al questions.' Mr. M. H. Jenkins, in his 
Report to the Royal Commission on Tecbnical Instruction, says' the results of agricultural 
education in Denmark have been sometbing extraordinary. Danish butter is now tbe best in 
the world; in 1880 it was described by the British Vice-Consul at Copenhagen as" execrably 
bad "; the progress since is.directly traceable to agricultural education!" - (RepOl't, pages 54,55,) 

It is hardly necessary. to refer at any length to the great progress of 
agricultural education and improvement in America or to the enormous wealth 
and prosperity which has resulted therefro~. But I might refer here to> the 
case of Japan. We know that Japan has made remarkable progress in agri
culture. She developed an excellent system of agricultural education' many 
years ago. In the valuable " Note on :Agriculture in Japan," which 
Sir Frederiflk Nicholson submitted to the Commission along with his written 
evidence, he describes tJ:ie system of agl-icultural education which he found at 
work in Japan in 1907. It is not necessary for me to describe the system ·here. 
My object simply is to draw attention to the necessity, in the interest of the 
improvement of agriculture and agriculturists, of early steps being taken to 



devise a system of both general and agriculturalteducation for the masses of 
our agricultural population. 

I would also recommend that the attention of the Agricultural Department 
be invited to the desirability of carrying out those other recommendations of 
Dr. Voelcker which have not yet been carried out, particularly those relating to 
the "establishment wherever possible of Fuel and Fodder Reserves." Our 
attention was particularly dTawn to theJact that the high prices of fuel and 
fodder are inflicting serious hardship and loss upon the people in general and of 
agriculturists in particular. I may note that we were informed that last year 
about 40,000 acres of irrigated plantation were established by the Forest Depal't
ment in the Punjab, in order to meet provincial requirements. 

The high prices of foodstuffs and the consequent suffering ·to which the 
bulk of the people are exposed have made the question of increasing the yield 
of our food crops also one of great and pressing importance. In his pamphlet 
on the" Agricultural Problems of India," which Rai Gangaram Bahadur sub
mitted to the Co=ission, he argues t~at "we are producing in a normal year, 
just enough to meet our requirements (of food consumption) with no surplus 
to meet the contingency of a failure of the rains in the ensuing year." We are· 
also confronted with the fact that in India the yield per acre of crops is very 
much lower than what it is in other countries. The figures given by Rai Ganga
ram Bahadur at page 12 and in Table vrn of his book are instructive. The 
average yield per Mre of wheat in Bombay and the United Provinces was 1,250 
Ib8. ; in the United Kingdom, it was 1,973 lbs.; in Belgium, 2,174 lbs.; in 
Denmark, 2,526 llJs .. ; in Switzerland, 1,858 lbs. The aveTage yield per acre of 
barley in the United Provinces was 1,300 llJs.; in the United Kingdom, 2,105 
Ibs.; in Belgi11m, 2,953 IlJs.; in Denmark, 2,456 Ib8. ; in Switzerland 1,940 Ibs. 
The average yield per acre of maize in the North-West Frontier was 1,356 lbs.; 
in Canada, 3,487 Ibs.; in New Zealand, il,191 lbs. ; in Switzerland, 2,198 lbs. 
The average yield per acre of j'ice in India is only half of what it is in Japan. 
The possibilities of development that lie before us arc therefore vast, and the 
. call for measures for improvement is urgent and insistent. It is the call both 
of India and of the Empire, and I strongly reco=end that the matter should 
receive prompt and adequate attention. from the Agricultural Departments
both Imperial and Provincial. 

In this connection I desire also to draw attention to the necessity or 
providing greater financial facilities for agricultural improvement. So long 
ago as 1882, that revered friend of India, Sir William Wedderburn, advOfated 
the establishment of agricultural-banks for this purpose. The Imlian National 
Congress pIessed the suggestion upon the attention of Government. But it has 
not yet been carried out. I would draw attention to the very valuable paper on 
" The Re-organization of Rural Credit in India," which was read by Mr. Ranade 
before the first Industrial Conference at Poona in 1891. (Ranade!,s Essays, 
pages 41-64.) It is a powerful plea for the establishment of agricultural banks. 
I might add that, besides otheI countries mentioned by 1'11'. Ranade, Japan has 
provided such facilities as are here recommended for the improvement of its 
agriculture. The J Itpan Year Book for 1917 says ;-. . 

"'rhere are two lcinds of agricultural credit. 'l'hey are long credjt and short credit, the 
former for the pUI'chas~ of farm land and for the development of farm land and other 
permanent improvements for which a loan for a term of 50 years or less is allowed. 'rhe short
term credit is one that is to be used mostly for the purchase of fertilizers, farm implements, or 
food for cattle. OUI' banks usually give credit for a term of five yeai·s or less. There are alsQ 
credit lIIlsociatioris for supplementing these agricultural baQ;ks!' . 



Technical Education. 

The modern system of technical education may be said to date from the 
famous U nivel'sal Exhibition held in London in the year 1851. Speaking 
generally, Englishmen did not believe in the value of technical education, and 
much effort has been necessary in England itself to make them do so. One of 
the earliest of these efforts was made by Mr. J. Scott Russell, who_published a 
valuable book in 1869, named" Systematic 'fechnical Education for the English 
People." In this boclk, after showing that education should be both general 
and special, he said :-

"The highest value in the world's markets will be obtained by tbat nation which has been 
at most pains to cultivate tbe intelligence of its people .generally, and afterwards to give each 
tbe bighest education and training in this special calling. In other words, the value of the 
nation's work will vary with the excellence of the national system of technical education. All 
I have said above seems axiomatic. To me it is so, but I trust the reader will not be offended 
if I am obliged to tre~t it quite otherwise. '['he Englisb people do not believe in the value of 
Mcbnical education. Still less do they believe in the value of a national system of education, 
and still less in the duty of the Government, the legislature, and tbe ·educated part of a 
community, to undertake the education of a whole people. I am therefore compelled to prove 
as mere matters of facts that wbich the accomplished scholar, or observant traveller, takes as 
'an axiom on which argument is wasted. It is the ohject of this chapter to prove that 
technical education bas hrougbt good of a national and commercial lrind to those who-possess 
it; that the want of it is attended witb pecuniary loss, and that there is social danger to 
the community in our continued neglect of it. . 

" Of late years a series of great public events hat'e been talring place, which have been of 
great national value in serving to awaken the British people-For half a century they had 
been enjoying the fruits of tbe inventions of a few men of genius who had created the whole 
system of modern manufacturing, and Providence had also endowed them with the 
accumulated wealth of countless centuries stored up in the bowels of the earth in tbe shape of 
coal and iron, ready to be used or wasted and worked out in this maimfacturing century. The 
genius of a few men having set coal" and iron to do the manufacturing work of mind and man, 
the citizens of England had begun to th{nk that it was tbey who were superior in intelligence 
and civilization to the un-coaled, un-ironed, un-engineel'ed nations around them. Fol' half a 
century nothing occurred to awaken them from tbis dream, and for that half century the works 
of Englisb engineers and English iron and coal bore the higbest reputation, and ear,ned the' 
highest prices in the world. . 

"Eighteen years ago there began a series of competitive trials of intelligence and skill 
between tbe citizens of the different civilized nations of tbe world. Tbe scene of tbe fhst trial 
was in London in 1851. It was the famous Universal Exhibition of tbe Industries and 
Products of all nations, In that p"eat school the civilized nation.s. of EU"ope had the;" first 
lesson in technical education. They were able to see in how many things England retained 
her hereditary excellence and England was able to see in how many branches of taste and 
.lrilllother nations possessed qualities in whicb she was wanting."-(SJlstematic Technical 
Education/o" the English People, byJ. Scott Russell, London, Bradbury, Evans and Co., 
H, Bouverie St., 1869, pages 79-81.) 

Mr. Russell went on to say that up to 1851, and for many years after, 
England held supremacy in the great objects of manufacturing and constructive 
skill. But she lagged behind other nations in some other arts. For instance-

"The Exhibition of 1851 bad disgusted tbe whole nation witb its blue earthenware plates, 
cups and saucers, borrowed from the 11,000 years' tradition of China, and with its huge lumps 
of glass, called decanters and glasses, cnt or moulded into bideous distortions of form 
All England was strnck by tbe amazing superiority of some continental nations in the' beauty. 
and grace of design, whicb sufficed to convert the mde and nearly wortbless material of 
clay and flint into valuable and invaluable works of art, in earthenware and glass. She 
occupied the four years' interval between the Exhibitions of 1851 and 1855 in collecting and 
diffusing tbrough the manufacturing countries, the best models of tbe best masters, in es
tablishing for the potteries and glass works scbools of design, and in training teachers for art 
workmen. These young institutions already bore fruit in 1855, and (when the second Ex
hibition took place in iaris in 1855) England was no longer outstripped in pottery and glass." 
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On the other hand, the Exhibition of 1851 made the French and Gernlan 
nations fully realise their inferiority to England in the manufactures of iron 
and steel, the great instruments of skill, industry, mechanical power, and 
transport. When the Exhibition of 1855 took place, it was found that they 
had already recorded much advance in the manufacture of iron, steel and 
other metal. "They had already establislled schools in eVe1'y mefj'opolis, large 
tOte'il or oentre of industry, f01' edllcating pj'ofessional men and masters, for tn/in
in!} foremen and skilled workmen, and for educating apPj'enfices. " 

The fourth Exhihition took place in Paris in 1867. It gave the nation~, 
and especially England, a final lesson. 

" By that Exhibition" says MI'. Scott Russell, "we were rudely awakened and thoroughly 
alarmed. We then learnt, not that we were equalled, but that we were beaten-not on some 
points, bnt by some nation 01' other on nearly all those points on which we had prided ourselyes. 

England was convinced that she had been asleep, and that a whole gencmtion of 
wakeful, skilled workmen had been trained in other connbies during the interval between 
IS 51 and 1867."-(1bid, page 86.) 

The ji.uors who had been appointed at the Paris Exhibition and the Govern
ment reporters made their report.. On this report the Government sent abroad 
a Commissioner to ascertain whether the alleged defects of the English system 
of education, and the inferiority', of the English to some other people in some 
sort of technical skill, were real or imaginary. Mr. S'amuleson, M.P., travelled 
in France, Belgium and Germany, examining as he went the most famous 
establishments on the continent which stood in direct rivalry to England. 
" He found," said JliIr. Russell, "everywhere in these esta1)lishments men of all 
ranks bette~ educated than our own; working men less illiterate-foremen and 
managers well-educated, and masters accomplished, well-infol'med, technical 
men." He summed up the result of his examination as follows:-

"I do not think it possible to estimate precisely what has been the influence of continental 
edncation on continental manufactures . That the rapid progress of many trades ahroad 
has been greatly facilitated by the superior technical "knowledge of the directors of works every
where, and by the comparatively advanced eleme.ntary instlUction of the workers in some 
departments of industry, can admit of but little douht • Meanwhile we know tbat OUr 
manufacturing artisans are imperfectly taught, our agricultural labou;'ers illiterate; neither 
one nor the other can put forth with effect the splendid qualities with which Providence has 
endowed our people. Our foremen, chosen from the lower industrial ranks, have no sufficient 
opportunities of correcting the deficiencies of their early education; our managers are too apt, 
in every case of novelty, to proceed by trial and error, witbout scientific principles to gnide 
them; and the sons of our great manufacturers too often either despise the pursuits of their 
fathers, as mere handicrafts unworthy of men of wealth and education, or else, oyerlookillg the 
beautiful examples which they afford of the application of natural laws to the wants of 
men, follow them solely as a means of heaping up more wealth, or at the hest for want of 
other occupation: to the evils of such a condition not only onr statesmen, but also our 
people, are rapidly awakening, and the disease being once acknowledged, I believe the 
remedy will soon be applied." 

The following statement of one of the jurors consulted by the Commissioner 
expressed the general sense of those who had been examined. Said Mr. 
Mundella :-

"111m of opinion that the English workman is gradually losing the race, through the 
superior intelligence which foreign Governments are c,,:,"efully de:el~pillg i~ their aliisans. 
• • • . The education'of Germany is the result of a natlOnalorgamsahon, which compels every 

peasant to send his children to school, and afterwards affor~s the opportn.nity of acquiring .such 
technical knowledge as may he useful in the department of mdustry to WhICh they were destmed. 
. . . . If we are to maintain our position in indnstrial competition, we must oppose to this 

nationa!.organisation one equally effective and complete; if we continue the fight with our 
present volnntary system, we shall be defeated, generations hence we shall he struggling with 
ignorance, squalor,: pauperislIl and crime; but With a system of natIonal educal/on marie 
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compul,",y, and '"pplemented ,vith Mt and indust"iql education, I believe within Cwent!l !lea,'s 
England would po"e" the n!O,t intelligent and inventive a,'lisan, in the wo"ld."-(pages 
97 and 98.) 

(The italics throughout are mine.) 

The people and Parliament of England recognised the soundness of this 
opinion. The Elementary Education Act was passed in 1870, an expendi
ture of many millions a year was agreed upon, and elementary education made 
compulsory. The provisipn for supplementing this education with industrial 
and technical education was slower to come, but come it did. England 
has made a great deal of provision since then for imparting technical and scientific 
education in her schools, colleges and universjties. The number of these latter 
has been raised from 1860 from nine to eighteen. It is this which has enabled 
England to maintain her high position and to keel' up her industrial eminence. 
It-is this which has enabled her to fight the splendid fight she has fought 
in this war. For, though every lover of liberty must rejoice at the invaluable 
help which the United States of Ameri@a are now giving to the cause of 

_ freedom, it is but bare justice to say that, unprepared though :F)ngland was before 
the war, it is British brains and British technical skill, united no doubt with 
French brains and French technical skill, and supported by British and French 
hearts of steel, that have enabled Britain and France to baffle Germany, and 

~ , 

made ,it possible for the Allies to achieve a final victory. And yet as the reports 
of the various departmental committees of' the Oommittee on Oommer.cial and 
Industr~al Policy after the War ' show, the wisdom and experience of England is 
loudly calling for" widespread and far-reaching changes in respect of primary 
and secondary education and apprenticeship," and for· "better technical and art 
education" for her people in' o~der that her industrial position after the war 
may be quite secure. 

r have referred at length to the history of the progress of education, both 
general and technical, in England, as it has a great lesson and an inspiration for' 
us. Our education to~day is in many respects nearly in as bad a condition as 
was England's in 1869;, and, ,in my opinion, the course which was. then 
suggested by Mr. Mundella and Mr. Samuelson in the passages I have quoted 
above, is the exact comse which should' be adopted here. It was the misfortune 
of India that when our English fellow-subjects, who have taken upon them
selves the responsibility for the welfare of the people of India, were convinced 
of the need of universal elementary education in England, they did not 

, introduce it at the same time in India also. If this had been done, India 
would not have stood so far behind other nations as she does to-day. However, 
the neglect of the past should be made up, as much as possible, by the adoption 
of prompt and effective meaSUl'es now, The need for such measu,res has 
become greatet by the great changes which have taken place during the interval. 
The commercial war which has long been going on will become much keener 
after the war. India will be much more exposed'to the competition of nations 
which have built up their industries upon a widespread and comprehensive 
system: of technical education. In this category come not only the nations of 
Europe and America, but also Japan. As the Government of Indiaieputed 
a special officer to Japan to obtain information for us, so that" we may know 
exactly what her Government has done to aid her people in the notable 
advance which they have made," I invite particular attention to the progress of 
education in that country. 

It is clearly established that the development of Japanese industries has 
been built upon" a system of technical education which included everything 
required to enable her to occupy her proper plllce among the m&nmactnring 
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nations of the world." If the industries of Indin. are to devillop, and Indians to 
have a fair chance in th~ competition to which they are exposed, it is essential 
thataTystem of education at least as good as that of Japan should be introduced 
in India. I am at one with my colleagues in urging the fundamental necessity 
of providing primary education for the artisan and laboUl'ing pO.(lulation. 
No system of industrial and technical education can be reared except upon that 
basis. But the artisan and laboUl'ing population do not stand apart from the 
rest of the community; and therefore if this 8ine qua non of industrial efficiency 
and economic progress is to be established, it is necessary that primary education 
should be made universal. I agree also in urging that dl'awing and manual 
train~g should be introduced into primary schools as soon as possible. In my 
opinion until primary education is made universal, if not compulsory, and until 
drawing made a compulsory subject in all primary schools, the foundation of a 
satisfactory system of industrial and technical education will be wanting. Of 
course this will require time. But I think that that is exactly why an earnest 
endeavoUl' should be made in this direction without any further avoidable delay. 

Sir Frederick Nicholson·says in his Note on Japan:-
"The leap at education which the whole nation has made nnder the compulsory system 

IS shown by the fact that while the primary school system was only formulated in 1872, by 
1873 the number at these schools bad already reached 28 per cent., by 1883, 51, by 1893, 59, 
and in 1904, 93 per cent. of children of a school-going age." 

This furnishes us with an estimate of the time that will be needed and also 
an exhortation to move forward. It is upon this basis that industrial and technical 
education now rests in Japan. But the two kinds of instruction have grown 
together there, an.d so I think they shopld largely grow together here also. 
Towards this end, I should connect the measllres of industrial and technical 
education,' which my colleagues have proposed, a little further with the system 
which already exists in the country. I would utilise the existing sc4001s as far 
as possible not only for imparting a progressive COUl'Se of drawing, but also for 
offering an optional COUl'se in elementary physics and. chemistry. and carpentry 
and smithy. I would suggest that the Directors of Public Instr1).ction of each 
province may be asked, in consultation with th.e Directors of Industries, to 

_ recommend changes in the curricula of the school~, primary, seco}ldar;r. and high, 
with a view to make them practical, so that they may fO.rm a paJ:t of the system 
of technical education. 

I cannot. close this portion of my note better than by adopting, with 
necessary modifications, the concluding remarks of Mr. SaIp-uelson on the sub
ject of technical education :-

"In couclpsion I h"ve to, state my deep, convktion, that th.e. people of Ind\~ expect 
an.d demand of their Governm~nt th,e design, organisl}tion, and execution. of ~stel1)ati,c 
technical education, and there is urgent need for it to \;Jestir its~lf, for other nations 
have alreally 8imty years' start of us, and ,have produced several generations of educa~ed 
workmen. Even if we begin to-morrow t~e technical education of aU the youths of 
twelve years of age who have received· sound elementary education, it will take seven years 
before these young men can commence the practical business 'of life, and then they. will form 
but an insignificant minority in an uneducated mass. It will take fifteen. years before those 
children who have not yet \;Jegun to receive an element"",y ednQI!-~jQn shall have passed from the 
age of 1 to 21 and represent a completely trained generation; and even then they will find 
less than half of tWlir comrades eduqaw.d.. In the raCe of nations, therefore, we shall find it 
hard .. to overtake the 8imty years we haye lost, TO-l)1orrQw, then, I.et us und/ll'taJ,e with all 
energy. our neglected task; the Ul'l!'ency is twofo)d,-a 8mall P"oll0rtion of our youth has 
received eleI\lentary, but no technical educa~ion :. for tha~ pM·tion let us at once organise techni
cal schools in eVe!'Y small' town, technical coHeges in every large town, and a technical university 
in the metropolis, The "est or the rising generation has received no education ",t all, and for 
them let us 'It once organise eliementary education, even if coml.'ulsory." 

36 
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The Training of Meohanioal Engineers. 

I fully agree with my colleagues as to the necessity of a full meallUre of 
practical workshop training for artisans, foremen and mechanical engineers. 
But I have doubts whether the system they propose would give sufficient general 
liberal education to even would-be mechanical engineers. I also apprehend that 
the schools attached to railway workshops will not admit of a su:liicient number 
of Indians obtaining training in them. .My colleagues also say that as the 
development of the country proceoos the number of students will increase. I 
join with them, therefore, in recommending that the existing engineering colleges 
should make provision for the higher technical instruction of mechanical- and 
electrical engineers. I would only add that substantial grants should be given 
to these colleges for this development and the standard of education demanded 
of the mechanical engineers whom they are to educate, should not be inferior 
to that of a B.Sc. in ~ngineering of the University of London. This would 
be best secUl'ed by attaching these colleges to Universities, where this is not 
already the case. ' 

There are at present only two teaching Universities in India. I hope that 
the Cal9utta University will soon develop further teaching functions. In my 
opinion every teaching University should be encouraged to provide instruction 
and training in mechanical and electrical engineering under its own arrange- ,
ments. The needed measure of workshop practice can be prortded by 
arrangements with railway and other workshops existing in or near the cities 01' 

towns where they exist; and where this may not be feasible, they should be 
encouraged to establish sufficiently large workshops to be run on commercial 
lines as a part of their engineering departments, Under such an arrangement 
the students will be able to spend their mornings in the workshops and their 
afternoons at the classes at the University, they will live in an atmosphere of 
culture, and will cultivate higher aims and ideals than they are likely to, in 
schools attached to railway workshops. As our mechanical engineers are to play 
a great part in the futUl'€ development of the country, it seems to me highly 
desirable that they should combine cultUl'e and character with expert knowledge 
and technical skill. And nothing is better calculated to ensure this than that 
they should be brought up under the elevating influences of a University and 
should bear its hall-mark. 

. '. - ~ 

I would also recommend that provision for the training of electrical engin-
eers should be made simultaneously with that for mechanical engineers, and 
should not be postponed to an indefinite futUl'e date. I think it will not be long 
before electrical manufactUl'es will be started in India. The need for these is 
fully pointed out in the chapter on the industrial deficiencies of India. The use 
of electrical machinery 'is steadily growing, and will grow at a more rapid rate 
in the futUl'e; and, if even for present requirements, we leave it to the managers 
of electrical undertakings to train their own men, we shall be driving an 
increasing number of Indian youths to go abroad to be trained as electrical 
engineers. 

Higher Teohnologioal Training. 

I agree with my colleagues that it is urgently necessary to prepare for a 
higher technological training which will provide the means whereby the science 
students of the colleges affiliated to the Universities may learn to apply their 
knowledge to industrial uses, and that the simplest way of meeting this demand 
will be to expand the engineering colleges by the creation of new departments 
for the higher technical instruction of mechanical and electrical engineers. 
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But I doubt whether it will be best to add departments of genexal technological 
chemistry to these engi)'!eering colleges where they are not parts of a teaching 
University. Where they are not, I think that they should be developed into 
full colleges of engineering, by provision being made for teachin'" other branches' 
of engineering in them, such as railway engineering, and sanita~y engineering, 
for which no satisfactory provision exists here at present. 

As regaro.s the teaching of general technological chemistry, I would 
reco=end that this should be developed at the teaching Universities and at 
first-rate colleges affiliated toU niversities. Everyone of these has a more or 
less well-equipped laboratory, and by special grants, such as are given' by the 
Board of Education to Universities and University Colleges in the United 
Kingdom, they should be helped to strengthen their staffs and to improve their 
laboratories for this purpose. We should thus give a practical value to the 
teaching of chemistry. which is going on at present in our colleges. In view' 
of the industrial expansion which we expect, the demand for students trained 
in general technological chemistry is likely to be very great. If provision is 
made for teaching it at the Universities or University Colleges, a much larger 
number of students is likely to be attracted to it than if it is made at engineer
ing colleges. A sufficient number of scholarships I\Ild fellowships should be 
provided at everyone of these institutions to attract and encourage bright 
students to devote, themselves to the subject. 

Imperial Engineering Colleges or an Imperial Polytechnic 
Institute. 

My colleagues think that it will be necessary ultimately, if not in 
the immediate future, to proviUe India with educational institutions of a 
more advanced character. They think that, for some time to come, the demand 
for this higher training can best be met by the provision of scholarships to 
enable students to proceed abroad; but that as soon as our foregoing recom
mendations have had time to develop their full effect, it would be advisable to 
proceed further aJ;ld establish at least two. imperial colleges of very highest 
grade, one of which should cover every branch of engineering, while the other 
should be devoted mainly to metallurgy and mineral technology, the develop
ments of which are certain to be on a very extensive scale. They say that this 
ideal should always be kept in sight as the goal. 

I agree with lI1Y colleagues that in the immediate future the demand for 
the higher training here contemplated can only be met by the provision of 
scholarships to enable students to proceed abroad. I go further. I think that. 
even when we have established our proposed higher colleges, we shall have to 
send our best scholars abroad to improve and perfect their knowledge. With 
all the provision for higher education which Japan has made in her own 
country, she has continued'to send a large number of her students abroad. The 
Japanese Year Book for 1917 shows that there were 2,213 1'Y~lgaku8ei, or 
foreign-going students, staying abroad in 1915,-the bulk of them in the 
United States of America. The number of students of both sexes which Japan 
has sent to Europe and America since 'the opening of the country to foreign 
intercourse must reach enormous 'figures,sa;ys t~e sanie Year Book, especially 
when students who have gone abroad at their own expense are included. The 
demand for expert knowledge and technical skill will be so great in India, if 
we are to achieve in any measure the progress we desire, that it is desirable that 
the provision for scholarships should be greatly increased, and students should 
be largely selected as is done in Japan, from among those who have done 
teaching work for some years after completing their academic courses. 

36.A 
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But after all that maybe done in this direction, the large needs or the 
educatiou of the yOUth of It country which is equal to the whole of Europe 
minus Russia, cannot be met in this manner. Those needs, and the vast 
possibilities of development which lie before us, demand that at least One first
class Imperial Technological or Polytechnic Institute should be established in 
India without any further delay. Indian public opinion has long and eaI'nestly 
pleaded for the establishment of such an institute in the country, as witness the 
resolutions of the Indian National Congress and the Indian Industrial Con
ference, and of various Provinoial Congl'essesand Conferences. Here again 
Japan furnishes us an example. Japan recognised the need and value of a 
similar institution when she started 'on her present career. 

"When Iwakm'a's embassy was in London in 1872, the attention of Mr. (now M-:irquis) 
I to was drawn to the ad"isability of starving an <lhgineeringcollege in Tokyo to train men for 
the railways, wlegl·aphs and indnstries which were to be start~ in Japan, and he procured, 
thl'Ough a Glasgow PI'dl'ess<>r, the services of Mr. Henry Dyer to organise this college, 
eventually merged in the University of Tokyo." (The Educational 8yatem of Japan by. 
W. H. Sharp, 1906, page 206.) 

. Since then Marquis Ito has repeatedly spoken of the establishment of 
this College as one of the most important factors in thel development of Japan, 
since from it have com~ the majority of engineers who are now working the 
resources and industries of that country. (Japan by the Japanese, page 65.) , -
Mr. Dyer was assisted by a number of foreigners to whom Japanese were added 
as soon as possible. The course then extended 'over six years, the last two .years 
,being spent wholly on practice. The college being under the Public Works 
Department, the students had the run of all the engineering establishments and 
works under its control; 'andgraduates who were sent abroad for further work 
invariably distinguiShed themselves. 

• 
• I earnestly hope that with the distressful record, to which our Report bears 
witness, of all the loss and suffering which India has undergone owing to the 
want~of suffi(lient and satisfactory provision for technical and technological 
histruction in this country, the Government will be pleased not. to delay any 
further the institution of an Imperial Polytecnnic Institute in India. This is. 
absolutely demanded in the interests of the country and the large recommenda
tions which we make for industrial development: 

. ~ 

My colleagues have recommended that there should be at least two imperial 
colleges established, one to cover every branch of engineering, and the other to 
be devoted mainly to metallurgy and mineral technology. I think both these 
department~ should be combined in one. polytechnic institute, and that all 

. important branches of chemistry should.be provided for iIi the third department. 
My colleague's have not recommended an iIl);pel'ial college of 'chemistry, 
evidently because they ,have reco=ended the institution· of a separate service 
for chemistry. Even assuming that a separate service is to ue constituted for 
chemistry, it cannot be accommodated better, for its headquarters, than as a 
departroentof the Central Impellial Polytechnic Institute of India. 

Under the 'heading of MiscellllJ1eous Educational Prapusals mycolqeagues 
refer to the question of ;providing for training in navigation and marine engi-· 
neering. I hope this will be done at an early date. I do not share the doubts 
of my 'colleagues that the indu~try of ship-building is not .Iikely to be material
ised fer soine time ·in India. I ·hepe ,th~t, considering the'huge volume of fmport 
and export trade of IndiaaIid 'considering also the indigeneus resources for ship
building, with those that exist in the country ·at presentai:td those that are 
likely to be dev.eloped in the near future, ship-building schould be specially 
encouraged by the Government, gYen if it should be:necessaryfor sometime to 

• 
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import plates and sections from abroad. And for this l'eason I think that a 
school should be started in India at an early date to train peoJ>le in navigation 
and marine engineering. 

Commercial Education. 

Among other proposals my colleagues have drawn attention to the 
importance of commercial education. While appreciating the good work of the 
Sydenham Oollege of Oommerce, they say :-. 

"The"e is a strongly expressed desire for similar colleges in other pm·ts of India, and we 
think that the other Indian Universities might well consider the possibility of satisfying this 
demand. Industry and COIllJpel'ce al'e bound to go on expanding with rapidity, and they will 
be glad to pay a l>igher price for mare efficient employes." 

I entirely agree with this opinion. But I think that in view of the great 
and growing importance of commercial education, the Government should invite 
the Universities to establish Commercial Colleges and should help them to do 
so by substantial grants. I would reproduce here what I wrote in 1911 on this 
subject:- . 

"The importance of commercial education, that is, a special training for the young men 
who intend to devote themselves to commercial pnrsuits-<ts a factor in national and interna

. tional progress-is now fully recognised in the advanced countries of the West. 'fhose nations 
of the West which are foremost in the commerce of the world have devoted the great~st 
attention to commercial education. Germany was the first to recognise ·the. necessity and 
usefulness of this kind of ·education. America followed suit; so did Japan; and during the 
last fifteen .years England has fully made up its deficiency in institutions for commercial 
education. The Universities of Birmingham and Manchester have spepial Faculties of 
Commerce with the diploma ·of Bachelor of Commerce. So haS the University of Leeds. 
Professor Lees-Smith who came to India two years ago at the invitation of the Government of 
Bombay, in addressing the Indian Industrial Conference at Madras said :-' The leaders of 
commerCe and business need to be scientifically trained just as a doctor 01' a barrister or 
professional man "is • Modern experience shows us that business requ..ll"Bs adminis
trative capacity of the very highest type. It needs not merely technical knowledge, but 
it needs the power of dealing with new situations, of going forward at the right moment 
and of controlling labonr. These are just the qualities which Universities have always claimed 
as being their special business to foster;' and we, therefore, say that if you are going to fulfil 
any of the hopes jl'hich were held out yesterday by your P"esident, if you are going to take 
into your own hands the control of the commerce of this nation, then you must produce wide
minded, enterprising men of initiative, men who are likely to he produced by the University 
Faculties of Commerce. The University Facnlty of Commerce is intended, of course, to train 
the judgment and to mould the minds of men. It is claimed that although it. must give 
primkily a liberal education, it is possible to give that education which has a direct practical 
belilingon business . That kind of man (a man so trained) has immense 
possibilities in the world of commeree; he is the kind of;man on whom you must depend to 
lead you in the jndustrialmarch in the future.' " . 

When it is remembered that the export and the import trade ofIndia totals 
up more than 300 millions every year, it can easily be imagined what an 
amount of employment can be found for our young men in the various branches 
of commerce, in and out of the country, if satisfactory arrangements can be made 

.to impart to .them the necessary business education and training. Here also 
the experience and practice of Japan afford us guidance and advice. Higher 
cOIlllllercialeducation has made -great progress in Japan during the last twenty 
years. B-efore the end of the last century the candidates who sought advanced 
commercial education at the Tokyo Higher Commercial School exceeded a 
thousand a year, though the school could accommodate a much smaller number 
then. Since 1901 Higher Commercial Schools have been established at Osaka, 
K:obe, Nagasaki and Yamaguchi, and at the Waseda University. In banks and 
other firms, graduates of commercial schools hav~ been employed • to an 
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increasing extent every year. 'Formerly it was held that no advanced 
education was needed for a merchant! But to-day stern reality shows' that the 
management of any large-scale enteJ.'prise must be undertaken only by the highly 
educated.' Experience in Japan has shown that though in the earlier years, 
the talented youth of the country sought places in official circles, as commerce 
and industry began to g'l'ow even those who had made a special study of politics 
and law, not infrequently chose to enter the commercial wodd; and I believe 
that in view of the industrial development which our recommendations 
foreshadow, if a Oollege of Oommerce is established in every major province of 
India, a number of our young lawyers, who find the bar overcl'Owded, will be 
glad to take advantage of such education and become efficient means of 
promoting the growth of industry and commerce in the country. 

Land Acquisition in relation to Industries. 

Section 39 of the Land Acquisition Act lays down that the provlSlons of 
sections 6 to 37 (both inclusive) shall not be put in force in order to acquire 
land for any company, unless with the previous consent of the Local Govern
ment, and section 40 of the Act says tbat-

" . such consent shall not be given unless the Local Government be satislied, 
by an enquilY held as hereinafter provided, (a) that such acquisition is needed for the 
construction of some work, and· (b)' that such work is likely to prove useful to the public." 

There is no appeal against an order-of the Local Government giving its 
consent to the acquisition of any land on the ground that it is likely to prove 
useful to the public, and complaint has been made that the power given by the 
Act to the Local Government has been misused. I know of one instance where 
this power was used two or three years ago to acquire land to enable the Y Qung _ 
Men's Chl'istian Association to establish a club and recreation ground. The 
protests of the unfortunate house-owners who were dispossessed were unheeded. 
It cannot be disputed therefore that the section as it stands has been differently 
interpreted. A remedy may be -provided against its being further misinter
preted by having the expression" is likely to be useful to the public" qualified by 
an amending Act. But however that may be, I do not share the doubt whether 
that Act can be fairly used by a Local Government on behalf of an industrial 
company. I think it cannot be. 

Nor can I join my colleagues- in making the recommendation that the Local 
Government may acquire land' compulsorily from pl'ivate owners on behalf of an 
industrial concern, even in the circumstances and under the conditions specified 
by them. The Indian Act is framed on the analogy of the Engli~h Acts on the 
subject of the compulsory acquisition of land for public purposes. If the 
expression " likely to be useful to the publi,c " is interpreted in the manner in' 
which it would be interpreted under the English Acts, there will be little room 
left.for doubt as to its meaning. Descl'ibing the scope of the Lands Clauses 
Acts, the Encyclopoodia of the Laws of England (Vol. 8, pages 3-6) says:-

" The provisions as to the incorporation of the Lands Olauses Acts apply to all Act, 
authorising the purchase of lands whether general or local. Su~h Acts faU into three classes :-

1. Acquisition of lands for purposes of national defence or general Government. 

2. Acquisition of lands for public purposes of a local or municipal character. 

3. Acquisition of lands by corporations 01' individuals for· commercial purposes of 
public utility." 
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Dealing with 3, i.e., Commercial purposes of public utility, it says :_ 
"Under this h~adfal\ the bulk of the special, local, and personal Acts which incorporate 

the Lands Clauses Acts. They fall into the following main classes :_ 
1. Cemeteries. 

2. Electrio lighting, effected by provisional orders confirmed by statute. 
3. Gasworks. 
4. HarboUl's. 
5. Markets and Fait·s. 

6. Waterworks. 
7. Railways and light Railways. 
S.· Tl",mways. 

In all cases, except that of ordinary rail ways, these undertakings can, under general Acts, 
be entrusted to municipal bodies." 

A glance at the list given above is sufficient to show that every one of the 
commercial objects for which land may be required is an object of public 
utiUty, i.e., one to the benefit of which every member of the public has an 
equal' right with every other member, by complying with the rules which may 
be prescribed therefor. The test of it is clearly indicated in the last sentence 
which says tllat 'kin all cases, except that of ordinary railways, these under
takings can, under general A(lts, be entrusted to municipal bodies." The 
justification for depriving a man of his property against his will, may be 
found in the fact that it is being done not for the benefit oIany individual or 
gronp of. individuals, but for the benefit of the public of which he also is a 
member, and that he will be entitled to share the benefit of the undertaking 
as much as any other person. Where an undertaking 'is not "'likely to be 
useful to the public," in the sense indicated above, the provisions of the Act, 
or the power of the Government, cannot in my opinion be rightly used to 
compulsorily acquire land for it. In my opinion, when an industrial concern, 
the members of which have the right to shut out everyone outside their body 
from participation in the benefit of their business, desires to acquire land, it 
must do so by exchange, negotiation or moral suasion. 

Industrial Finance. 
We were asked to report in what manner Government could usefully give 

encouragement to industrial development by direct or indirect financial 
assistance to industrial, enterprises. We are all agreed that the lack of 
financial facilities is at present one of the most serious difficulties in the way of 
the extension of such industries, and that it js necessary that much greater 
banking facilities should be provided than exist at present. We have come to 
the unanimous conclusion that along with the' otheL measures of assistance 
which we have to recommend, the establishment of industrial banks, working 
on approved lines, would be a potent means of.removing these difficulties and 
Df affording help to industrialiets, and that such difficulties are of sufficient 
national importance to justify: Government assistance. The recent establish
ment of the Tata Industrial Bank is a matter of sincere satisfaction. But 
there is need for more i!lstitutions of the same class. And it is because we 
had not sufficient material before us to enable us to formulate a definite 
scheme for industrial banks, that we have recommended that an expert 
committee should be appointed at the earliest possible date-

" .' • . to consider what additional banking facilities are necessal'Y for the initial 
and for the 'current finance of industries; what form of Government assistance and control will 

--be required to ensure their extension on sound lines as widely as po~sible throughout the 
country; and whether they should be of provincial or of imperial scope, or whether both these 
forms might not be combined in a group of institutions working together." 
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As the adequate extensioD. of industrial banks will be a matter of time, 
we have 1'ecommended a scheme to meet the need experienced by midd~e-class 
industrialists fo1' current finance. I do not quite like the scheme, as it 
inyolves too much of spoon-feeding. But as it is pro£'llssedly a temporary 
arrangement, I raise no objection to it. I oruy hope that its acceptance will 
not in any way delay the adoption of a scheme of regulaa' industrial banks, 
and that it will be unnecessary to continue this tempOllavy sc>heme very long. 

1£ industr~l development is to take place on anything like the large scale 
which our Report contemplates, nothing is more important than that regular 
banking facilities should be multiplied manifold, and that as early as may be 
practicable. To clear the ground for this it is' necessary to remove some 
misconceptions. Since the failures ef certain Indian banks in 1913 and 1914, an 
opinion has gmwn up in certain circles that Indians lack the c~pacity to manage. 
joint-stock banks. When tho~e flltilures occurred certain£oreign pa.p~tshf;lld,these 
swadeshi banks up to ridicule. That there were mistakes both of policy and of 
management in the case of some of these bal).ks is indisputable. But these mistakes 
should not be exaggel'ated, and they should not be, made the basis of an in
discriminating condemnation of Indian capacity for joint-stoak banking and for 
extolling the capacity of Europeans for such'-business. A certain' number 'of 
fail UTes has been a co=on feature in the history of jOint-stock banking, in 
England and America as weU. Englishmen regard the Bank of England, and 
with pardonable pride, as the greatest financial ilj.stitution in the world; and yet 
even that institution-the safest bank in the whole of the U nited Kingdom~has 
had its share"of vicissitudes. "From 1819 to 1870, the Ba1l!k of England came to 
the verge of bankruptcy' every ten years", (History, of the Book of 
Bngland by Dr. Andreade"s, page 404), while the list of banks that failed in 

_ England is of enormous length. To mention only a few, during the years 1791 
to 1818 about a thousand banks suspended' operations in England. In the 
financial depression of 1839" 29 banks went out of existence, ~ut of which 17 
had never paid any dividend. In the year 1862 tru;, Limited Liability Law was 
passed, and within the space of threeyp,ars 30Q.. cO!!l,panies' were fur·med with a 
nominal capital of 504 million P0UJ;lds. of whiQh 270 failed shortly afterwards. 
This was followed by a financial 'crisis in which a l'arge number of banks failed, 
and the greatest of them, o.verend Gurney, with liabjlj,tie,s, of <1;118,727,917 
closed its doors on the moming of what is known in the history of banking in 
England, as the Black Friday. other banks, failed IJJso. The estimated 
liabil:ity of the va1'ious failures amounted to 50 millions a,;nd tbe losses were 
also. very great. In 1890 the great firm of Baring Brothers, which had helped 
the Bank of England out of its difficulties in 1839, failed. Have these numerous 
failures led to any general condenmation of Englishmen as being unfit to manage 
joint-stock banks?· Why then should the failures of a few banl{s sta~ted by 
Indians lead to any such general inference being drawn against them? 

1;.et us now turn to the hi.story of banking i;il b;t4jlJ,. The :f;irst joill-t-sto,ck 
bank wa,s started in, 1770 by Messrs. Ale~an4\lr alld. Co. U was called the 
Hindustan B.ank. It issued n,Qtes. '.!;'hese notes, thQugh, n().t recognised by the 
Government, obtained a lo,cal circulation which OJ,CaslQl!ally re/Wl;ted 40 or 50 
lakhs. They were received. for lllJiPY years at all t4e public offiQes i1;l CaJcutta, 
scarcely excepting the treasury itself. This bank failed. ~ 1832. In 1806 was 
established the Bank of Bel).gal, but it received its charte~' of incorporation in 
1809. The East India Comllany contributed one-fifth of,the capital and appoil).t
ed three of the Directors., Since 1809, and mo.re J;larticuiarly from 18),3, 
when the Act was pa~sed wb,~l;J;J:eJ;l:lo;ved. cert~in ~estl:iQt.W.n.s from Europeans 
settling in India, banking received a stimulus and several banksweve established, 
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Between 1829 and 1833 most of these agency houses failed. In 1838 a joint-stock 
bank named the Union Bank was started. It was intended to afford in the money 
market that facility which the Bank of Bengal owing to its charter could not 
afford. The bank failed 'in January 1848, although long before that it 
was known to be "in a hopelessly insolvent state." "'[.he dividends 
it declared and of which it made so great a parade were taken not from the 
capital, for that- had gone long before, but from the deposits that people were 
still confiding enough to make." "The bank had indiscriminately invested in 
indigo and the Directors freely helped themselves to the bank money." One 
English firm were debtors to the bank of 24 lakhs of rupees, one-fourth of' the 
whole capital of the bank, and another firm had taken cash credits to the amount 
of 16 lakhs of rupees. There were scandals connected with the failure of the 
first Bimares Bank in 1849. The Bank of Bengal itself violated its charter 
in the crisis of 1829-32. The first Bank of Bombay was established in 1840, the 
Bank of Madras in 1843. These banks were established under conditions 
similar to those of the Bank of Bengal, with the East India Company as a share
holder of one-fifth of the capital. In 1868 the Bank of Bombay failed. A 
Commission was appointed to enquire into the causes of the failure. The Report 
of the Commission, which was published in 1869, ascribed the failure to the 
following causes :-

"(a) The Charter Act' which removed many restrictions contained in the former Act 
and permitted the Bank to transact business of an nnsafe character '; 

" (b) 'The abuse of the powers: given by the Act 'by weak and unprincipled 
secreta.ries '; 

"(c) The negligence and incapacity of the Directors; 

"(tI) The very exceptional nature of the times." 

Sir C. Jackson (President of the Commission) summed up his views on this 
poiJ~t in the dictum that:- ' 

" The great lesson the failure taught was that banks should not lend money on promissory 
notes in a single name or on joint promissory notes,when.all the parties were borrowers and 
not any of them sureties forothers."- (An ,iccount of the P,-eaidenc!/ Banks, page 31.) 

I draw attention to this with special reference to the statement contained 
in paragraph 284 of our Report that" we have received evidence in favour of 
a relaxation of the restrictions of the Presidency Banks Act, which prevent loans 
from being for longer tlian six months, and require the security of two names." 

Another bank of the same name jVith similar rights, but this time without 
the contribution of the Govel'nment- was started in the same year in ,Bombay. 
It worked well till 1874, in which year appeared a famine in Bengal. The 
Government balance at the Bank was one crore, and it ,was intended that 30 
lakhs might be drawn to purchase rice from Burma for the purposes of relief in 
Bengal. The Bank was unable to pay the money. It did not clost its doors 
only because the money was due to the Government. This illcident gave rise to 
the Reserve Treaslll'Y system, which dates from 1876. In this year was also 
passed the Presidency Banks Act which imposed important limitations on the 
Banks. 

Of the seven European banks that existed in India in 1863, all but one 
have failed. That one is the Allahabad Bank. About 1875 five new banks 
were established. Of these only one, viz., th~ Alliance Bank of Simla, Limited, 
the Punjab Banking Co. having been amalgamated with it, survives. 
Amon,,"st those that failed was the Himalaya Bank, Limited, which stopped 
payment in 1891. Besides these joint-stock banks, the big banking firm of 
Sir George Arbuthnot ailea in 1907, The Banl, of :Surma Wa~ Ilstablished in 

a7e 
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1904. It failed in 1911. When it failed it had a working capital of a crore 
and 19 lakhs.' It was found that one-third of the working capital had 'been 
advanced to a firm in which the Directors were interested. Last of all came the 
failure of the Bank of Upper India. Indians were not responsible for the 
management of any of these banks. They were all managed by Europeans. 

The history of the Indian' banks for which Indians were responsible is 
neither so long nor so eventful. It goes back only to the year 1881, in which 
year the Oudh Co:dtmercial Bank was founded. It was followed by some other 
small banks. The Punjab National Bank was established in 1894. Both these 
hanks have carried on their business without interruption. The People's Bank 
of India was founded in 1901. When it closed its doors in 1913, it had nearly 
a hundred hranches i~ various places, mostly· in Upper India. The other ill
fated institution, the Amritsar Bank, was started in 1904. It failed in 1913. 
With the year 1905-the year of the partition of Bengal-began an era of new 
swadeshi indigenous activities in India and from 1906 there began to be estab
lished banks large a)1d small all over the cOlUltry. These totalled 476 in 1910. 
The most important of these were the Bank of India and the Indian Specie 
Bank, started in 1906, the Bengal National Bank and the Indian Bank of 
Madras in 1907, the Bombay Merchant Bank and the Credit Bank of India in 
1909, the Kathiawal' and Ahmedabad Banking Corporation in 1910, and the 
Central Bank of India in 1911. Of the eleven important-banks started since 
1901, six collapsed during 1913-14. But taking large hanks and small, in all 
about two dozen Indian banks failed. Though the failure of even one bailk 
is a matter for regret, two dozens out of 476 cannot be said to be a very large 
number. 

, I 

There is no doubt that in some of the banks that failed there was a fraudulent 
manipulation of accounts, and that in others large sums of money were advanced 
to enterprises ill which some of the directors were interested. There were also 
mistakes of policy, as for instance, in the financing of long-term business with 
short-term deposits, and the sinking of far too great a proportion of these funds 
in a single industry. But that the failures were due more to these causes than 
to dishonesty/and fraua is attested by the fact that the number of criminal 
prosecutions in connection with these failures has been conspicuously small. 

Regarding the failures in the Punjab, Pandit Balak Ram Pandya, Auditor 
of Accounts, Lahore, said in his written evidence submitted to us :- \ 

"Indeed, when we compare the recent bank and industrial failures in tbe Punjab with 
similar incidents in other countries, we are astonished at the comparatively small proportion of 
cases in which the failures ·in our case were due to dishonesty or selfishness. The price we 
have paid for our inexperience is undoubtedly heavy, but it is by no means heavier than what 
other countrics have paid before us. If we have only learnt the lesson which the disasters of 
the last four years so impr4l!lsively teach, there is surely no room for despondency." 

In p1ll'suance of a recommendation contained in the preliminary note on 
the scope of enquiry by the Indian Industrial Commission, a Committee was 
appointed by the Punjab Provincial Industries Committee to examine and 
report upon the causes of the recent failures in financial and industrial 
enterprises in the Punjab. Their report throws much valuable light upon the 
subject. The Committee said:- • 

" All the evidence produced before us insi~ted on the want of business knowledge and 
experience in company promoters, managers, and staff as a primary cause of failure. There 
were few coml'etent managers, whether of banks or of ind'Jstrial concerns, Consequentlyegre
gious bln."ders >7lll'e mad~, and some of the so-called dishonesty seems to us very like igll()rance; 
JllU~ of It 11""" duo to anxiety to cloak losses," " 
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After describing the defects and mistakes of the banks, the commIttee 
said:-

" Lest, however, it should Le imagined that the state of ,wade.hi banking and industry was 
altogether rotten, we must hasten to point out two relieving features: (a) in the first place the 
survival of the.Punjab National Bank showed that a purely Indian directorate and staff 
were capable of steering' a bank through circumsta.nces as trying as ever any financial institution 
had to face; (0) and again the fact that several banks, as the following statement shows, have 
paid in full, and others are likely to pay, is evidence that l,y no means.all of the banks were 
inherently unsound." 

(I omit the statement because I urrderstand that much more has been paid 
up since June 1917, when the Committee made th~ir report.) 

The Committee summed up the result of their investigation as follows :

"Thus, speaking generally, our feeling is that the collapse can he referred to two funda
mental causes :-

(i) The inexperience and the defects of the machinery, inevitable to the starting of 
every new venture; 

(iil 'l'he lack of palliation 01' remedial' action sHch as Government itself, 01' quasi
Government ~gencies," i.e., a State-supPOlied Provincial Bank, might supply." 

~ndians need Government Support and Education in Banking. 

This brief review would, I hope, make it clear that there is little ground for 
any general disparagement of Indians in till! matter of joint-stock banking. It 
shows that if Indians receive (a) the same sympathy and support from the Govern
ment which Europeans have received through the Presidency Banks, and (b) if 
they also receive the necessary measure of education in modern banking, Indians 
will give as good an account of themselves in this branch of important national acti
vity as any other people have given. As regards the first, I would strongly re
commend that the question of a Central State Bank, having branches in every 
Province, should be taken up at an early date. The Presidency Banks have 
rendered inestimable service to Europeans in carrying on trade and commerce 
with India. They cannot under th\l.il' existing charter help industries. 'fhere 
has also been a complaint that even in matters of such loans as they can ad
vance, and do advance to Europeans, these banks do not easily accommodate 
Indians. This complaint found strong expression at Lahore. The Official 
Committee of Lahore to which reference has been made before, said in their 
report :-

"During the crisis there was no co-operation between the Indian banks themselves, or 
between them and the English banks, or between. them and the old-fashioned Indian bank;. 
We attach peculiar significance to the statements made by witnesses as to the position of the 
Bank of Bengal. While the fact that the Punjab National Bank has been received on the 
clearing list--only, however, after surviving the crisis-shows that at present good relations (10. 
exist' and that there is future possibility of better, yet the absence of a provincial bank 
probably meant the downfall of sound banks which might have Leen saved. The Bank of 
Bengal is too big, not local in its sympathy, ignorant of provincial conditions, and not suscep· 
tible to the influence of the Provincial Government. The Lahore Branch was willing to hclp 
and made recommendations to Calcutta, but these were rejectcd with curtness, and not even 
on the deposit of Government paper would the Bank of Bengal consent to advance money to 
the Punjab National Bank." 

When the Government withdrew the rjght of issuing' notes' from the 
Presidency Banks in 1860, they agreed to help them by allowing the use of 
public balances. In a Finance Department memorandum of 20th December 
1860 to the Bank of Bengal ( quoted by Mr. Brunyate at page 81 of his" Account 
of the Presidency Banks") the extent to "'hich the Government admitted the 

37 ... 
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obligation to compensate the Banks for the withdrawal of the right of issue 
was indicated as below :-

"The Bank (of Bengal) cannot be admitted to have any claim a8 of rigkt to compensa
tion, but they are certainly in a position deserving of mucb consideration and one in wbich they 
may equitably look for all reasonable support on the part of Government." 

Government,agreed to compensate them by giving them their cash balances 
without interest, to the extent of 70 lakhs to the Bank of Bengal and 
50 lakhs to the Banks of Bombay and Madras. In practice the Banks. 
have been allowed ·to enjoy the use of much larger balances during the decades 
that have since passed. But as Mr. Brunyate points out in his book at 
page 99:- -

"Long befOl'e 1876 the Secretary of State had come to-the conclusion that the Banks had 
been sufficiently compensated for the loss of their note issue." 

It is high time therefore that the Government should cease to place public 
balances with the Presidency Banks and that these balances should be kept in a 
State Bank, the benefits of which would be available to a larger public. 

The proposal for a single" Bank of India" to take the place filled by the 
three Presidency Banks was before the Government between 1860 and 1876. 
But no decision was arrived at on the subject. The question was taken up by 

_ the Royal Commission on Indian 1!'inance and Currency. They expressed no 
final opinion upon it, but recommended that it should be taken up at an early 
date. They said in paragraph ·222 of their RepOl't :-

"We regard the question, whatever decision may ultimately be al'l'ived at upon it, as one 
of great importance to IndiaJ which deserves the careful and eal'ly consideration of the Secr6-
tary of State and the Government of India. We .think, therefore, that they would do well to 
hold an inquiry into it without delay, and to appoint for this purpose a small expert body, 
l'epre.sentative both of official and non-official experience, with directions to study the whole 
question in India in consultation with the persons and bodies primarily interested, such as the 
Presidency Banks, and either to pronounce definitely against the desirability of the establish
ment of a State or Central Bank in India at the present time or to submit to the authorities a 
concrete scheme for the establishment of such a bank, fully worked out in all its details and 
capable of immediate application." 

This recommendation was made in 1914. The consideration of it was 'post
poned because of the war. I can only expl'ess the earnest hope that it wiU be 
taken up as early as may be practicable. The interest of the country demands 
the early creation of an institution which will at once be the central reservoir to 
which all public balances should belong and the central fountain which will feed 
all fruitful national activities throughout the country. 

Not the least important advantage of the establishment of a State bank will 
be that adequatefacilities will be provided for training Indians in banking work. 
The need for such training is obvious. In paragraph 282 of the Report my 
cplleagues say:-

"But there is in I ndia at present a lack of trained bank employes, owing to the absence 
in the past of facilities for commercial education and of any regular system of training Indians 
in banking work, while the -country folk do twt yet realise the advantages to themselves of 
organised banking. For these reasons, the extension otbanking in the mofussil has been slow. 
Where, as in the case of the Punjab, too rapid progress was made, it was attended with grave 
risk. and followed by disaster. There was mismanagement at the headquarters of the banks, 
Rnd many of the branches did little but receive deposits." 

The opinion of the Lahore Committee, which I have quoted above, also 
emphasised the need of promot';ng a knowledge of banking business. Here 
again I would draw attention to the marvellous development of banking' in 
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Japan. At the tIme of the Restoration ill 1868 "ignorance concernIng the 
methods of foreign finance, or of banking, or of joint-stock companies was 
universal, although Japan was not entirely without some financial machinery.' 
"National Finance and economy were both in a perilous condition." "The 
Japanese had not been accustom!3d either to the combination of capital 01' thc 
formation of corporations. They had undertaken every enterprise individually, 
and the financial businesses> which then existed were not in a prosperous 
condition." "As early as 1870, Mr. Hirobumi Ito (afterwards Prince Ito), of 
the Finance Depru·tment, memorialized the Government that the proper 
management of finance and economy was the foundation upon which the State 
affairs must be conducted, and that unless sound institutions were established 
for this purpose no good administrative results could be attained." At his 
suggestion he was sent in the same year to America to study financial institutions 
and their working. And as the result of his observations he submitt~d to the 
Government the following three propositions :-

"First,the standard of currency should be gold; secondly, bonds should be issued for the 
conversion of tbe notes; thirdly, companies should be established for the purpose of issuing 
paper money." 

After much discussion of these and certain alternative proposals, regulations 
were drafted in 1871 and promulgated with the sanction of the sovereign for 
organising National Banks. The first NationalBank was established at Tokyo 
in 1873, and began business in less than ten months. It is not necessary for 
me to trace the history of banking in Japan further than to say that there are 
now five kinds of banks in Japan, viewed in relation to the line of business 
respectively followed, viz., (a) Home trade, (b: Foreign commerce, (0) Industry, 
(d) Agriculture and (e) Colonisation; and that in 1913 the totalnumberofthese 
banks >was 2,152, of which 2,100 represented ordinary and savings banks at the 
end of the first half-year, and 52 the number of special banks at the' end of 
the year. The paid-up capital of these banks amounted in 1913 to 436,188,271 
yen, the reserve fund to 139,109,917 yen, the total deposits to 10,811,884,300 
yen. 

In "l!'ifty Years of New Japan" (by Count Okuma, Volume I, page 532) 
Baron Shibusawa, the' President of the First National Bank, concludes his 
chapter on the development of banking in Japan as follow's:-

"Before concluding this essay..the writer cannot refrain from expressing his profound 
satisfaction at the fact that the small spring of banking bnsiness, which ha~ been so insigni
ficant at the time of the itestomtion, has, by a gradual process of accretion, become a broad, 
navigable river, as it is now, and his conviction that this is the result of having followed the 
example of European and American nations, to which the Japanese are much indebted. 
Again the Japanese are vmy grateful for the valuable services of Mr. Alexander Allan 
Shand, now a Director of the Paris Bank,. London, who came to Japan at the invitation of the 
Issue Department in 1872, acted as Adviser in banking to that Department, wrote valuable 
books on banking, instructed young Japanese in that line and thus paved the way for the 
development of banking business in the conntry." 

India was far ahead of Japan in 1872. She stands far behind Japan to
day. No doubt banking in India to-day is far in advance of what it was in 
Japan in 1872. But if it is to develope as it should, I would recommend that the 
Government of India should do even now what the Government of Japan did 
long ago, viz., take definite steps to impart the best instruction to young 
Indians in banking through the best teachers it can appoint. Ev:en if a State 
Bank should bl) slow in coming, the Presidency Banks and other banks which 
receive help from Government, should be asked to take in a few IndiaI1~
preferably graduates of a College of Commerce -·as apprentices for higher 
training in banking. 
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Provincial Departments of Industries., 

I agree with my colleagues in recommending the creation or development 
of pl'Ovincial Departments of Industries, subject to the resel'vations noted 
below:-

(1) Report, ·parag1'apk 306 (c).-I think that the control of technical and 
industrial education should not be placed under this department but either under 
the Department of Education or under a committee jointly appointed by the 
Departments of Education and Industries. In my opinion this arrangement 
will secure that both the theoretical and practical sides of technical and 
industrial education will receive sufficient attention. 

The proposed multifarious other duties of the Director of Industries will 
leave him little time to direct the work of education. It is contemillated (para
graph 331 of the Report) that the Deputy Director should inspect institutions 
for technical education. It will not make for efficiency if the Director is made 
responsible for duties which he will evidently not be able to perform. 

2. Report, paragraph 307.-1 think that agriculturl!>l engineering should be 
under the control of the Director of Agriculture. Agricultural engineering 
will not be cov.fined to "putting in power plant for agricultural' work." It 
will include questions relating to drainage and irrigation also. These questions 
are of far greater importance than the mechanical putting in of power plant, 
which can be carried out by the engineering staff with no less efficiency if the 
staff be under the control of tlie Director of AgricultUl'e than if it be under that 
of the Director of Industries. 

3. Report, pctragraph 312.-1 do not think that the Director of Industries 
should be the Secretary to GOV€l:nment fpr commercial and industl'ial su bjecbs. 
If he is, the object of referring his proposals to the scrutiny of the Member in 
cliarge of the department, will, I fear, be largely defeated in practice. Consider
ing that the Director will deal with' large interests, it is desirable that that 
scrutiny should be real. 

" . 
4. Report, pal'ctg1'ctpk 313.-'1'he- salaries which have been proposed for the 

Director and the Deputy Director have evidently been proposed from the point 
of view that these officers will be Europeans. In my opinion the salaries 
should be fixed from the point of vww that they will be Indians, and it should 
be provided that if a European is imported from abroad, an extra allowance 'of 
25 per cent. above the salary shall be given him. I would suggest that the 
salary of the'Director should be Rs. 1,000 rising to Rs. 2,000. \ 

4. Report, pamgl'aph 314.'-The salary of the Deputy Director should 
l'ange from Rs. 500 to Rs. 1,000. 

5. Report, pamgmpk 317.-The salary of Circle Officers should range 
between Rs~ 200 and Rs. 500. 

6. The strength of the staff should be determined after the Director and 
. Board of Industries have been appointed and have submitted_ a definite 

programme of work. 

• 
Imperial Department of Industries. 

, 
Report, pctragmph 321.-1 agree with my colleagues in recommending that 

Industry should have separate representation in the Executive Council of the 
Government of India. 
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Paragraph B22.-~ut I venture to doubt the necessity or desirability of the 
proposed Indian Industries Board. My colleagues have described the duties for 
the performance of which the Board is, in their opinion, needed. They say:

(1) " The Imperial lJepal'tment of InriAl8t1"ies would cont1'ol the administra
tion of the various Acts with which it is cancerned."--The Member for Industry, 
with his Secl'etariat, will certainly not require a Board to help him to do this, 

(2) "And (it) would be responsible far the general direction of the 
accepted industrial policy of the country, including technical and industrial 
education."-Even without any reference to the expected devolution of power to 
Provincial Governments, the Member for Industry will not require the assist
ance of a member of the Board to perform this duty either. The Member for 
Education performs a similar duty in regard to education, In paragraph 352 
of the Report my colleagues state what they expect to he done under this head. 
They say:-

"Under heads 9 and 10 (Enc.oUl'agement .of industries, advice t.o L.ocal Governments, and 
industrial and technical educati.on), the .only expenditUl'e incurred by the imperial department 
would be in respect .of the staff .of visiting experts, wh.o W.ould w.ork directly under the 
appr.opriate member .of the Industries B.oard: The all.otment .of w.ork am.ong these should be 
effected hy .one .of them, wh.o migbt be styled Seni.or Visit.or. The inspect.ors W.ould be mainly 
c.oncerned with industrial schQQls; the inspectiQn .on behalf .of the imperial department .of 
the higher institutiQns W.ould be largely perfQrmed by members .of the Industries B.oard and 
.other high technical .officers." 

I think the proposal to appoint these" imperial visiting experts" entirely 
lacks justification. They will be like the fifth wheel of a coach. But however 
that may be,all that members of the Industries Board are expected to· do in 
this direction is to inspect" the higher institutions." These institutions will be 
under provincial Governments. They are not likely to suffer for want of such 
" superior" inspection, and the Member for Industry may be expected 
occasionally to honour them by a visit when he is out on tour. 

, (3)" The remaining duties of the department wauld consist of the 
initiation- and running of any impej'ial pioneer and research fact01'ies that may 
be needed." -In paragraph 356 my colleagues say:-

"As instances .of experimental factQries wbich CQuid be mQre apprQpriately started by 
imperial agency may be cited (a) glass wQrks, .on accQunt .of the range, .of experts needed, 
(b) WQQd distillatiQn, which WQuid yield results .of very geneml applicatiQn, and shQuld be 
applied tQ a numher .of different species .of trees. It WQuid he fQr the Industries BQard tQ 
decide .on the best site fQr the factOl'y in each case, and tQ determine the exact .object .of the 
experiment which shQuld be pliwed in charge .of a suitable specialist." 

I do not see any reason· why both these suggested factories should not be 
started as provincial undertakings in any province where conditions may be 
considered to be suitable for them. But assuming that they may be started as 
imperial factories, surely the Member for Industry, acting on expert opinion 
and advice, may be trusted to sanction such an experiment without the assist
ance of the proposed Board. 

(4) "The management of full-scale Gov.ernment factories."-Presumably 
each such factory will have its manager or superintendent. When many such 
have been started, the need for appointing a' general superintendent of such 
factories may be considered. But a highly-paid office!' like a member of the 
proposed Board should not be required in connection wit~ this work. 

(5) "The framing of schemes for assisting private enterprise of a class for 
which an imperial agency wmlld be required."-The Member for Industry 
should be trusted to do this, when it becomes necessary to do it. It should be 
left generally to the provincial Governments to assist private enterprise 
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wherever it may be held to be desirable. The policy should, in my opinion, be 
to avoid creating a class of enterprise for which an imperial agency would be 
required. 

(6) "The supply of stm'es."-For this it very large-perhaps unduly large 
-staff consisting of a Controller General, four Deputy Controllers, seven 
Assistant Controllers,six Inspectors, 20 Assistant Inspectors, and' a Supervisor 
of Stores Contracts is proposed. It does not seem that any room is left for work 
for any member of the Industries Board here. 

(7) "The collection and dissemination of commercial and industl'ial 
information."-For this also th~l'e is a separate highly-paid Director, and it is 
proposed to give him two highly-paid Deputies for Calcutta and Bombay, 

(8) "And the dil'ection of such scientific and technical sel'vitJes and depm't
ments as come undm' its contl·ol."-Every imperial service and department 
which may be constituted will have its appropriate head. With such head it 
should require little direction from outside. Such direction and general control 
as may be desirable can be exercised by the Member for Industry. 

For all these reasons I think the creation of an imperial er.cecutive- Board 
of Industries is not necessary. In my opinion an advis01'Y Board sh~uld be 
constituted here also, as it will be in the provinces. It may consist of members 

, largely elected by the Legislative Council and partly nominated by the Govern
ment. This will mean a saving of over 2 lakhs a year in salaries alone. But 
not the least important advantage of dropping the proposed Board would be that 
the Member for Industry would not be left without the charge of any specific 
branch of work, as he would be under the proposal of my colleagues (paragraph 
323). The difficulty that my colleagues hare felt in recommending where to 
locate the Board of Industries (paragraph 328) strengthens the doubt about its 
necessity. They say :-" We feel compelled to recommend that the head
quarters of the Board should be with the Government of India." They" fully 
realise from the unsatisfactory experience of the past, the imperative necessity 
of keeping the activities of the Board in close touch with the industJCial life of 
the country." But they trunk" that this need will be largely met by the fact 
that the -cffillers controlling the various departments under it would be working 
'in large ind)lstrial centres, while the members themselves would also have had 
,considerable industrial experience and would tour regularly." They have also 
found it " difficult to select an industrial centre as the headquarters of the Board, 
without introducing a bias that might react unfavourably on other centres." 
My colleagues have, therefore, reconciled themselves to the idea that the Indian 
,Industries Board should be moving up to Simla and down to Delhi every 
year with the Government of India. But this does not seem to me to be a 
business-like arrangement. 

Direction of Ohemical Research. 

I am doubtful as to whether the general direction of chemical research 
should be left to the Imperial Department of Industries. (Report, paragraph 
324.) In my opinion it should be vested in the Faculty of Chemistry of the 
Chemistry Department of the Imperial Polytechnic Institute, whicll I have 
recommended. It seems to me anomalous and unscientific to entrust the 
direction of scientific research to an executive Government machinery like the 
proposed Imperial Department of Industri~s. I fear that the "distinguished 
chemist," who may be attached to the department, will develope in him more 
and more of an executive head and lose more and more of the scholar. At 
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present a chemist who has completed an investigation is himself responsible for 
it and· free to publish it. In the scheme proposed this freedom will be· taken 
away from him. The judgment of the Chief Chemist will decide whether the 
result of any particular research work mayor may not be published. 

This is the age of specialisation. In order to achieve the highest distinction 
as a scientist, a man must specialise in some particular branch of science. It 
will be difficult, if not impossible, to find a chemist, who will be equally strong 
in mor~ than one branch of chemistry. Generally speaking, the Chief Chemist 
will not therefore be competent to pass final judgment upon research i'elating 
to any branch other than his own. Dr. :ijose must be tho judge of Dr. Bose. 
rt would be impossible for a man like him to work, 'I' hen all official, however 
eminent a scientist he may be in his own particular subject, will have the 
power to reject or accept his work . 

. In the note submitted to us by Mr. FIJran Singh, of the Dehra Dun Forest 
Research Institute, he has put forward a strong argumeut against research 
under the control of an administrative_ officer. The considerations urged by 
him merit attention. TIe says :- . 

"(1) Scientific and industrial research when carried on by Government departments' 
. does not become as popular as it would be if it· were associated with the UniversiFes. . 

"(2) The work of the University professor;' unlike that of the Government official, is 
open to public criticism and valnation not only at the hands of laymen but before the other 
Lniversities of the world. This accounts for the high standarrl of University work, a standard 
which it is the pri~e of the professor to maintain, not only for the sake of his own good name, 
bnt for the reputation of the University to which he belongs. A Government official, on the 
other hand, has to keep a limited circle satisfied with his work, and his reputation when once 
made in that circle, runs little risk of being marred, as he is safe under the protection of his 
official seat. • 

"(3) Up to tills time in no country which encourages scientific research has it been 
I possible for anyone to aspire to the dignity of a professor of a University withont having 

first risen through the ranks of student and assistant. On the other hand, in this country we 
see young men fresh fl'om Universities appointed direct to responsible positions of research and 
educational work, and the stimulus for ever-increasing effort is in most cases la~king. 

"(4) Research work by the agency of a Govel'llmentdepartment as such does not carry 
sufficient weight with the scientific bodies of the world. 

"(5) 'l'he research officer should be in the nature of a democratic public man rather than 
a Government official, who is bound to become by the very nature of his environment some· 
what of an autocrat. 

"(6) Many public research institntes that have recently spl'Ung np in this couptry indio 
cate a desire on the part of the people to be rid of official control in order to cal'ry on research 
as independently as is at preaent done in the U niyersities of other countries. Though the 
desire is thus indicated, yet all work in this direction is waste of energy if there exists no clearly 
rlefined and harmonious co·operation between Govel'llment and these private institutes. Such 
institutes are bound to starve finally through the lack of the University atmo"phere, and the 
authority and resources, as distinct from control, of the Government at their back. The 
Universities of Tokyo and Kyoto have both the Government and, through the Government, 
the peoplS at their back. 

"(7) Education when given in colleges run by a Government department such as those 
of Agriculture and Forests, as distinguished from colleges affiliated to Universities, does not 
tend to efficiency. The teacher therein is neither properly responsible to the students and the 
public nOr to the Government. This is because the Government has no means of judging 
the ability of the professor as such. The fact that no Government selection till now has 
pl1lved a failure in research or in imparting scientific education is due to Government haring 
unwittingly lent to them an authority and position which cauaes men of average attainments 
to appear as geniuses. 

"(8) And lastly, it is a fact that no country in the JVorld has followerl the procedure 
adopted. in this country for organising scientific and industrial research. 'rhis point is well 
i11lls~rated in a recent number of "Nature" by Mr. Hugh Robert Mill, in reviewing" a note 

38. 
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on an enquiry by the Govm:nment of India into the relations between f01'~sis and atl~o.pheric 
and soil moisture." He says :-' To our mind tbe metbod adoptea could produce no hetter 
result tban it appears to bave done. In a scientific problem such as was set fortb, tbe only 
funetion of the State seems to us to be to decide tbat such an enquiry sha1l be carried out 
at tbe public exp~nse and that every facility for obtaining data sball be given by all the 
departments and all the Government concerns, local and centraL It should then be handed 
over to a competent man of science, set free from all other duties and supplied with 
necessary assistants. His report, when complete, will be authoritative and epoch-making, if 
not final, and incidentally his om. reputation wonld be made .01' marred by his handling 
of the facts. The total expense would proQJlbly be no greater and the labour of many public 
servants would not be diverted from the work for which they were trained.' 

"This comment emphasises exactly the 'point I am attempting to bring. to your notice, 
Tiz., tbat scientific research must be independent and in tbe hands of the best possible men." 

I would therefore recommend that the control of research should be left 
not to the Imperial Department of Industries but to the Imperial Polytechnic 
Institute, if it is established, 01' to a SCieI!ce Council elected by scientists work
ing in the various Universities, Colleges and other scientific institutions in the 
country. The Departments of Industries, both provincial and imperial, should 
communicate their suggestion!! for research to the Institute or Oouncil, and 
encourage the application of the l'esults of researches made to industries, so far 
as they can. \ 

The Organisa.tion of Scientific and Technical Services. The Indian 
Chemical Service. The Imperial Industrial Service. 

In proceeding to discuss the important proposals of my colleagues in rela
tiop. to the subjects noted above, I think it necessary to recall that the Com
mjssion was appointed" to examine and report upon the possibilities of further 
industrial development in India and to submit its recommendations with special 
reference to the following questions :-

(a) wbether new openings for the profitable employment of Indian capital in commerce 
and.industry can be indicated; 

(~) whether, and, if so, in what manner, Government can usefully give direct encourage
ment to industrial development-

(i) by reridering technical advice more freely available; 

(i,) by the demonstration of the practical posSibility on a commercial scale 
of.particulal' industries; 

(ii,) by affording, directly or indirectly, financial assistance to indnstrial 
ente!priseB; 01' 

(ivf by any other me'ans wbich are not incompatible with tbe existing 
fiscal policy of the Government of India." . 

In concluding the resolution appointing us, the Government of India 
expressed the hope that the Commission would" find it possible to place their 
report in the hands of the Government of India within 12 months from the 
date of its assembling in India." This as well as the terms of our i'eference 
would show that we are expected to make recommendations as to openings for 
the profitable employment of Indian capital in commerce and industry, whieh 
could be carried out at an early date. 

Chapter III of our Report which gives a summary of the industrial dencien
cies of India, shows how various and how great are the openings in which Indian 
capital can be employed. We say there :-

"The list of industries which, tbough tkeir products are essential alike.in peace and war, 
lne la.oking in this conntry, is lengtbyand ominous.' Until they are brought into existence on 
I'll ade'tuate scale, Indian eal'italists will! in times. of peace, be deprived of a nnm bel' of pro~t, 

, 



293 . 
abie entelprises; whilst in the event of a war which renders sea transport impossible, indla;s 
alI-imFortant industries will he exposed to the risk of stoppage, her consumers to great hard
ship, and her armed forces to the greatest possible danger." 

But as my colleagues say at page 4 of our Report-
" . although much information of technical and industrial value will be found 

in _the evideuce of some of the expert witnesses • we have concentrated our 
attention on the machinery which we propose should be set up to effect industrial development 
generally rather than on the particular iudustries to be improved. This mac4inery will, we 
believe, do what is needed for all industries and it would be lIseless £01' us to attempt to frame 
detailed recommendations for which technical enqlliries by exp~rts are required." 

With due deference to my colleagues, I think that we have concentrated 
too much attention on the machinery which has been proposed aml yet, I fear 
that, excepting the provincial and imperial Departments of Industries, the 
machinery proposed will not promote industrial development as rapidly as the 
circumstances of the.situation require. The scientific and technical services 
which they recommend will, on their own showing', take some time to organise, 
the industrial researches which they wish to promote, will take some time to 
bear fruit. In my opinion the i=ediate requirements of ,the country in the 
matter of -industrial development, require the adoption of measures which will 
bear fruit more speedily. 

There are two classes of industrial enterp11ses which can be taken up in 
this country. The first class, and this is by far the larger class, consists of 
those which can be started by the importation of machinery and experts as' first 
·managers. In this class of work we have to imitate and not to initiate. As 
soon as the provincial Departments of Industries, with their Advisory Boards. 
have been constituted in the provinces, they should decide, with sllch expert 
advice as may be necessary, what industries of thiR class -can be started within 
the province, and should invite and enCOlU'age Indian capitalists by information 
and technical assistance to organise them. It was the adOl}tion of such a course 
that enabled Germany and Japan to achieve rapic;l industrial clevelopment. Sir 
Frederick Nicholson lU'ged the adoption of this course on us in the following 
passage in his note :-

" On the whole, then, I consider that the best. way both for st.arting selected industries ill 
India and for training the future managers is, after the fashion of Germany and Japan and 
other countries, for the promoters, whether Government or private, to draw liberally on Great 
Britain, etc" for ,-eal-experts as first managers of any projected industries; then to select 
young men, preferably men already trained in technological institutions, and to ·put them 
through close disciplined, industrial and business training under these experts till they are 
fltted either to start on their own account or as reliable business managers to capitalists!'
(MiIlUtes of Evidence, Vol. III, pages 396-397,) 

J!,fr. Oharles Tower also says :-
" tn the manufacture ~f steel ware and of machinery, Germany is usually credited, not

without justice, with being rather an imitator than an initiator. HOI' great success in this 
line has been achieved by the rapidity with which Germany had adopted the improvements 
invented elsewhere." (Ge"lJlall!l of To-day, Home U!livOl'sitr Library, page 173) 

This is also the course which was adopted by America. Up to 1860 
America had made little progress in developing the manufacture of steel. ~n 

1862 Park Brothers and Company imported the biggest crucible steel plant of 
all up to that time, and imported also several hundred English workmen to 
ensure success. Since then the progress of the steel industry there has been 
phenomenal. In 1860 the output of pig iron in the States was only 0'8 million 
tons, and of steel nil; by 1900 America was producing 13'7 millions of tons of 
pig iron and 10'1 of steel, and in 1913 while the production of pig iron 
amounted to 10'3 million tons in the TJ nited Kingdom, it amounted to 31 
million tons in the United States. Last but not least, we have an eloquent 

a8 a 
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illustration in India itself of the soundness of this policy in the success of the 
Tata Iron and Steel Works. The works were organised with the advice, and 
have been ca1'l'ied on under the supervision of the best experts imported from 
abroad, and they have been a conspicuous success. This, therefore, is the Jlight 
policy which should be followed in regard to the many other industries t.he need 
for which has been pointed out in OUl' chapter on the industrial deficiencies of 
India. Raw materials and labour abound, capital exists and only wants organis
ing, t.he home market is extensive, the' machinery and the expert can be imported, 
the profits to the Government and: the people will be considerable; all that is 
needed is that the Government should whole-heartedly lead and assist Indian 
capital in organising the industries. 

But to carry out industrial development in this wise it is essential, as MI'. 
lL P. Gibbs, the General Manager of the Tata Hydro-Electric Supply Company, 
so well put it in his written evidence before us, that-

" • • • • no man should be imported into India unless he is a "ecognised expert in hi, 
particular line. He too should be engaged on short-time contract anil made,to understand he 
is being engaged and paid to teach our local men just as much as to intl'oduce and carryon 
his WOl'k. The young man from abroad who is educated but inexperienced should not be 

'-bl'Ought to India and allowed to get his practice here." . 

The industries which will be so started will be the best practical schools for 
training our science graduates as recruits for the proposed imperial services. 

Provision for Scientific Research. 

The second class of industries consists of those for which some re
search work is needed. I fully agree with my colleagues about the need 
and value of such research. I recognise that, to borrow the language 
of the Committee of the Privy Council, "effective research, particularly in 
its industrial' applications, calls increasingly for the support and impetus that 
come from the systematised delving of a corps of sappers working intelligently, 
but under orders." I 11m therefore not opposed to the idea of creating an 
Indian Chemical Service. and an Imperial Industrial Service at the right time 
and under the right conditions.' But I regret I do not agree with my colleagues 
as to the time when, and the conditions under· which, these ser'vices should 
be organised. In my opinion our first duty is to create the material for these 
services In this country. One important means of doing this is the starting 
of industries,. as I have urged above, under imported exp.el'ts and placing our 
select young men, already traincd in technological institutions, under them. 
~'he other me~sUl'es ·which in my opinion are needed are-

(i) that sttlPS should be i=ediately taken for developing' tlle teaching 
of science and technology in our existing Universities and.- other 
collegiate institutions, (a) by .strengthening their staff and equip
ment, and (b) by awarding a sufficiently large number of scholar
ships to encourage the study of science and technology at our 
schools, our colleges and our Universities; 

(U) that an Imperial Polytechnic Institutc, manned by the most distin
guished scientists and engineers,' whose co-operation we can 
seCUI'e, should be established in the countI·y, for imparting the 
highest instruction and training in science and technology; and 

(iii) that the provision of sc;holarships for study in foreign countries 
should be largely increased to enable the most distinguished of 
OUl" graduates to finish their education in the best of foreign 
institutions. 



The view which I humbly urge here IS strongly supported by the re
commendations made in the "Interim Report of the Consultative Com
mittee on Scholarships for Higher Education," of which the Right Hon'ble Mr. 
A. H. Dyke Acland was the Chairman. The Committee was appointeel before 
the war in March HllS. Thereport from which I am going to quote was 
adopted by it in May 1916. In a prefatory note to the Report, Sir Amherst 
Selby-Bigge, writing on Lehalf of the Board of Education, said:-

"The Board have no need to use complimentary phrases to convey their estimation of 
the gTeat value of their work, but on this occasion they may perhaps permit themselves to 
express tneir appreciation of the broad spirit in which the l'eport is conceived, of its forcible 
exposition of principles, and of the lucid and vigorous style in which it is written." 

The recommendations are of such' great weight and have such a direct bearing 
on the question I am dealing with, that I make no apology for ~eproducing them 
here :-

" On the side of scienN and technology in relation to the industries and commerce 
of the nation, the greatest needs of the nation are ranged by us in Ol'der of pr'actical priority as 
follows, though their satisfaction should Iproceed as far as possible contemporaneously and 
concurrently. 

" (129) The first lleed is the wider recog'nition, especially by employers, of the benefits 
that can bs obtained by the 'employment in industry, agriculture, and commerce, of men 
trained in science.--in all grades, but specially for directive and advisOl'y posts. A great im 
provement is already seen; but public opinion needs fmther enlightenment. 

"(130) Secondly, the most useful thing that can be done without any inol'ease in the 
means at present at our disposal is to encourage research in existing institutions after gl'adu-
ation. There wete probably before the ,mr more men and women fitted to be trained in 
r'esearch than were secured for this public service, Tbe prolongation of scholarships in suitable 
cases, which we recommend} is one means that is ayailable ; other means fall wi!hin the province 
of the Committee of the Privy Council. ' 

• 
"(131) Given a limited amount of money available annually, tbe next need wonld be to 

assist existing institutions for training in science and technology) to enable them to improve 
their,equipment, increase their staff, attract more higbly qualified teachers, and introduce new' 
subjects of study; and to establish new places of higher technical and scientific instruction 
where needed. To bring existing institutions fully up to national Reeds a great capital Slim 

and income would be required. But any sum, well expended, would be useful. However, in 
view of the needs of the nation and the empire, it seems probable that the larger sum will be 
fortbcoming, at whatever sacrifices in the immediate future. 

!' (132) Improved and extended higher secondary education is needed. Side by.side with 
this, with the strengthening 'of Universities a)ld technical schools, and with an increasing 
demand for scientific WOl'kers, an increase in the supply of scholar'ships from secondary 
schools and Univer~ities will be required. '1'his shonld move forward Jjari pa88uwith other 
improvements." (Pag'es 6Uand 70). • 

This view also receives support from the conclusions at which the Committee 
of the Privy Council for Scientific and Industrial Research arrived. In their 
Report for the year 1915-16 (pages 40 and 41), they summarised "tho~e conclu
sions as follows :-

"If we were asked to state these conditions (that appear to us nece""ry for the success of 
our work) in the tlbortest possible terms we should reply: l<'irst, a largely increased supply of 
competent researchers; secondly, a hearty spirit of co-operation among all concerned, men of 
science, men of business, working menJ professional and scientitic societies, Univen~ities and 
technical colleges, Local Authorities and Government Departments. And neither condition 
will be effective without the other. 

"Before tbe war tbe output of the Universities w"" altogether insufficient to meet even a 
moderate expansion in the demand for research. '1'he annnal number of stndents graduating 
with First and Second Class Honours in science and technology (including mathematics) in 
the Universities of England and Wales before the war was only about 530, aliI? oj'these but " 



smaZc, propoTC'tOu will haL't nee,ired any 8e1'iou,s trailrz'ng in reaeaJ'ch, We hav.e frequentiy 
found on inquiTy that the .number of workers of any scicntiflG standing on a given subject of 
industrial importance is very limited. 

"The responsibility for dealing with the grave situation which we anticipate, rests with 
the education departments of United Kingdom. We shall be able to do something to encourage 
a longer period of training by the offer of reseal'Ch studentshi ps and the like; but that will not 
suffice. It is useless to offer scholarships if competent c&ndidates are not forthcoming, and. 
they cannot be fortbcomingin sufficient numbers until a larger number of well educated 
students enter the Universities. 'l'hat is the problem which the education depaltments ha,'e 
to solve, and on the solution of which the success of the present movement in am opinion 
largely depends." 

Recruitment of the Scientific Services. 

For the recruitment of the scientific services, the Indian Chemical Sel'vice, 
and others, my colleagues recommend that-

" . to the utmost extent possible the junior appointments should be m&de 
from science graduates of the Indian Universities, and that the senior and e';perienced meu
who will be required to initiate and direct research work should he obtained on special terms 
fl'OID England) when 8ueh are not availahle here," 

Tile qualifying clause which I have emphasised, must be ~pprecil.\ted at 
its practical value. My colleagues recognise that a "relatively small field of 
selection at present exists in India." They say :-

" As development of science teaching at the Universities proceeds, and ""'pportunities for 
technical training in India increase, we believe that the necessity for importing specialists will 
greatly diminish, and that ultimately the services wiII be mainly filled with officers trained in 
this country /' 

But they say further on that" it will be some years before it will be possible 
to obtain the full necessary staff in India." 

They therefore rely for such recruitment mainly on England. But they 
recognise that-

" • there will· be similar post-war demands made at home and in the dominiuus 
for scientific, especially chemical, expert~, which will render it difficult to obtain suitable 
recruits from Engl~nd. It is probable, consequently, that salaries higher than the pre-war 
mtes will be demanded by suitably qualified experts." . 

ButI think that qualified English experts will not be available, at. any rate 
in any number for some years even for higher salaries than those of the pre-war 
period. The Committee of the Privy Council said in their Report for 
1915-16 :-

"It is in our view celtain that th~ number' of trained research workers who will he 
";vailable at the end of the war will not ,uffice for the demand that we hope will then exist. 
We are apt to forget in this country that with industry as with war, a brilliant group of field 
officers, and evee a well-organised general staff, need armies of well-trained men in order to 
produce satisfactory results." 

In view of these facts, it will be wise of us not to rely upon our being able 
to indent on 'England for the "senior and experienced men who wiil be re
quired to initiate and direct research work in India." Besides, though they 
advocated that "senior and experienced men" should be obtained frOID 
England, what my colleagues have actually proposed is very di~rent from it. 
They have propose<l that "recruits for these services--especially chemical 
services-should be obtained at as early an age as possible, preferably not ex· 
ceeding 25 years." 'fhey leave no room for doubt as to what they mean. They 
say:-

"'''Ie should thus secure the University graduate, who had done ODe 01' pm·haps two~years) 
post-graduate work, whether scientific or practicai, but would· not yet be confirmed in specia']i,a· 
tiOl!. . . We &6"I111e that the re'luioilc degree of ,plCialisa~on will be •• cured by adoptillg a 
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system whereby study leave will be granted at some suitable time after three years' sen' ice 
",hen a scientific officer should have developed. distinct bent." 

In their recommendations regal'ding the recruitment of the Imperial 
Industrial Service also, they say that" the age of recruitment should not usually 
exceed 25 years," and that they think it desirable, "if the young engineers 
whom we propose to recruit are to develope into valuable men, thaI; the~' 

should be encouraged after about three years' service to take study leave." 
It. is obvious then that UDder the scheme proposed by my colleagues 
the men to be recruited from England will not be "senior and experienced 
men" but raw graduates from Universities who will be expected to specialise 
after joining the service in India. Specialisation almost always involves delay. 
If therefore we must take in only raw graduates and remunerate them during the 
~'ears they are qualifying themselves for effective research work, I think it is 
very desirable that we should take in Indian graduates whose training will he 
less costly, and who will serve the country throughout life, whereas in the case 
of an English graduate"there will always be the apprehension that he may leave 
us for <higher emoluments elsewhere,- and the certainty that he will leave the 
country after the period necessary to quaIHy for a pension, taking away with 
him the knowledge and experience which hehad gained in its service. Having 
regard to all the considerations which have been urged above, I think the idea 
of recruiting this service from England should he abandoned, and that it s]:lOuld 
be decided that it shall he recruited entirely from among graduates of the 
Indian Universities and of the Imperial Polytechnic Institute, which I have 
recommended. 

My" recommendation has the further merit of heing entirely in consonanoe 
with the recommendations made by the Royal Commission on the Public 
Services in India regarding the recruitment of scientific and technical serviceR. 
Indians ha.ve a' very sore feeling about the imperial Indian services. The 
importation of experts from England for these services has not only unnecessarily 
increased the cost of these senices to India but has had the vel'y great disadvan
tage of preventing Indians from being traine~ for higher work in these services. 
We can never forget that so distinguished an Indian as Dr. P. C. Roy did not 
find admission into the Indian Educational Service. We know that though 
the Geological Survey of India has been in existence for 64 years, up to 1913 
only three Indians had been appointed to the superior servic~ in it. In this 
connection I put the following question to Dr. H. H. Hayden, Director of the 
Geological Survey of India :-

" Has the department kept it as an .object befo),e it that it should train Indians to qualify 
themselves £01' employment in the higher grades of the department 1" 

And his answer was:-
"We have b~en for many years training men in the subordinate ranks of the department, 

bnt they do not n~ces~arily qualify 'for appointments in the bigher grade. It is always "pen 
to them to apply for an appointment in that grade " 

My Hon'ble colleague Mr. Low then asked Dr. Hayden:-

" You have these research scholars. h it not one of the objects of research scholarships, 
that the scholars, i£ possible, shonld qualify themselves for recruitment to the department ?" 

And the answer was :-
"That is one of the objects of the efforts we have made in educating them in geology 

in the Presidency.College and the Calcutta University. I think geological education was 
initiated in Calcutta by the Geological Survey. We have had more Indians in the subordinate 
b"lInch of the service."" • 

The Indian witnesses Before the Roy31 Commission quoted the opinion of 
Dr; .oldham, the first head of the Geological Department, concerning the fitnes~ 
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of Indians for this department, which showed that he had "the most mishaken 
confidence that with even fair opportunities of acquiring. such knowledge (that 
of the physical sciences) many Indians would be found quite competent to 
take their place side by side with European assistants either on this surveyor 
in many other ways," and yet the evidenee before the Royal Commission showed , 
that competent Indians had foimd the door of admission barred against them 
and th;t, up to 1913, only three Indians had been appointed to the superior 
service. 

My colleagues say that the ultimate object should be to man the services 
they propose with officers trained in this country. Similar language was used 
in the past in relation to other imperial departments.. For instance, it appears 
that in the Agricultural Department the intention of the Government of India 
from the very commencement was that it should be staffed largely by Indians. 

"We adhere firmly," wl'Ote the Government or India to the Secretary of State in 1910, 
"(0 our frequently declared policy that the s~rvice (the Agricultural service) should be manned 
ultimately by Indian. and that the object to be kept steadily in view is to reduce to a minimum 
the number of experts appointed from England and to train up indigenous talent "" as to 
enable tbe country to depend on its own resources fol' the recruitm~nt of its agricultural staff 
in higher branches.)' 

But in spite of this clear declaration, the Imperial Service has become 
the monopoly of Europeans, while Indians have been confined to the Provincial 
Service. The evidence of Dr. Harold Mann and of the representative members 
of the Provincial Service before the Royal Commission showed that many highly 
qualified Indians, several of whom possessed European degrees or experience, 
had been unable to find admission into the Imperial Service, which had been 
manned by recruits imported from Europe, who, said Dr. Mann, laboured under 
the serious disadvantage that their experience related to a syst~m of agriculture 
" which in its organization is quite' foreign to most parts of India and will be 
for a long time to come." 

So also with regard to the Imperial :Porest Service. The Inspector General 
of Forests stated in his evidence before the Royal Commission that-

" . when the Forest Depa110ment was instituted, and for a long time afterwards 
both the Government· of tndia and the Secretary of State expressed: the opinion that it: was a 
special deyartment in which the service of Indians should be utilised as largely as possible." 

. . 
Yet from 1891 to 1906 no steps were taken to provide for direct recruit. 

ment to the Provincial Service, and it was laid down in 1912 that candidates for 
the Imperial Forest Service "must have obtained a degree with lionours in 
some branch of natural science in a University of England, Wales or Ir~land, 
or the B.Sc. degree in pure science in one of the Universities of Scotland." 
At the time the Rgyal Commission took evidence, the total number of officers in 
the superior service in the Agricultural, Civil Veterinary, Forest, Geological 
Survey, Locomotive and Carriage and Wagon Departments was 407. Of these 
only six officers were statutory natives of India I . ' 

The Royal Commission recognised the iniustice that had been done to' 
Indians in their practical exclusion from the scientifiG and technical services. 
They expressed the opinion that th~re ",ere no political grounds whatsoever for 
recruiting the superior staff of such services in Europe. They stated that if the 
requisite technical 'training 'rere available in India, the necessity for ~ndenting 
on Europe for qualified men would cease to exist, and they therefore recom. 
mended that" a determined and immediate. effort" should be made to bring 
about conditions which would soon make it possible to meet the normal. 
requirements of the sel'~ices without requisitionirtg ~he services ofFen from 
abroad. That effort remams yet to be made; and whIle my colleague~ have 
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proposed the creation of' two more imperial services they have recommended 
that the estabrishment of the Central Chemical Research Institute and of the 
Imperial Engineering College may wait for an indefinite future.' These facts, 
coupled with the experience of the past, make me apprehend that, if these 
two services are created on the lines suggested by my colleagues,. the 
senior appointments in them also will for a long time remain practically 
the . monopoly of Europeans, and that Indians will not only be kept out 
of their emoluments, . but also of the opportunities for acquiring high 
efficiency in the subjects with which the services will be concerned. The 
Royal Co=ission recommended that with a view to bring about the conditions 
which would soon make it possible to meet the normal requirements of the 
services without requisitioning the services of men from outside, existing insti
tutions should be--developed or new ones created and brought up to the level of 
the best European institutions of a similar character. They recognised that 
" this would require an initial expenditure of a considerable sum of money," 
but they urged that " the outlay would be more than repaid, not only by the 
additiQnal facilities which such institutions would give to young men to qualify 
themselves for direct appointment, to the higher branches of the public 
services, but by the contribution they would, make to the industrial progress 
of the country." These recommendations lend strong support to my proposal 
that a first-class Polytechnic Institute should be established in India as one 
of the first· measures needed for the industrial development of the country. 

------At such an institute provision should be mad'll for imparting the . highest 
instruction a~d training in all the important branches of science and technology, 
and also in commerce and administration. This will be the best means of 
creating the army of trained workers which is needed for promoting industrial 
development in this extensive empire. The institution of the pl'Oposed services 
should wait until this has been done. And in the meantime only such 
appointments should be made in the Departments of Industries as it is absolutely 
necessary to fill. 

The Estimate of Cost. 
The proposals which we have made in the Report show tbat the nnmber of 

technically trained men who will be needed to carry on industrial development 
and to promote the trade and commerce of the coulltry, will be a very large one, 
and that it will grow steadily for some time. It is also certain that public ex
penditure will rise in several directions after the war. These considerations 
demand that expenditure should not be raise.d in any department beyond what 
isactually necessary. The salaries which my colleagues have proposed for thl} 
Imperial Industrial and tbe Indian Chemical Services are largely based upon 
a considera"tion of what is likely to attract Englishmen to the senior appoint
ments in the services. I,f, in view of all that I have urged above, the decision 
should be arrived at that these services should be manned by Indians,-inClud
ing in that term those Europeans who are statutory natives -of India, the 
proposed expenditure would be largely reduced. This is no mean consideration 
and should not be ignored. Situated as India is,_ one cannot too often recall 
the wise remarks of Sir William Hunter, made many years ago, that-

" . if we are to give a really efficient administration to India, many services 
mnst be paid for at lower-rates even than at present. For those rates are regulated in tbe 
higber branches of the administration by the cost of officers brought from England. You 
cannot work with imported labour as cheaply as you can with native labour and I regard the 
more ~xtended employment of the natives, not only as an act of justice hut as a financial 
necessity.... . If we are to govern the Indian people efficiently and cheaply, we must 
govern them by means of themselves, and pay for the administration at tlie D1~rket rates for 
native labour." #' 

39 
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Should this view be accepted, the salaries proposed would be reduced by 
:about 80 to 40 per cent. 

I do not attempt to make any detailed alternative proposals regarding the 
'cost of the scheme. If any of my suggestions commend themselves to Govern
ment, the details will easily be worked out. 

Speaking generally, I would say that a substantial part of the expenditure 
that is proposed for salaries should be ~aved, partly by reducing the_number of 
:appointments proposed and partly by fixing the salaries at the standard which 
will be suitable for Indian graduates and scholars. The expenditure proposed 
<on buildings will also,·in my opinion, admit of a very substantial reduction. 
Here again t:pe example of Japan lI.1l'ords us guidance. They spend very much 
less on their educational buildings than is spent in India. A scheme for the 
award of scholarships to encourage the study of science and technology can be 
best prepared by the Education Department. 

As regards grants to Universities, I would recommend that on an average 
·an annual grant of a lakh and a half shonld be made to each University for the 
purposes of providing instruction and teaching in science and techn&ogy, par
ticularly in mecbanical and electrical engineering, applied chemistry, cominerce 
and agriculture. A capital grant of about r5 lakhs each should be made for the 
necessary educational buildings and residential quarters and for equipment. 
A:Il.d lastly, I would recommend that, to start with, a capital expenditure of 30 
lakhs and an annual grant of 6 lakhs a year should be sanctioned for an 
Imperial Polytechnic Institute. 

Conclusion. 

I cannot conclude this note better than by endorsing the following 
generous and wise words -of Sir Frederick Nicholson :-

" I beg to record my strong opinion tbat in the matter of Indian industries we are bound 
to consider Indian interests fiTstly, secondly and tbirdly.-I. mean by 'firstly' that the local 
raw products should be utilised, by 'secondly' that industries should be introduced and by 
<tbirdly' that tbe profits of such industry sbould,,.emain in tbe country.'" . 

If measures for the industrial development of India are taken in this spirit, 
India will become prosperous and strong, and England more prosperous and 
'IItronger. 

.MADAN MOHAN .MALAVIYA. 
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APPENDIX A-I. 

No. 3403. 

GOVERNMJ!:N'I'OF INDIA. 

DEPARTMENT OF COMMERCE AND INDUSTRY. 

(INDUSTRIES.) 

RESOLUTION. 

Simla, the 19th May 1916 . 

• The Government of India,.as announced by Sir William Clark wben speaking on Sir 
Ibrahim Rahimtoola's Resolution in the Legislative Council on 21st }\1:arch 1916 bave decided 
tbat the time bas corne wben tbe question of the expansion and development of Indian mann
factures and industries sbould be taken up in a more comprebensive mauner thau has hitbert<> 
heen attempted. India possesses"two notably successful manufacturing industries in the two 
great textile industries of cotton and jute, and tbere are others wbich have also reached some 
degree of importan~e; but it remains none.tbe less true that she is still in the main a producer 
of raw matenals. rhe Government of Ind,a bave strong hopes, bowever, that it may prove 
possible to .place the industries of this country On a much firmer and more extendcd baSIS than 
at present, and they consider that no means should be left unh'ied which holds cut a reaSCn
able hope of effecting this end. They are aware of tbe eager desire of a large number of the 
peopl~ of India for the industrial development of their cou}ltry, and with this desire the 
Gov~rnment'\:)f India fully associate themselves. . 

The efforts of Government in the past towards this end have 'disclosed the existence of 
numerous ~ifliculties. Indi~n c~pital is ~imid and .unenterprising ; ~killed la.bo!l~ is lacking; 
and there IS a want of practlcallllformatlOll regarchng the commerCIal potentmlltJes of India's 
raw products. All tbese difficulties.l·equire full examination by men of technical experience 
and high business standing. The Government of India have, tberefore, decided to appoint a 
Commission, some of whose members will be acquainted with Indian conditions, some with 
industrial progress in other countries where similar objects have been pursued, and others with 
industrial problems generally and tbeir business side in particular. 'l'he Govemment of India 
are well aware that there are special difficulties in the way of su(}h an enquiry during War 
time, but after full consideration it bas been decided to appoint the Commission at Once in 
order that, when after the close of the war the financial position is once mcre established On a 
normal basis, the Government may be able without further delay to take such action as may 

. seem suitable after considering the Commission's recommendations. 

2. In framing the terms of reference it has been found necessary to exohide two matters 
from the scope of the Commission's labours. In the first place, any consideration of the 
present fiscal policy of the Government of India has heen excluded from its ehquiries. When 
introducing the Financial Stat·ement in the Legislative Council, the Honourable Finance 
Member, it will be remembered, stated, in connection with the question of the cotton duties, 
that the general fiscal relationship which exists hetween tbe various parts of the Empire and 
other COllntries must, in the opinion of His Majesty's Government, be reconsidered after tbe 
war and that ill the meantime they wisb to postpone any action that would tend to rai,e sucH 
que~tions. The same considerations apply with even greater force to any proposals involving 
the imposition of duties for the specific purpose of protecting Indian industries, a policy which 
would very directly affect ·the fiscal rel"tions of India with ·the outside world. In the next 
place,. it is not p~oposed. that the Commission should r~.examine tho~e aspects o~ te,,-hnical and 
indnstrial education whICh have recently been dealt Wlth by Commlttees workmg III England 
and India whose reports are at present under the consideration of the Government of India. 

3. Subject t<> the above qualifications, the .Commission will ~e instr?cted to examine and 
report upon the possibilities of furtber industnal ~evelopm~nt III IndIa and to submit its 
r03ommendations with special reference to the followmg questIOns :-

(al whether new openings fOl' the profitable employment of Indian capital in commerce 
'l!nd industr, can be indica,ted : 

'tiJ 
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(h) whether and, if so, in what manner, Government can usefuIly give direct encourage
ment to industrial development-
(il by rendering technical advice more freely available; 
(ii) by the demoi1f;tratioR of the practic,,1 possibility on the commercial scale of 
I _ particular industries; 

(iii) by affording directly or indirectly financial assistarice to industrial enter-
prises; or . 

(iv) by any other means ,which are not incompatible with the existing fiscal 
policy of tbe Government of India. 

The Government of India trust that the Commission will find it possible to place their 
report in the hands of the Government of India within 12 months from the date of its asscm-' 
bling in India. 

4. The Commission will consist of the following gentlemen :-

PRESIDENT: , 

I. SIR T. H. HOLLAND, K.C.I.E., D.So., F.R.S., 
President of the Institution of Mining Engineers. 

MEMBERS. 

2. MR. ALFRED CHATTERTON, C.I.E., B.Se., F.C.G.I., 
A,M.l.C.E., M.I.M.E., • 

Director of Industries and Commerce in Mysore. 
3. THE HON'BLE Sm FAZULBHOY CURRIMBHOY EBRAHIM, KT., 

" Messf>. Currimbhoy ~brahim and Company. Bombay. 
4. MR. EDWARD HOPKINSON, M.A., D.Se., 

Managing Director, Mather and Platt, Mapchester, and 
Deputy Chairman, Chloride Electric Company. 

5. THE HON'BLE MR. C. E. LOW, CJ.E., I.C.S., -
Secretary to the Goverl1ment of India, Department of 

Commerce and Industry. 
6. THE HON'BLE PANDIT MADAN MOHAN MALAVIYA, B.A., LL.B.,' , 

of Allahabad. 
7. SIR RAJENDRA NATH MUKERJI, K.C.I.E., 

Messrs. Martin and Company, Calcutta. 
8. THE RIGHT HON'BLE SIR HORACE CURZON PLUNKETT, 

P.C., D.C.L., LL.D., F.R.S., K.C.V.O. 
9. THE HON'niE Mn,'F. H. STEWART, C.I.E., " -

President, Bengal Chamber of Commerce. 
10. SIR DORABJI JAMSETJI TATA, KT., J.P., 

Messrs. Tata, Sons and Company, Bombay. 
The Secretary will be appointed later. 

Oruered that a c9PY of this Resolution be forwarded to all Local Governments and: 
Administrations, with the request that the Commission may be gi ven any assistance 'which 
thev may require ~nd that any "applications for information whieh may be made by the' Com
mission may be eomplied with. 

Ordered al,o that a qopy of the Resolution be forwarded to all Departments of the Gov
ernment of India, to the Director-General of Commercial Intelligence, to the President and 
Members of Commission, and that the Resolution be published in the Supplement to t~e 
Gazette 'of India. • 

C. E. LOW, 
Secretary to Me Government of hdia. 

APPENDIX A-2. 

PRELIMINARY NOTE ON 'l'HE SCOPE OF ENQUIRY BY THE INDIAN 
INDUSTRIAL COMMISSrLlN. 

I.-INTuonueTION. 

1. The scattered information already available regarding the resources of India in- raw 
material, the suitability of the peuple for expert labour, and the probahle fi\lan9ial-resonrces of 



the country, is sufficient to sliow that there are room anJ opportuuity for a very substantial 
devel0l'mcnt of manufactnring and other industries. 

. 2. It ,,:i~1 be the b,;,siness of the Commission, after establishing the fundamental proposi
tion by a crItIcal analysIs of the facts, to suggest the most profitable lines of action with the 
object-- • 

of drawing out capital now lying idlc; 
of building up an artisan population; 

• (a) 
(Ii) 
(e) of carrying on the scientific and technical researches required to test the known raW 

materials and to design and improve processes of manufacture; 
(d) o!_distributing the information obtained from researches and from the results of 

experience in ot,her countries; and 

(e) of developing the machinery £or-

(1) financing industrial undertakings, and 
(2) marketing products. 

3. As the result of the examination of Government records, and preliminary discussioil 
with various authorities, the following suggestions have been made regarding problems likely 
to come before the Commission .. These suggestiolls are now being distributed among the 
Local Governments with a view of obtaining further suggestions during the current monsoon 
tour. 

4. -The President will be grateful for any suggestions in addition to, or in modificat.ion 
of, those given below, in order tbat, at the end of the monsoon, it will be possible to sketch 
out a tour programme for the Commission, and to frame a list of questions for the assistance 
of witnesses. 

n.-COLLECTION OF PRELIMINARY INFORMATION. 

5. Tbe Commission will assemble during October next, and, as soon as possible after
wards, will proceed by touring through tbe provinces, to collect evidence tbrough independent 
witnesses, representatives of local Committees and institutions, and by personal .inspection of 
in~ustrial enterprises. , / 

6. In view of the limited time at thc disposal of the Commission, it would be an advan
tage in each of those provinces not already provided with a Director of Industries or an 
Advisory Board, to organise at once a representative Committee assisted, if practicable, by an 
offieer on .pecial duty. Steps to this end have already been taken by some of the Local 
Governments. 

7. These representative Provincial Commit.tees would be responsible for giving precision 
to questions that are nOW being discussed vaguely in general terms, for example, by stating 
them for concrete cases. The Provincial Committees would compile lists of raw material. 
available locally and suitable for tbe establisbment of new industries, and also lists of raw 
materials tbat might be imported as accessory material, or even as the principal raw material ' 
with the same object. From this and other information at their disposal, tbey would form 
lists of industries already tried or new, that appear to be suitable for encouragement according 
to the special circumstances of each province, calling attention to enterprises that bave been 
obviously suc'cessful or offer distinct promise of success. They might profitably make detailed 
and, wben necessary, confidential studies of a few typical examples of recent failures, in order 
that tbe causes which have contributed to such failures may be brought to the notice of tbe 
Commission. They would also advise the Commission as to the names of suitable individual 
or .representative witnesses. 

8. It is suggested that, during the next cold weatber tour, the time at the disposal of the 
Commission in each province might be divided as follows :-

(a) examination of individual witnesses, with, as convenient, 
(0) visits to typical works or industrial centres, followed by 
(e) a general !,onference between the Commission and the. representative Pl'qvinciat 

Committee. 

9. 'l'he Commission will devote from a fortnight to three weeks to each of the larger 
pro"inces, and it will be an advantage to "btain from each Local Government, before the en,d 
of September, a programme !n.dicating the most ~uit~blo ce,;,tres for t:,king evidence and tbe 
most suitable places for VISIts to representatIve !lldustrles. It WIll be necessary to obtain 
about the same time, a list of the indiviuual witnesses nominated, in order that tbey may 
be supplied, about the middle of October, witb a.serie~ of que.tions for the preparation of tbeir 
preliminary written s?tements. It '!'ay be .posolble, III some c!lse.s, howeye;, to no~inate after 
tbi, date additional wItnesses on specml subJect., but the ProvlllClal CommIttees WIll doubtless 
take care that, in giving such a~vice, the programme in each case is not overloaded. 

IH.-DEVELOPMENT OF OFFICIAL AD>IlNISTRATION. 

10. Under this heading arise problems connected with tbe establishment or development 
of Imperial and Provincial Departments which are concerned, in one way or another, with 

• 4h 



industrial enierprise. In Borne pr~vinces, there are all'eady aot vim"K Directors of Industries, 
assisted by technical experts and ill some cases, advised by Boards of Industries, while in otber 
provinces, proposals for a similar organisatioo are under consideration. It is obvious that, to 
effect improvements in the un organised or cottage industries, such as band-loom weavin!1, and 
in any industry ill which local circumstances completely supersede tecbnical considerations, tbe 
estahlishment of provincial departments, is likely to he advantageous; hut for some of tbe 
larger industries, in wbicb purely tecbnical matte,.. are paramount, it may be advisa,ble to 
form Imperial Departments. 

11. It has been suggested that such central organisations might he formed ·for some of 
tbe following ,....;. 

(a) chemistry, including agricultural, metallurgical, tinctorial, and pbarmaceutieal 
chemlstry ; 

(0) the leatber and bide industries; 
(e) glass-making; . , 

(d) sugar and alcohol manufaCtures; 
(e) paper-making; ,.nd 

(f) oil-seed ind ustries. 
12. Opinions mi"gbt be obtained as to whetber any Imperial Depal·tments of this descrip

tion should be constituted, and, if so, for what subjects. The nature of tbeir administration 
should also be considered, that is, whether tbeir' beads should be purely advisory, witb inspect-· 
ing powers, as in tbe Forest Department, 01' should have administrative and executive control 
a. iu the smaller and more specialised Geological Survey Department, 

13. It will be important also to obtain evidence as to the organisation of Provincial 
Industrial'Departments, and the advisability of instituting Provincial Boards of Industries, or 
Advisory Committees, to include non-official members. Evidence as to the constitution and 
functions of tbese Boaril. or Committees should be obtained. 

14. Finally, it will be necessary to obtain opinions rega<ding the relationship of a' 
Provincial Industries Department with an Imperial Department of the kind mentioned in 
paragraph 11. 

15_ Evidence might also be obtained on the following points:-

(a) the suitability. of the present systerr. of collecting and distributing itatistics and 
commercial intelligence, by the Dinctor of Statistics and the Direct01 ... G~neral 
of Commercial Intelligence, ",spectively ; 

(b) the advantage, of establishing 01' assisting special journals £01' the chief industries 
and also general industrial and trade journals; 

(e) any reoognisable advantages which have followed the issue of special mon'ograpbs 
and ot~er Government publications such as those of the ]<~orest and GEl9logical. 
Departments; 

(d) the formation of commcrcial museumsl and of sales agencies' or of commercial 
emporia, ill the principal town, of India and possibly abroad, for the display 
and the snle of the products of unorganised cottage industries; 

(e) the institution of periodical industrial exhibition"; 
(f) the appointment of trade representatives in other provinces, and, for the whole of 

India, in Great Britain) the Colonies and foreign countries; 
(g) the possibility of establishing some system of Government certificates regarding 

the quality of product~, accompanied by the institution of testing laboratories; 
(n) the regulations of trade marks and the working of tbe patent laws; and 
(t) tbe suitability of the present law for the acquisition of land on behalf of industrial 

companies. 

IV.-GOVERNMENT AID TO INDUSTRIES. 

16. Evidence migbt suitably be collected regarding the experience so far obtained of 
finan~ial and technical assistance rendered to indusla'ial enterprises, and opinions might be 
obtained as to the most suitable form in which Government aid can be given to existing 01' 

to new industries. 
17. The following methods have been suggested, and some have been tried, at different 

tim~ja 1-

(a) loans and money grants-in-aid; . 
(b) supply of machinery and plant by Govemment on the bire-purcbase system; 
(e) guaranteed dividends for a limited period, with or witbout subsequent refund to 

Government' of the expenditure incuned in paying dividends at the guaranteed 
:rate; -. 

(a) guaranteed Government purchase of product. for limited periods; 
(e) co-ncessions of laud; -
(f) special railway transport facilities and rates; 



\ 

30li 
til) bounties and suhsidies; 
(k) pioneering indnstries aLld banding them over to private companies; 
(t) loan of service:! of Governmcnt-employeu experts_ 

18 .. Wit~ :egard to any of these for!DS of direct Government assistance, it will be impOl·tant 
to obtarn opmlOns ~s to whether, and to wbat extent, they should be accompanied by Govern
ment control, as for m,tance, by the appointment of Government Directors for the period 
during whicb the direct assistance lasts. The information colle'i,ted by offi'cers placed on 
special duty will assist the Provincial Committees and tlJt Commission in considering the 
extent to which Government aids to new enterprises will compete with those alreadye"isting 
and with establisbed external trades. 

Y.-TEOHNICAL ANn SCIENTIFIC WORI( • 

. 19. (a) Wha~ can be done to improve the labourers' efficiency and .~i!l, genera!ly or .in 
partICular mdustnes? What adv~nt&ges have foUowed from the estabhsoment of Indu.tnal 
scbools? What experience has been gained in training apprentices in factories or workshops? 

(b) What steps are desirable for the improvement of supervisors of' all grades and of 
skilled malJagets? Should assistance be given to these, or to technical experts of private 
firms, or to Government officials, to studv conditions and methods in other couutries? It is 
important to obtain some idea ·as to the be;efits that have heen gained by the deputation of 
officers abroad for special enquiries, or On ordinary study leave. 

(e) What noticeable ben.efits have local industries received from researches conducted 
by Government Departments? 

(11) What e"perience has been gained from demonstration factories? It would be 
Interesting to obtain opinions as to where, and what kind of, factorie. should be instituted in 
each province. 

(eJ Problems have been referred at times to the Scientific and Technical Department of 
the Imperial Institute; it is important to obtain from thosc who have utilised the Institute 
opinions a. to the relative inerits of conducting researches. in India and in England. 

(f) It is understood that the activities of the nelV Advisory Couucil for Research in 
the U nit~d Kingdom may extend to India and Colonies; it will be 'useful to have opinions 
from scientific and technical men as to ways in which this opportunity may be utilised. 

(il) It i. important to ohtain opinions as to the most s1i[tah{e way or developing' 
technological research institutions, such as the Indian Institute of Science. Should these 
be general in their interests or be confined to limited groups of related subjects, and should 
they be imperial in their interests, or be maintli.incd as provincial institutions? 

(h.) Whether the time has come when measures should be adopted to prevent the 
unnecessary overlapping of research activities by Technical Departments, special Technological 
Institutes, and University Colleges? 

.' 
VI.-MISCELLANEOUS QUESTIONS. 

ZOo Evidence might be obtained regarding the following questions :-

(a) Facilities for th~ development of hydro-electric power a~d the positions of 
apparcntly suitable power sites in the various Provinces. 

(b) The effect of railway freight rates on local industries. Are there any practicable 
changes that can be made with apparent advantage, or are tbere any railway 
extensions that are necessary to develope possible new industries, or to 
extend existing industries? What waterways can be improved wi1;h 
advantage? 

(c) Have any local difficulties been noticed in the working of the new mining and 
prospecting rules issued in September 1913? Are there any minerals that are 
essential forindustries of imperial importance that ought to be developed. at 
public expense, for example, minerals of direct importance for the manufactUl'€ 
of munitions of war, or substances which are ordinarily obtained in commerce 
only from one country? 

(d) Can the forest policy b.tmodified so as to permit of reducing the cost of assembling 
raw forest products, .·s for example, .by the concentration of special kinds of 
trees in limited areas, and by improved forest transport facilities?· • 

(el In view of the report of Sir Edward Maclagan'. Committee, it is iinJlortant to 
obtain opinions as to what exteut, "LIlt in connection with what industl·ie., 
co-operative societies cau be encouraged. 

(I) In connection with the points already noticed in paragraph 15, regarding the 
collection and distribution of information under Government agency, could the 
principal Governm?n~ dep~tment. which. use imported ~.ti.cle" ass,st ~ndi~n 
mdustries by publr.hlllg lists of these artleles, or by exhibIting tbe artreles U1. 

commercial museums? 
(pj The possibility of formulating a scheme for fillancing, by existing 01' IICIY bankfnll 

ageMies, the marketing of indigenous proilucts. 
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APPENDIX A-3. 

INSTRUCTIONS TO PERSONS INVITED TO GIVE EVIDENCE BEFORE THE 
COMMISSION. 

IT IS NOT INTENDED THAT INDIVIDUALS OR BODIES INVITED TO GlVE EV1DENCE SHOULD ATTEMPT 

• TO ANSWER ALL THE ~UESTJONS. 

The Commission will naturally aUach importance to t!te practical errperience and special 
knowledpe wltich witne88e8 have acquired of Ike matte,·s rep4}'dinp whick they o.lfer 
opinio-n8. 

, 1. The questions in the accompanying lists have heen framed so as to cover, as faor .s 
practicable, the whole scope of t.he en~uirr to be made by the Indian Industrial Commission., 

2. Each witness will also be examined orally by the Commission. At the oral examin~. 
tion, he will probably be examined on his written evidence in ordet to make clear doubtful 
points,.JLnd otherwise to enable the Commission to estimate its value. 

3. A Chamber of Commerce or similar body invited, as a Chamber or hody, to give 
evidence, may either submit one set of answers to the questions, which it desires to answer, 
and select not more than three representatives to support its views in oral examination; or it 
may. nominate two or three individuals to give each his own views, in writing and afterwards 
orally. These individuals may be selected ,either as representing different interests or':s 
having knowledge and experience of different suhjects, or as representing different views on 
One or more subjects. 

Individuals who are members of Chambers of Commerce or sim'ilar bollies may give 
evidence, at their own request or by invitation, independently of these arrangement.. The 
evidence of these witnesses will he taken as representing their individllal views only. 

4. In answering the printed list of questions, wi'tne8ses need n.ot restrict themselves to' "a 
~erie8 of answers to the questions on which they desire to give evidence. The questions are 
intended merely as a guide to show witnesses the matters on which the Commission desires to 
gather information and opinions. The Commission p1'(fers that witnes8es should suhmit their 
view. i~ a connectea statement for eack subject, and include in each such statement their 
answers to the various questions. 

5. 'Witnesses who desire that any portions of their evidence should be treated as confi
dential· are requested clearly to mark such portions. Oral evidence will also be treated as 
confidential when witnesses so desire. They will he given the opportunity of revising the 
.proofs of their oral evidence. 

QUESTIONS FOR THE ASSISTANCE OF WITNESSES. 

~ I."'""-FINANCIAL AID TO INDUSTRIAt ENTERPRISES. 

1. Please state if you have bad any experience of the raising of capital for industrial 
enterprises? 

If so, what difficulties have YOll found in doing so? 
• What suggestions have you to make for removing these difficnlties ? 

2. What are tbe sources from which capital for industrial enterprises is principally 
drawn? 

2 (a). Can you suggest any new sources from which capital may he drawn? 
3. Do you know of any kinds of industrial enterprises where more concerns have been 

started than can he lWIintained in full-time employment? 
If so, please describe the general conditions. 

4. What i. your .~nowledge or experience of financial aid hy Government to industrial 
llhterprises? 

5. What are yout opinion. o!, the following methods of giving Government aid to exist
ing or new industries :-

(1) 
(2) 
(3) 

(4) 
(5) 

money grants-in-aid; 
bounties and subsidies; 

guaranteed dividends for a limited period, with or without snbsequent refund to 
Government of the ezpenditure incurred;n paying dividends at the guaranteed. 
rate; 

loans, with or without interest; 

supply of machinery and pJant on the hire-pnrchase system; 
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(6) provision of part of share capHal of companies on the same basis as public suh. 
soriptions of capital; 

(7) guaranteed or preferential Government purohase of products for limited periods J 
and -

(8) exemption for a limited period of the profits of new undertakings from income· 
tall; and exemption from any tax on an industry, or on any article used in Btl 
industry; . 

6. In whioh methods of Government assistanoe should there be Government control or 
supervision? 

What shonld be the form of such control or supervision? (11.g., Government .audit or 
appointment of- Government directors with dtfinedpowers for the period during whioh direct 
assistance last •. ) 

7. What is your experience or opinion of Government pioneer factorie, ? 
(NOTE.-By pioneal' factories are meant those .established primal'ily to ascertain whethel' n llew industry is com. 

lIlercially practicQ~le.p 
By demonstration factoriEls (see questions 19 and 20) are meant those established primal'ily for giving dllWoDstra .. 

tiona of~ and instruction inJ improved methods for industries which bl.l.ve beeu proved to be commercio.l1y practicable.] 

8. In what ways and to what extent should Government pioneer industries? 
At what stage should pioneer factorie, be either closed or handed over to private capitali,ts 

or companies? 

. What limits and restrictions, if any, should he imposed on the conversion of successful 
'pioneering experiments into perm"anent Government enterprises? . 

Pion(3er factories. 

9. In your experience what industries aTe hampered by. the conditions under which they Financing agencies. 
'p,re financed as going concerns? 

Please de.crihe the method of financing and its effect on the industry in each case. 
10. ~n what ways is it possihle to give more assistance to- industrial undertakings by 

existing or new banking agencies? 
10 (a). Do you think there is need of a ba"king law? 

[See also question 39.] 
11. Do y~u know of any indushies which have been developed or assisted by the forn:ation Co.op""tiv. 

of co~opel'ative societies? ' societies. 

What were the exact mean-s adopted and what were the results obtained? 
12. In your experieuce what are the industries for which co· operative societies should be 

enconraged. • 
What should be the organisation and special ohjccts of these societies.? 
12 {al. What suggestions have you to make for industrial development by means of 

Trade Guilds,. such as exist in other countries? 
How far should the St. ate encourage the promotion of such Guilds? 

13. What principles should be followed in order to prevent Government aid competing Limit, of Govern. 
with exiiting Or discouraging fresh, private enterprises. ID'lnt D<lsiAtar.Ctt. 

14. Should there be any limitations on Government aid t-o a new enterprise if it competes 
with an established external trade? 

II.-TECHNICAL AID TO INDUSTRIES. 

15. What is your personal knowledge or experience of technical 
vided by Government to industrial enterprise? 

and scientific aid pro- Tech nical aii1 in 
generll.1. 

16. What is your personal knowledge or experience of noticeable benefits received by 
local industrics from )'esearches conducted by Government departments? 

17. On what conditions should the loan of Government experts be made to private firms 
or companies? 

18. Under what restrictions and conditions would you allow pnblication of the results of 
researches made by a Government-paid expert while attached to a priva~e business? 

19. Can you suggest any ind~stry for which Go,:ernment demonstration factories should Demo",tration 
be adopted and on what lines? (tlee note below que.hon 7.) factories. 

20. Should any demonstration factories he instituted in your province? 

21. What has been your experience of the aid afforded by the Scientific and Technical Research abr.ad. 
Department of the Imperial Institute? 

What are its advantages arid disadvantages? 
22. In addition to arrangements made for research in India, is it advantageous to have 

provision for research for special suhjects in the United Kingdom? 
If so, for what special purposes is it a~vantageous to condllct researches in Englalld 

mther than in II\qia 7 . . 
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23. In what ways can the Advisory Council fa]' Research in the United Killgdom give 
assistance to Indi~n industries? 

24. Can you suggest for this country any system, similar to that of the Advisory 
Council for Research in the United Kingdom, for referring research problems to Colleges and 
otber appropriate institutions in India? (See questions 75 and 76.) 

Survey. for 25. Does the existing knowledge of the availa~e resources of the country'-·agl·icultural. 
indu.triol purposes. forest, mineral, etc.~requi]'e to be supplemented by further surveys? 

Commercial 
museum». 

, 
Sales agenclea. 

Exhibitions. 

Trade representa" 
tives. 

Government 
patronage. 

Bl\nking facilities, 

Supply of law 
materi~le. 

La []d ,policy. 

26. How should such a survey be organised? 
W~ should be its precise objects? ~ 
27. How should its results be made most useful to industries? 
27 (a.) What is your experience or opinion of the value of Consulting Engineers appointed 

hy Government to aid ind""trial enterprise by technical advice alld hy the supply of plans 
and estimates? 

(6) Should such Consulting Engineers he allowed to undertake the pm'chase of machinery 
and plant for private firms or individuals? If so, under what conditions? 

[See questions 63 et seq. ] 

III.-AsSISTANCE IN MARKETING PRonuCTS. 

28. What is your experience 01' opinion of commercial museums, e.g., that in Calcutta?-
29. If you think commercial museums should be develolled a.nd increased in number 

what suggestions have you to make regarding their situatioD, arrangement and working. 
30. What is your experience or opinion of sales agencies or commercial emporia for th. 

sale as well as the display, of the products of minor and unol'ganised cottage industries. 
Row .hould they be developed? -
30 (a). Would travelling exhihitions of such industries be of advantage? 
31. What i. your opiniou 01' experience of the value of industrial exhibitions? 
32. Should Government take measures to hold or to encourage such exhibitions? 
If so, what should be the Government policy? ' 
33. What'should be the nature of such exhibitions? 
Sbould they be popular in character, or should they aim merely at bringing sellers and 

buyeli into contact? -
34. Should trade.representatives he appointed to represent the whole of India, in Great 

Britain, the Colonies and foreign countries? 
Wbat should be' the qualifications of tbese trade representatives ? 
How should their duties be defined? 
35. In addition to these trade representatives would it be suitable in some caseslllso to 

have temporary Commissions for s}1ecial enquiries? 
36. Should provinces in India itself have trade representatives in other provinces? 
How .hould such representation he arranged for? 
37. Should the principal Government departments which use imported articles publish 

lists 01: these articlesJ or exhibit them in commercial museums? 
38. With reference to the encouragement of Indian industries, have you any criticisms to 

offer regarding the working of the present rules relating to the purchase of stores by Govern
ment departments? 

Have you any changes to propose in the rules themselves. 
39. In what way is it possible to assist in marketing indigenous products by more 

banking facilities, either through existing agencies (such as the Presidency, Exchange, Joint 
Stock and Co-operative Credit Banks) or through new agencies (such as Industrial aud Hypo
thec Banks)? (See also question 10.) 

IV.-OTHER PORMS 0' GOVERNMENT AID TO INDUSTRIES. 

40. What conditions should control the supply of Governmeut-owned raw materials (e.g., 
forest products) on favourable terms? 

41. Is there any check at present imposed OIll industrial development in your province hy 
the land policy of Government"P 

If "a, what remedies do you suggest? 
(NOTE.-The expression (I land policy U is intended to cover laws and regulations telating to settlemellts~ the 

GOl'ernment assessment, rents, tenant rights. permission to use lAnd for industrial purposes. a.nd 
gecera11y aU ma.tters connected wit.h the ownership and use of land.) 

42. On what principles should Government give cor.cessiolls of l!lnd for the cstabli.bplept 
Qf new, or the development of existing industries? 



43. What critioisms have you to make regarding the working of the present law tor the 
acquisition of land on behalf of i.ndnstrial companies? 

What modifications of the law do you recommend? 

43 (a). In what w,ays and on what terms 'Can Government assist in the provision of sub
terranean or surplus sunace water for industrial purposes. 

V.-TRAINING OF LABOUR AND SUPERVISION. 

44(a}. Do you think that the lack of primary education hinders industrial development? Generol. 

(6) What has been done in any industry of which you ,have had experience to improve 
the labourers' efficiency and skill? r 

45. What steps do you consider Bho'l.ld be adopted to improve the labourers' efficieilCY 
and skill-

(al generally, and 
(6) in any industry of which you have had experience? 

46. What special knowledge or experience have you of 
motories and workshops? 

the training of apprentices in Apprentic •• bip 
system Bnd 
industl'ia.l and other 

establishment of industrial school •• 47. What ad vantages have you observed to follow frum the 
schools? 

48. On what lines shonld the,e two systems of training (i.e., apprenticeship system 
and industrial schools) he developed and co-ordinated ? , 

49. What has heen your experience of day schools for short-time employe~s, or of night 
schools? 

How should these. be developed ? 
50. Should industrial an{1 technical schools and commercial colleges bo uuder the control 

oBhe Department of Education or of a Department of Indnstries? 
Wbt measures should' be adopted in ordel' ~hat these' two departments sbould ~oi'k in 

unison in cOlltrolling industrial schools? , 
51. What measures are necessar~y for the tJ'aining and improvement of snpervisol's 01 Tl'ft.wi.ng of 

all grades and of skilled managers? /' , 8uperyising and 
"'h . b Id h . . ' , d .L· I t technICal .\aff. 52. vy at aSSIstance S OU e given to superVIsors, m~nagel's an _ teO.l(IHCa exper s 

of private firms to study conditions and methods in other countries? (See question 7.7.) 
53. In what circumstances, and under what conditions should industries assisted by 

Government be required to train technical experts? . 
54,. Is there a wan't of uniformity in the standard of examinations for mechanical M •• hallical 

engineers held in the various provinces where engineers in charge of prime~mover8 are engineer8. 
required in certain cases to be certific~ted ? . 

If so, should measures be adopted to make such tests uniform so that the Local G overn
ments and Administrations may reciprocate by recogniEing each otber's certificates? 

55. If the law in your province does not require any qualifications in an engineer in 
charge of .. prime-mover, have you any criticisms or suggestions to make? 

VI.-GENERAL OFFICIAL ADMINISTRATION AND ORGANISATION. 

56. What provincial org~nisation exists in your province for the development of 
industries? 

What criticism have you to make regarding its constitution and functions? 
57. What organisations do you recommend for the futUl'e development of industries iu 

yOUl" province? \ 
Should there be a B6ard of Industries? 
If 50, what should he the functions of such a Board? 
Should it be merely advisory or should it have executjve powers with hudgetted fuuds? 
5~, If you recommend an Advisory Board, how should it be constituted? 
59. If you recommend a Board with powers, what should be its constitution and hO\v 

shonld its powers be defined? 
60. Should there be a Director of Industries? 
What should be his functions? ' 
Sho.jd he he a business man, or a non-e>.pert official, or. a technical specialist? 

What other qualifications shonld he possess? 
61. If you recommend. both the formation of a Boar? of' Industries and the appointm~!It 

of .. Directol'of Indnstnes, what should he the relatIOns hetween the Board of Industnes, 
the Director of Industries and the Provincial Government or Admi.nistration r 

82. What form of machinery do yon propose in order to correlate the separate activities 
of tho various provinces as regards in~ustries P _ 
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ts it practicable to form an Imperial dejlltltment nuder a single head ~ 
If so, what should be the functions of such a department? 

Cotlage iud"tdes. 62(a). Should there be special measures taken or special sections of a Department of 
I ndustries organised for tbe assistance of cottage industries? 

General. 

Imperial depaTt· 
manto 

Fl'ovincial depart
ments. 

_ _ '1'ecbnological insti
tutions. 

Co-ol'dination of 
l'esearch. 

Study of foreigu 
methods. 

-Reference librarics. I 

Oql1eges of 
Commerce. 

Statistic!. 

62(6). Please explain in detail what should Le the Government polioy as regards cottage 
industries and how it should be carried' into effect? In this connection, see especially 
questions 11, 30, 64 and 72. 

I 

62(c). What ~ottage industries do you recommend should be encouraged in this way? 

VI I.-ORGANISATION OF TECHNICAL AND SClEN1'IFIC DEPARTMENTS OF GOVERNMENT._ 

63, Are there in your province any technical and scientifio departmcnt.s which, are 
capaLle of giving assistance to industries? ' . 

If so, what criticisms have you to make regarding their organisation? 
What changes do yo~ recommend? 
64. In order to aid industrial development do you recommend the formation or any new 

Imperial Scientific and Technical Dep .. tments? 
If so, for what subjects or naM.ral group' of subjects? 
65, How sbould such an Imperial department be constituted and recruited 1 
66, What should be the powers of the head of the department? 
If be has executive control of tbe department, what should be his relationship to the 

Imperial Government? ' 
67. What sbould be the relationship of an expert, whose services are loaned by the 

Imperial department t9 a Local Government, with the Local Government and the latter's 
Department of Industries? 

68. For what subjects should Local Governments engage theil' own expert, 01' organise 
their 0'\f technical and scientific departments r -

69. Under what direct control should these experts and departments be placed? 
70. On what terms should these experts be, employed? 
·71. What is the most suitable way of developing technologicalrcsearch institutions, such 

as the Indian Institute of Science? -. 
71 (a). Should there be a Tecbnological Institute lor each proviuce, aud should such Insti. 

tutes be allowed to develop as independent units, or should they be fitted into a general develop. 
ment scheme for the wbole of India, with a central Research Institute ? 

72. As regards investigation and research should eacb)nstitute be general in its activities 
and interests, or should each deal with limited group of related subjects? 

73. Shonld there be any Government control? 
If so, should this. control be imperial or should it be purely pravi nci~1 or loc.l ? 
74, Is it desirable that measures sbould be taken to co·ordinate _and prevcnt unnecessary 

overlapping of the rc~earch activities in Government Technical and Scientific Departments, 
special 'recbnologieal Institutes and Universi.ty Colleges? -, 

If so, what are your suggestions? " 
75, What noticeable results have followed from the institution of tbe Indian _Science 

Congress? 
70. Can you suggest any ways in which the Con.gre!s might become more useful in 

assisting industrial development? (See question 24,) 
77. What encouragement should be given to Government technical and scientific experts 

to study conditions and methods in other countries? (See questiun 52.) 
7H. What difficulties have you experienced in consulting tech~ical and scientific works 

of reference? 
7g. Have you any suggestions to make regarding the establishment of libraries of such 

works? 
SO, Do you think that the establishment Of a College of Commerce is necessary iu your 

province? 
If so, on what liues shonld it be organised? 
81. In what ways do you expect such a college to assist industrial development? 
81(a). In what ways can Municipalities and Local Boards assist in promoting industrial 

and commercial development? ' 

VIII.- C;'OVEltNMENT ORGANISATION POR THE COLLECTION· AND DISTR1BUTION OF COMMERCl.UJ 
IN'[F.LLIGENCE. 

8Z. Have you any criticism~ to offer on the present system of collecting and distributing 
statistics by tho Director of Statistics? 



311 

What changes do you suggest? . 
83. Have you any eritieism to offer On the present system of collectTng and distributing'~om","dal 

. I' II D' mteIltgencc. commerCIa mte igence by the uector-General of Commercial Intelligence? 
What modifications do you suggest? 
84. What advantages have you found in the issue of the" Indian Trade Journal"? Ind.,!ri.l and 

"" ' trad~ JOUl'nals, 
80. Should Government establish or assist industrial or trade journals, eitber for general 

or special industries, which would be of real use to persons actively engaged in industries? 
86. What proposals do you make for the dissemination of information of this kind 

through the various vernaeulars ? 
87. What advantages have you. known to follow the issue of special monographs on other publication,. 

industrial subjects or publications like those of the Fore,t and Geological Departments? 
What measures do vou advise in order to increase the usef~lness of these publications? 
88. Arc there any' other directions in which Government could' collect and publish 

infOl'mation of a kind likely to assist industries an'd trades? ' 

IX.-OTA'IlR FOR"S OF GOVERNMENT ACTION AND ORGAN[SATION. 

89. Are theTc any products for which a system of Government certificates 
should be established? 

]<'0, what products should such certificatesC be compulsory, and for what 
voluntalY? 

_.90. What should be the organisation for tes.tillg each class of products and 
certIficates? 

of quality CerW1ca~es of 
quality. 

products _ 

granting 

91. Are there any claoses of materials for manufacture or of manufactUl'ed articles for the PdrelVtenti~n of 
'd It t' f h' h It' h Id b' d ' a • .,.tlOn. a \ 11 era IOn 0 W lC pena les s on e Impose . . 

92. For each such class of goods what organisation do you sugge,t for purposes of 
inspeCtion and prosecution of o'£fend€1's? 

93, -Have yon any other suggestions to make in regard to the prevention of misdescription Misdescription. 
of goods generally? 

94. What is your' opinion on the present state of Indian law relating to marks and Tt radd• marks and 
d . t' f . d th t' 1ft d .. a , names. es~rlp oWns 0 Pl'0PrIebliY an 0 e1' al' lC es a ra e. ' 
. 95. Have you any criticisms or suggestions to make regarding the existing law and Patent laws, 
regulations relating to patents? 

96. Is it desirable and practicable in the -interests of trade, to introduce a system of Regi.tration of 
• registration or disclosure of partnerships? partnel'ships. 

97. To what extent does the lack of transport facilities by road, raq or water hinder Road" railway. 
industrial development in your province? j . and waterwaYi/o 

Hav" you any specific recommendations to make? 
98. Have you any criticisms to offer regarding railway freights, the classification of 

go~ds, the apportionment of risk, and the regulation of rates? 
What are your proposals_? 
99. Are there any railway extensions necessary in your province to develope new or to 

extend existing industries? 
100. Similarly, are there any waterways which should be constructed, extended or 

improved? 
101. .Are you aware whether the external trade or internal industries. of the conntlY are Shipping freights, 

handicapped by any difficulties or disadvantages as regards shipping frcights? . '" 

Can yon suggest any remedies? 
102. What. has been done in your province towards ascerloaining the possibilities of Hydro·elect.ic 

develbping hydro.electric power? power ,urveys, 

'Should further investigation be made in this matter ? 
102 (a). Have yon any criticisms to make regarding the effect of the Electricity Allt on 

- in,iustrial enterprise? 
103. What difficulti"", bve been experienced in the working of the Mining a'fd Mining and 

Prospecting Rilles (1913) ? Prospecting Rul", 
1 0·]..' A re there any minerals that arc c<sential for industries of Imperial importance that, 

ou,,,ht to be developed at public expense? (E.g., minerals of direct importance for 'the 
ma~ufactnre of munitions of war, or minerals ordinarily obtained in eommerce from "ne 
cOtmtrv only.) 

105, From the point of view of industrial enterprise, have yon any criticisms to make Forest Der"tm,,,'. 
regarding the policy and working of the Forest Deparl;mcnt ? 

What sU~g'estions do -;ron make ? 
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106. What measures are practicable to r.educe the cost of assembling raw fOl'est products? 
107. '1'0 what extent is it practicable to concentrate special kinds of trees in limited areas? 
10$. What noticenble deficiencies in forest transport are known to you? 
What suggestions do you make for their removal? 

Jail competition. 109. Have you any complairts to make regarding competition by jail industries? 

X.-GENERAL. 

llO. What suggestions have you to maJrefor the development o~ any indnstry in which 
" yon have been actively concetned ilr ~nterested ? '., ' 

111. Does your experience suggest to you any new indusfry for which India seems 
peculiarly suited on 'account of its resources in raw materials, labour an~ market? . 

112. What supplies of raw mat"'ials are known'to you of which tbe use in industry or 
trade is retard~d by preventible causes?' ' , , " 

W\:lat are these causes, and how sbould they be removed?' 
112 (a). Have you any suggestiolls to make regarding the utilization of waste from raw 

materials? 
, 112 (h). Have you any suggestions to make regarding Govemlllent aid in the improve-

ment of raw material, such as, cotton, silk, sugarcane, etc.? . . . .. , 

112 (e). What industries in the country are dependent on the importation of raw 
materials and pllrtly manufaotured articles from abroad? _ ' " ' 

113. Do you know of any supplies of raw materials for which thera is a good case for 
investigation 'with a view to their development? . . 

APPENDIX-A-4. 
, 

ITINERARY OF THE PRESIDENT'S MONSOON TOU'S 191&. 
1916-
Jnne 30th 

July 2nd to 13th 

" 14th to 16th • , ' 

" 
17th to 19th 

" 20th and 21st 

" 22ndto 24th 

25th and 26th 
" 

. ' 

" 
28th to August 4th 

August 5th and 6th 

7th and sth 
" 
" 

9th to 15th 

" 17th to 24th 

" 25th to September 31'd 

September 4th . to 8th 

" 
9th 

" 
10th 

" 
11th to 15th 

" 
16th to 17th 

" 
18th to 20th 

Departed Simla. 

Halted Calcutta. 

" 

" 

" 

" 

" 

" 
" 

" 

" 
" 

" 
" 
" 

" 
" 

" 
" 

Ranchi. 

Sakchi. 

Calcutta. 

,Kulti with a visit to Asanso\. 

Calcutta. 

Madras with visits t9 Nellikl'Ppam and ClIddalore. 
1 ,I "; ,cr ,., . 

Coimbatore. 

Ootacamnnd. " 

Bangalore with a visit to Oorgaum. 
, '. ' ,! ,'" 

Bombay. 

Nagpur. 

Jubbnlpol'e with a visit to Katni. 

Maihar. 

Allahabad. 

Naini Tal. 

Dehra Dun. 

Cawt!pOre. 

"" ~lst • Retuflled Simill. 
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_ ITINERARY FOR THE YEAR 1916.-17 {FIRST TOUR OF COMMISSION). 
1916-

October 27th . • Assembled at Delhi 

" 
27th to November 

lst. 

November 2n(1 

" 
3rd 

" 
4th and 5th 

" 
6th to 12th 

~ 

" 
13th 

l' 
14th 

" 
15th 

" 
16th to 20th 

" 
21st to 26th 

" 
27th to December 

13th. , 

December 14th to 20th 

" 
21st to 23rd 

" 
24th to January 

6th; 1917. 
1917-

_ January 6th ,. 

" 
7th and ath 

• 
" 

9th to 19th 

• 
" 

21st to 31st 

February 1st to Srd 
" , 

4th to 8th 

9th to 14th • 

17th to 20th • 

Halted Delhi. 

• " Dehra -Dun . 

" 
Bareilly. 

" Lucknow 

'" 
Cawnpore 

" 
Agra~ 

" Firozabad. 

" 
::aenares. 

" 
Bankipore. 

" 
M uzaffarpur with 

a visit to Pusa. 

" 
Calcutta. 

" 
N agpur with a visit 

to Katru: 

, 
" Jubbulpore. 

" Calcutta. 

II Kulti 

" Sakchi. 

" Calcutta 

" Mauras 

" Calicut 

" Coimbatore 

" Bangalore. 

" Delhi. 

Subsequently wellt into fecess, 

/ 

Mr. Low was absent October 
27th-November ,16th, 

, 
Pandit MalaviYll was absent 

November 5th-7th. 

Pandit Malaviya was absent 
November 12th-17th. 

'Sir D. Tata was absent Nov
ember lOth-30th. 

Sir F. Currimbhoy was absent 
November 13th-26th. 

Sir F. Currimbhoy was absent 
December 17th-24th. 

Pandit Malaviya was absent 
December 17th-24.th. 

Sir F. Stewart was absent 
December 14th-23rd. 

Sir D. Tata was absent 
, December 17th-24th. 

Sir F. Stew..,·t was absent 
January pth-8th. 

Sir D. . Tata was absent 
January 19th-:-l!8th . 

Sir T. Holland was absent 
January 29th-F e b r ua ry 
14th. 

Dr. Hopkinson was absent 
February Ist--3rd. 

Pandit Malaviva was absent 
February 4th,--14th. 
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ITINER.ARY I~OR THE YlMR 1917-18 (SECOND TOUR OF COMMISSION). 

1917--

November 7th Assembled at Bombay.' 

" 

" 
7th to December Halted Bombay 

4th. 
Sir T., Holland was absent 

Decemher 2nd--24tb. 

December 6th to 15th 

" 

" 

" 

" 
,-

1918-

16th and 17th 

HHh and 19th 

20th to 22nd 

24.th to January. 
ard, 1918. 

" Labore. 

" Lyallpur with 'a 
visit to Gojra. 

" Rasul 

tJ Amritsar with a 
visit to Dhariwal. 

" Calcutta 

"',", -

Mr. Chatterton was absent 
November 28tb:...December 
24th. 

Pan'dit Malaviya was absent 
November 7th-December 
lOth. 

Sir R. M ookerjee was absent 
December 1st-9th. 

Pandit Malaviya was absent 
December 18th-22nd. 

Sir '1'. Holland, sii F. Cur
rimbhoy and Sir D. Tata 
were aMent January 3rd. 

January 4th to 8th . Halted G~uhati . Sir T. Holland, Sir F. Currim
bhoy, and Pandit Mala
viya. did .oat take part in 
Assam or Burma, toUJ;s. 

" 
" 
" 

" 

.r 

9th and 10th 

12th to 18th 

21st " 26th 

28th and 29th 

" Shillong. 

" Calcutta. 

" Rangoon. 

" Namtll with a visit 
, to the Bawdwin 

Mine. 

Sir D. Tata dia' not take. part
in Assam tour. 

Sir D. Tata was absent Jann
ary 28th-29th. 

" 31st tOFebruary 1st " Mandalay. _' 

February 

" --" "-
" 

" 
" 

2nd 

Srd 

4th .' 
5th 

6th 

7th'and 8th 

" 

,J N yaungu. ~J 

" Sipgu .. 

" Yenangyaung. 

" Allanmyo. 

" Prome. 

" Rangq.on. 

February 12th to April 6th • IIalted Calcutta 

April 8th . Arrived Simla. 

. After February 14th the Com
mission went into recess. The 
M~mbers met March 18th.,...' 
29th to' consider the draft 
report, with the 'exception of 
Sir 1'. Holland who Was unable 
to be present. Mr. Chatterton 
was absent March 24th-29th 
and Pandit Mala'viya March 
18th-21st, 
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1tST OF INSPECTIONS (1916-17 TOUIt). 

lhte of inspection. 

Oclober 1916-

26th 

28th 

November 1916-

2nd 

• 

3rd 

4th 

7t1)-' 

8th 0) 

9th 

lOth 

11th 

12th 

13th 

14th 

15th' 

16tlr 

22ml 

2_3rt.! 

24th 

25th 

29th 

-'. 

30th 

JJeeemoer 1916-

2u(1 

4-th --

Name of place visited or i1l8pected. 

Delhi Biscuit Factory. 

The Art Industries of Delhi. 

{ 

~orest Reseal'ch Institute, Dehra Dun. 

Thymol Factory of the Dixon Chemical Company, 
Dehra Dun . 

{

Match Factory, Ba~eilly. 

Furniture Worksh"Ops, Bareilly. 
I 
l Government Carpentry School, Bareilly. 

"
rUpper India Paper Mills, Lncknow.-
I . 
~ School of Arts and Crafts, Lucknow. 
I . 

- lMechanical Engineering School, Lucknow. 

Cawupore Woollen Mills . 

. {BrUShWare, Limited, Cawnp0l'e. • 

Elgin Mills, Cawnpore. 

Messrs. Cooper Allen and Company,Limited, 
Cawnpore. 

Government Harness Factory, Cawllpore. 

Village Settlements, Cawnp0l'e. 

Cawnporc Suga,-_Wol'ks, Limited. 

John's Flour Mills, Agra. 

Glass Works at Firozabad. 

Gove:nmen~ Weaving,Schoal, Benares. 

Bihar School of Engineering, Bankipore. 

Japaha Sugar Company, Muzaffarpur. 

4gricultural Research Institute, Pusa. -

IBose's Cutlery Factory, Muzaffarpur. -

lEeng.1 Preserving Company, MuiaffarpU!. 

Saltpetre Refinery, Muzaffarpur. 

ITitaghur Paper Mill~. 

l Titagnur Jute Mills. 

Calcutta Pottery Works. 

Sibjlur Civil Engiueering Cvllege_ 

Calcutta Port. 
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LIST OF INSPEUTIONS (1916-17 TOUR)-contd. 

IJate of in'pection. 

IJec"mDer 1916-conclu. 
5th 

6th 

12th 

15th 

20th 

21st 

22nu 

6th 

7th anu 8t,h 

12th 

13(b 

15th 

23ru 

25th 

26tb 

27th 

Feb,,,",,!! 1917-

1st 

3rd 

5th 

Stlt 

11th 

121,h 

18th 

, 

Name of place viaited or inspected. 

Pen and Pencil Factory of Messrs. F. N. Gooptu and 
Company, Calcntta. ' 

Messrs. Jessop and Company's Iron Works, Howra.h. 

BengaLN ational Tannery, Calcntta. 

School'of Handicrafts, Nagpur. 

Cement Works, Katn i. 

Pottery Works of Messr.. Burn and Company, 
Jubbulpore. 

Gun CalTiage Factory, Jubbulpore. " 

(Beagal Iron and Steel Compan.)"s Works, Kulti. 
! 
~ Kumardhubi Engineering WorJa" Limited (Biru and 
I Company). 
l..Kumardhubi Fireclay al)d Silica Works, Barakar. 

Tata Iron and Steel Company, Sakchi. 

Workshops of Messrs. Burn and Company, Hqwl'ab. 

{

Messrs. D. ;Waldie and Company and the Bengal 
Distilleries, Limited, Konnagar. 

Government Centml Weaving Institute, ser~pol'O. 
Oranance Factories, Cossip"re and Ishapm·. 

Buckingham and Carnatie Mills, Madras. 

Chrome Leather Company's Tannery, Pallavaram, 

Indian Aluminium Company, Madras. 

Harbour Works, ,Madras. 

{

Henke's 'file WorJi:s, Feroke, Malabar. 

Governmen'll Fisb Canning StatIOn, BeYPol·e. / 

(Cocoanut Oil Mill, Calieut. 

I Coir Weaving S1fed, Calient. 

~ Basel Mission Weaving Establishment, Calieut. 
I . 

lNew Malabar Timber Yards, Calietit. 
" 

Government Soap Factory, Calicut. 

Agricultural College, Coimbatore. 

Singanallur Jaggery I<'actory (near Coimbatore); 

Sandalwood. Oil Factory, Bangalore. 

Kolar Gold Fields. 

~Indian Institute of Science, Bangalore. 

t Steam J aggel'J Boiling Plant, Agaram. 



'November 1911-

14th 

l7th 

19th 

20th 

21st 

~2nd 

24th 

27th 

28th 

29th 

Decem,,". 1917-

9th 

11th 

14th 

15th 

16th 

17th 

• 
18th 

19th. . 

2uth 

21st 

22nd 
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LIST OF INSPECTIONS (1917-18 TOUR). 

•• 

Name of place viaitoll or in8pectea. 

Bombay Harbour. 

Great Indian Peninsula Railway CalTiage ancl 
Wagon Worksbops, Mat\lngl1. 

J. J. Sohool of Art, Bombay. 

'Victoria Jubilee Tecbnical Institute, BO,mbay. 

Bombay Medical Stores Depot. 

Inspection of Cbawla, Bombay. 

Tata Hydro-electric Works. 

Royal Indian Marine Dockyard, Bombay. 

{

SYdenham College of Commerce, Bombay. 

Bombay Swadeshi Stores. ' 

Qneen Mary Technical Sohool for disabled Indian 
Soldiers, Bombay. 

Government Rosin and Turpentine Factory, Jallo. 

rNorth-Western Railway Worksbops, Labore. 

~ Railway Tecbnical Institute, IJahore. 

lHindu Technical Scbool, Lahore. 

Government Central Weavery, Lahore. 

S Mayo School of Art, Lahore. 

l Central Jail and Borstal Jail, Lahore. 

Cotton Market, Gojra. 

{

Agricultural College, Lyallpur. 

Wheat Elevator, Lyallpur . 

Salt Mines, Khew~a. 

rEngineering College, Rasul. 
I 
~ Head Works of Lower Jhelum Canal. 

l Upper Jhelnm Canal. 

Hydro-electric Works and Pumping Scheme, Amrit.ar. 

(Criminal Tribes Settlement, Dhariwal. 
I 
~ New Egerton Woollen Mills, Dhal'iwal. 

LBorstal Jail, Dhariwal. 

(GhulBm Sadiq'. Carpet Factory, Amrit, .. r. 
-{ 
lM unioi!,al Technical School, Amritsal. 
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LIST OF INSPECTIONS (1917-18 TOUR)-concld. 

. ]Jaie 0/ inspection. 

January 1918-

6th 

10th 

22nd 

23rd 

24th 

25th 

28th 

29th 

31st * 

F'eb"1tary 1918-

let 

2nd 

3rd 

4th 

5th 

6th. 

7t!, 

28th 

Marelt 1918-

lIth 

Name oj place viliicd or ;, .. pectcd • 

Silk-Weaving Village of Sualkuohi. 

Experimental Fruit Station, Shillong. 

Arts Exhibition, Rangoon. 

Teak Yards and Saw Mills of the Bombay-Burma 
Trading Com·pany, Limited, Rangoon. 

Messrs. Steel Brothers' Rice Mill a.t Paznndau·ng. 

Burma Oil Company's Refineries at Syriam. 

Namtu Smelters. 

Bawdwin Mine. 

Irrawaddy Matoh Company, Mandalay. 

Saunders'Weaving Institute, Amarapnra. 

Lacquer W Ol'kers at Nyaungu. 

Oil fields, Singu. • 
Oil fields at Y enangyaung-Drilling and Pumping 

station. 

Jamal's Cotton and Produce Company, Limited, 
Allanm:l:0' 

Hand-loom Weaving at Shwedaung, 

Government School of Engineering and Teohnical 
High School, Insein. 

Caloutta Technical Evening School. 

East Indian Railway Locomotive Workshops, Jamal
pur. 
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APPENDIX B. 

DRAFT NOTE ON THE INDUSTRIAL ASPECT OF COTTON 
GROWING IN INDIA. 

The first point for consideration is the possible increase of the outturn of The world 
Indian cotton. 'The figures below, which are taken from Professor Todd's book position. 

" The World's Ootton Orops" (pages 395, 410), will show the world position. 
(Figures in 000'. of liOO lb. bales.) 

• Year. 1907·08. 190B·09. 1909·10. 19l0·11. 1911·12. 1912·18. 1913·14. 

Production 18,640 22,271 20,536 22,829 26,186 26,044 27,703 

Consumptiop. 21,053 22,387 22,318 24,605 26,126 26,863 27,000 

According to these estimates, the supply was as a rule in considerable 
deficit, but it is, at any rate, clear that there has thus been an actual shortage 
of cotton, which will tend to become more acute as the standard of comfort 
rises in the less civilised countries of the world.'· It seems a generally accepted 
view that mucn more cotton cloth could be sold, if gre!tter supplies of cotton 
were available. In case of shortage, it is evident that Great Britain will he 
the chief sufferer. Her mills consumed 4,300,000 bales, of whlch 3,700,GOO 
(500 Ibs.) came from Amel'ica, 400,000 from Egypt (720 Ibs.), 5!i.000 from 
India (400 lbs.), and 150,000 from elsewhere. The mill consumption of tho 
United States of America has followed the course shown below :-

Year. 000 balee. 

Proportion of 
United S~a.tes crop 

consumed by 
United States 

miIls. 

1911 4,301 35'6 
1912. 5,391 33-5 
1913 5,389 38'2 
1914 5,503 37'S 
1915 6,088 40'3 

The incl'Clase in the average United States crop for the above period over the period 1890·96 was 6,()(X),OOO baws, 
of. which increased consumption in the United States took 2,730,000 bale., and Continental increased ,!onsnmption 
2,630,000 balee, .leaving only 640,000 bales for Great Britain. 

The last year shows the highest percentage of any year except 1910, when 
the United States mills took over 40 per cent. of the very small crop of the 
year. It seems clear that the relative proportion of the crop taken by ibe 
local mills is bound to increase, and that any such increase will be at the 
expense of British spinners. 

The latter have carefully examined the developmeuts possible in different 
parts of the British Empire. 

In comparison with Britain's African Oolonies, India is a country with 
good communications, an intelligent agricultural population, and large areas 
under cotton. For these reasons, it has been held that in no other country 
can the requisite increase of the cotton crop be obtained so quickly. The 
matter is too urgent, from the point of view of the textile trade of the world, 
and especially of Great Britain, to admit of awaiting the results of work in so 

NOTB.-The Commission nnderstanda that a preliminary version of the above note, prepared in Decemhpf 1916, 
WIIS placod before the Secretary CJf State by the Government of Iudia, BIld was taken into consideration by him when 
sanctioning the appointment of the Cotton Committee. This body haa been enqniring ihto the various matters raued 
in this note, and the Commission therefol'e thinks i~ unnece9aary to revise the draft note, which, howevu .. , it desires 
to place on leCOI'd. . 

• Statement No. I appended .hows further details and vIIolues. 

• 



difficuit a country as tropical Africa. Admitting the need, it is hardly part of 
our duty to enquire if a case can be made out for bringing any pressure, other 
than the inducement of higher profits, to bear on the Indian ryot, in order to 
"'et him to increase the area under cotton. Indeed, even an increased price for 
" cotton will tend to fail of effect by enhancing the price of food grains! if it· 
raises the proportionate area under cotton beyond a' very easily reached limit. 
If, on the other hand, tile outturn of the existing cotton area can bEl incrlll~sed, 
then the inducement to grow cotton will b,e the greater, while the· world, 
including India, will get What it wants, namely, more cotton. There is no 
doubt a great deal of scope for improvement. 'l'he average yield for India is 
98 lbs. of ginned cotton per l1cre j while the figures for America and Egypt 
are 200 lbs. and 450 lbs., respectively. . 

It is agreed by various authorities that the average annual cumUlative. 
increase in the world'8 demand will be somewhere between 1,000,000 and 
750,000 bales. An increase of 50 per cent. in the outturn of. 6,000,000 bales, 
which may be taken as representing the present possibilities of India's crop, 
would satisfy this demand for three years .. An increased outturn is perhaps 
the least difficult of the various agricultural problems connected with Indian 
cotton. Granted a research department to pl'oduce more prolific types, an 
organisation to introduce them, and an increased supply of fertilisers; and the 
rest is merely a. question of time. 'The progress that has been made along 
these lines will be discussed when we come to speak of the work that is being 
done in the different provinces. But the matter is further complicated by the 
low mon~ value of most of the Indian crop. the demand of Indian spinners 
for a longer staple, and the generally expressed doubts of European spinners to 
what extent any increa,se ill the Indian short-staple will really relieve the 
situation, and whether India herself is not incurring grave risks by continuing 
to rely so largely on a single type of staple. 

Increase of yield 2. We may first consider then what should be the place assigned to the 
and improve- rival or rather complementary policies of increasing the yield of the 
menl of quality. indigenous short-staple cotton, which has been the most important feature in 

• 

the work of more than one province hitherto, and of intrOducing longer-staple 
varieties. From an imperial .point of view, it is perhaps unsatisfactory, that 
India should export the bulk of her surplus cotton to foreign countries, while 
England depends for her materials on America, or has to make desperate 
efforts to supplement them by supplies from her younger colonies. and 
dependencies. An unsatisfactory feature of India's large export to foreign count
ries has been illustrated during the war by the fact that the initial German 
stocks of cotton for explosives had their origin in India, and that no inconsi
derable amount of Indian cotton is made up in foreign countries and re
exported to India as manufactured goods to compete with those 'of her own 
production. On the other hand, the short-staple over a very large area gives the 
biggest profit to the culti vator, and will apparently continue to do so for some 
time to corne. We have, however, to consider whet,her India's present position 
is satisfactory from her own point of view in view of future possibilities. 

Professor Todd (The World's Cotton Crops-pp. 383-384) believes that, 
with a reduced acreage during tho war, the demand for cotton when the war is ' 
over will be difficult to meet, the European nations that have suffered most 
from the war will be apt to use cotton in substitution for the more expensive 
textiles that they required previously, while eastern nations, who mainly wear 
cotton cloth, have been less affected by the war, and will need at least a 
normally increased quantity of cotton cloth. There seems'nothing in post-war 
conditions that is likely to lead to a falling-off in the demand fer cotton. 
There is some reason to believe that the area sown with cotton in the United 
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• States of America is not likely to increase very rapidly in future. The growers 
have been led by the war to see more than ever the advantages of a more mixed 
system of cropping. Labour is getting scarcer in the Southern States, and its 
wages have risen very strikingly; and the spread of the boll·weevil has shown 
no signs of slackening. It may be added that .the increased wealth brought 
into the United States of America by the war will probably lead to the con
struction of more mills and the local consumption of ,more of its own cotton. 
These factors, while increasing the demand for cotton generaily, will tend to 
enhance the existing premium on long-staple cotton very considerably. The 
premium on Egyptbn ove:r American cotton rose as between the period 1894-98 
and 1909-13 from l' 12d. to 3·45d., per lb., or from 26 per cent. to 53 per 
cent. 

3. It is alleged by Professor Todd (p. 21) that many SpinllerS, espccia:Jly Position of short
on the Contineut of Europe, use rather longer-staple cotton than they reaUy staple crop. 
need to spin the counts which they produce. The more cotton that India can 
produce of a slightly better type, the more of the longcr-staple that these mills 
at present use can be released for the use of spinners who really need it. If the 
above is correct, iu view of the greatly iucreased competition for American 
cotton that the considerations adduced in the preceding paragraph indicate, the 
greater would be the advantage g1\ined by this substitution. Sir Bezonji 
Dadabhoy, however, stated that no one uses any longer-staple than he 
needs at present. Before the war, India sold much of her short-staple cotton 
to European couutries, and it is probable that this trade will revive, and even 
increase to some extent, as the replacement of wool by, or its admixture with, 
short-staple cotton is stimulated by invention, and by the desire to use a cheaper 
material than wool. On the other hllnd, the main direction of expansion of the 
cotton industry in India,as elsewhere, is sure to be towards the use of finer 
st.aples and higher counts, as the standard of comfort in the less civilised parts 
of the world rise&. 

Finally, as Japan is stimulating the growth of cotton, mostly of the 
American type, in Corea, so at no distant date circumstances may place her in 
a position to increase the cotton yield of China. The Chinese crop has hitherto 
been a very obscure factor, but is, it would seem, capable of indefinite expansion, 
with improved communicati,)Us and, a more settled system of Government. 
About 1-£ million bales are said to enter commercial channels, and much is 
consumed internally in addition. The yield was very recently stated by a 
member of the Japanese textile industry at 7,000,000 piculs, or 2t million 
bales, the area having increased owing to the replacement of opium by cotton in 
the Shensi Province. The bulk. of it is of the Indiall type, and whatever may be 
done-and much no douot will be done-to improve the length of staple, there 
will be for long a large quantity of short-staple cotton available. Whether the 
exploitation of Chinese cotton will, in such circumstances, ever constitute 
a serious menace to the price which the India,n grower of short-staple cotton 
in India can command cannot be foreseen, but the risk is worth bearing in 
mind. . 

The" Japan Chronicle" of 18th ,January 1917 stated that in 1904 Japan 
imported 17,550,000 kwan of Indian and 1t5,300,OOO kwan of Ohinese cotton. 
Owing to the neglect or cot'ton cnltivation in China, Japan drew a relatively 
larger ·proportion of her supplies from India, but if the quality of Chinese cotton 
is further improved, it will be able to meet about 70 per cent. of Japan's 
demands. T 

4. The statement below shows the final estimates of areas under cotton The Indian crop 
in India for the years ~ince 1907 -08, together with the production, deduced a.nd its consump

tion. 
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from the total of exports, mill consumption 
sumption :-

. ' and estimates of extra-mill con-

Ou~tnrll in 
Year. Area in 000 acres." ()(X) bate! of 

400 lb •. 
1907-08 21,630 3,782 
1908-09 19,999 4,200 
1909-10 20,545 '1,928 
1910-11 22,596 4,303 
1911-12 21,615 3,985 
1912-13 22,028 4,483 
1913-H 25,023 5,913 
1914-15 24,595 -1.,889 
1915·16 17,74-6 5,109 
1916-17 21,212 4,760 

India's (lrop in 1913-14 was valued at 81 crores of rupees or £54 million 
sterling, which was 15 per cent. of ihe value of the world's total crop in that year. 

The statement below shows the countries to which and the quantities in 
which Indian cotton was exported from 1911-12 to 1915-16. 

Country to which exp~rted. 1911·12 1912·13 I 1913·14 1914·15 1915·16 

Cwt. Cwt. I Cwt .. ~~I __ cwt. 

United Kingdom . 418,012 305,545 384,914 707,779 1~3,628 ---
Germany . 890,516 950,199 11688,070 1,239,472 ... 
Belgium 774,463 864,301. 1,133,083 794,369 

- 205,457 France 291,960 ~27,767 524,264 552,273 
Spain 127~815 86,950 166,933 224,964 239,025 
Italy . . 680,271 583,698 848,576 1,354,902 1,124,106 
Austria~Hungary • • • • 471,580 396,452 747,041 585,735 ... 
China (exclUSive of Hong-Kong and Macao) 48,097 118,00'1 84,707 146,026 296~664 
,Japan . • • 3,514,651 3,591,768 4181'1,560 4,454,931 1 5,917,663 
Other Foreign Countries 40,539 56,296- 105,735 169,504 140,238 -----

. 6,975,441 I 10,115,969 _ 9,522,176 1 Total Foreign Countries 6,839,892 7~923,153 

'rotal British Empire (excluding United King- 70,619 96,526 125,429 119,090 97,186 
dom). ----- -. " 

GBAND TOTAL 7.328,523 1 7,377,612 10,626,SI~ 10,349,045 8,853,967 

-
5. The following statement shows the estimated areas of the various classes 

of staple dlJring the year 1916-17 :- . 
Descripti'ouof eotton. 

Oomras--
Khand esh (Born bay) 
Central India'. . 
BarsiaIld Nagar (Bombay) 
Berar . . 
Central Provinces 

Dhollexas (Bombay) 

Bengal-Sind
United Provinces 
Rajputana 
Sind.Punjab 
Others 

BrolWh (Bombay) 
Kumpta.Dharwors (Bombay) . 
Westerns and Northems (Madras) 
Cocanadas (Madras) •. 
Tinnevelly (Madras) .• 
Salems including Cambodia. (Madras) 
Commas, Burmas, and other sorts 

Acres: 

1,423,000 
1,411,000 
3,436,000 
3,118,000 
1,283,000 

Total 10,671,000 

2,046,000 

1,184,000 
415,000 

1,430,000 
73,001) 

Total 3,102,000 

{hAND TOTAL 

1,230,000 
1,097,000 
1,352,000 

289,000 _ 
707,000 
337,000 

.351,000 

21,212,000 
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6. The following descriptions of the leading types of Indian cotton have 
beim selected from the table on page 81-2 of Mr. Pearse's latest report;-

Broach 

Kumpta and Saw-ginned Dharwar. 

Dhollera 

Oomra 

:Bengal 

Sind deshi. 

Tinnevelly (Karurigauni) 

Cambodia . 

Very white, good staple and 
silky tl/ to 11/. 

Dull, yellowish and sil ky 
~" to il/. 

!" to i.J.', 

tl/ to i", except Hinghan
ghats, which are up to 1". 

~" to til. 
Like the last. 
1 fI, 

I". 
'WesterDS and Northerns i" to I". Northerns are rather reddi.qh; Westerns 

fairly white. :Both grow in North Madras. 

Cocanadas f/, like N ortherns, heavy yielder. 

Further details ca:Q be found on pages 2.!!-7 of Professor Todd's book. 

Figures of prices for middling American and Indian cotton (No. 1 
Oomras) and for exports of the latter go to show that when the difference rise, 
and especially if it exceeds or even approaches one penny, the exports of Indian 
cotton increase. '. . 

This fact also tends to support the view expressed allove, that Indian cotton, 
especially if slightly improved, could replace some of the American cotton at 
present being consumed in the spinning of comparatively low counts. 

Includ,ing as long-staple cottons those varieties that produce fibre of 
approximately 1" in length, we have from the last forecast-Broach 1,230,000 
acres, Tinnevelly 707,000, 8alems 337,000-total 2,274,000 acres. Some 
deduction must be made from this, on account of shorter-staple cotton pro
duced in the tracts which have been taken above as long-staple areas. On the 
other hand, some addition must be made for long-staple cotton, like introduced 
varieties aud Hinghanghats, which have been included among Bengals and 
Central Provinces types, as not considerable enough at present for separate, 
enumeration. No details are as yet available for outturn of the long-staple 
varieties, but reckoning 3 acres to the bale, which is considerably in excess of 
the average Indian yield of 981bs., the total yield is something like 400,000 bales 
of 400 Ibs. The yield has been variously estimated by experts at from 350,000 
to 500,000 bales. A considerable quantity of this is said to have gone to .lapan, 
though this is denied by others. 

Mr. Couchman in his Handbook of Commercial Information for 
Madras (pages 37-44) attempts a percentage estimate of the destinations of the 
leading types of cotton exported from that Presidency. 

TinnevelIies. COC3nadas. Total Madras cottone. 

Country. pel' cent. Country. per cent. Country. pel' Cent. 

Japan. 36 Belginm 35 Japan 36'3 

United Kingdom 25 Germany and Austria· Belgium 19 
Hungary 14 United Kh;agdom 17 

Gennany 6 France 13 Germany. 47 

Italy 3'6 Italy 12 Italy 5'4 

Austria·Hungary • United Kingdom 11 Austria-Hungary 5'3 

Belgium and China. 3 Japan 9 France 3'3 

A consideration of the above table tends to support the VIew that Japan 
11.1so requires longer-staple cotton. 
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7. The statement below shows the imports from abroad and the proruction 
by Indian mills of low, medium and high counts of yarn during the past five 
years ;-
Statement comparing the imports of coarse, medium and fine yarn, ",itft tlte ~pl'odu~tio" of 

,imitar deacriptions bj the Indian mitts. 

Unit-I,OOO Ibs, 19Io-n. Ulll-Ill, 1912~13. 1918·14. 191"'15. 1915-16. 

. 

per p .. po. p" p" POl' 
oent. cen', cent. cent. oent. eenl. 

fmpOried 1,602 'S 1,549 ·s 4.,148 " 2,160 I '8 01, ., 1.8SS '1. 
Noe, 1-26. 

indian 663,948 99'7 666,190 &9'7 628.8(14 BO'S 81tl,6B8 "., 000,829 99'8 860.888 S ... 

--------
627.9821 85'S 

- ----------
Total 556,660 81'2 566,'148 8S'4 618,888 86'0 6911 642 "'0 662,026 87'S 

{~.mpo:rted It'I,8,4 26'S 28,822 82'6 Sl,SI!6 34'0 27.M3 SO'S 28,8'2 3S'O 26,613 SO'2 
Noe.2B-40. 

lndi a.n 5S.74S' 73'2 58,924 67'0 60,989 6S'O 62.~11 69'7 68.'''' 67'0 59,128 69'8 

------------------------
Total 78,417 lJ'o fll,246 13'2 92,:184 12'S nO,0li4 12'0 87'2BO 12'" 184,738 11'2 

---,---r---- ----------------
, {Imported 6,62" 79'S 7,131 ro" 8".811 74,.9 ",858 74'" 7,021 75'0 7,GIa 7g'3 

Above 40, 
Indian 1.s~0 21'7 2,1{l9 .29'8 2,03S 20'1 2,698 26'6 2,283 ""1 1,9a9 20" 

------------------------
Totllol 8,461 1'3 9,830 1" 11,106 l'S 10,556 1'6 9,264 l'S O,M5 1" 

-------------- ----------
GB,UID TOTlL 6S7,4S4 10. 683,8240 100 732,072 100 7HI,44B 100 688,185 100 166,231 100 

There is very little European trade under the lowest counts for Indian mills 
to supplant; 011 the other hand, Japanese competitiou has recently bj'lcome 
severe in respect of some of these descriptions. The greatest sc:ope for the 
expansion of the Indian industry appears to exist' undel' the medium and 
higher counts. To produce a staple suitable for counts above 40's, India would 
have to grow either a much higher grade American cotton than has been bither
ttl attempted on anything like a commercial scale, or an Egyptian cotton. 
The latter can c~rtainly he grown in Sind, and perhaps in the Punjab and in 
Rajputana. It is stated that in the case of both the first and the last, irriga
tion would be needed on a far more ample scale than at present. Further 

. enquiries will have to be made regarding the areas that can be made available 
for the higher classes of staple. For the present the figure for the Punjab and 
Sind may be provisionally placed at 3,500,000 acres. We have seen what looks 
like a much lower estimate, viz., 350,000 acres in the Punjab within the next 
four years. The present area under American cotton in that province is 
120,000 acres. Mr. Hailey (vide paragraph 8) puts the area available for 
American or other cotton requiring early irrigation "at 500,000 acres. No 
information has yet been obtained for Bombay or Madras. The Central 
Provinces are not likely t<z he able to afford more than 100,000 acres for 
irrigated catton. 

With regard to the improvement of the indigenous staple, there is no doubt 
that any improvement in length, etc., while maintaining the hardiness, ginning 
percentage and outturn of the present type, would be a very great help. If the 
present cottons from which 10's are now spun could be improved so as to yield 
15'8 or even 20's, the future of the Indian crop would be far more secure than 
it at present appears. • 

8. Having discussed the necessity for' and the probable effects of;

(a) an increase in the production of short-staple cotton' , 
(b) the introduction of more long-staple cotton'; 
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we may now examine the efforts which are being made in the chief cotton
growing provinces of India towal'ds tJIese ends, The statement in paragraph 5 
above shows the areas under the main ~pes of cotton in the different provinces, 
'fhls is far from a complete classificatiou by types and areas, but i8 a compro-
mise between what is id«:Jal and what is possible. I 

/ Speaking very generally, the present facts and fntme possibilities in tbe 
different pJ;ovinces are exhibited in the statement below, and in the description 
which follows it of the position in the chief cotton-growing provinces. 

The staten;ent below indicates the area under cotton in each of the leading 
cotton!growing provinces of British India dtring each year since 1907-08 and 
the yield in bales. A reference to the table in paragraph 5 will show to some 
extent the types of cotton grown in each case. 

Year. 
'" 

~ Area 1907·08 Yield . 
Value 

~Me. 1906·09 Yield 
Value 

{ Are. 
1909·10 . .1 Yield 

Valuo 

{ Are. 
1910·11 Yield , VlIlue 

{ Are. 
1911.12 Yield 

Value 

• tea 1912·13 Yield 
Value 

, 
f Area 1913·14 Yield 

ValDe 

~ Ar,' 
19U·15 Yield 

v..aJ.ue" 

1915·16 
{ Area 

Yield 
Va.lue 

Area in OOO's of aeres. 
r ield in 000'8 of bales ~f 400 Ibs. 
ralue ill OOO's of,."pees. -

l10mbayand Central Pro- Madras and 
Native vinces and Native 
States. Berar, States. 

7,10) 4,432 1,855 
1~O39 595 198 

9,80,39 5,26,95 1,93/70 

6,!') 4,176 1,576 
1,282 766 162 

14,23,82 7,08,07 1,46,96 

6,469 4,167 1,569 
1,661 1,070 180 

19,42,50 10,96,92 1,79,9.2 

7,~' ,4,487 ],873 
1, 0 629 235 

20,25,0:3 .. 8,00,92 2,82,02 

5,786 4,648 2,878 
695 91B 335 

10,27,08 ' 12,06,16 4,02,03·. 

6,826 4,493 ' 2,414 
1,520 910 471 

19,70,38 11,25,70 5,:19,83 

7,323 4,754 2,725'" 
1,614 961 308 

' 20,88,95 12,40,89 3,98,01 

7,796 4,708 2,115 
1,773 I,OA7 245 

19,00.62 10,34,80 2,73,17 

4,439 4,061 2,061 
934 ],106 :245 

8,20,3J 8,95,51 3,57,11 

United Punjab ,and 

Provinces. Nathe 
States. 

.1,461 1,474 
268 356 

2,12,52 ~,76,S8 

1,892 1,562 
426 324 

3,41,69 2,89,17 

1,241 ],436 
38 • 396 

3,50,98 8,52,01 

- 1,347 1,38. 
348 BOO 

4,05,73 3,52,74 

921 1,082 
251 ,241 

3,06,38 .. 2,99,89 ' 

1.158 1,575 
428 373 

4,91,09 ·4,30,45 

1,586 2,053 
48. 612 

5,42,38 7,08,42 

1,551 1,857 
486 486 

3,68,90 3,68,27 

834 902 
202 195 

1,98,21 1,36,81 

, 

Bombay contains a"Targe area, especially in the Deccan, under shori-staple, Bombay. 
that can probably be extended, though not to a very large extent. In Dharwar, 
there is a considerable area under an American type known as Dharwar
American, that was introduced at the time of the American war. Another 
long-stapled cottOJ:l is grown here, known as Kumpta. Broach and Cambodia 
have also been introduced, but circumstances do not seem to be entirely favour-
able for them, and these varieties, though they may continue to be grown in 
smail areas, are said not to be likely to spread widely. More is to be hoped 
from the'further improvement of the existing Kumpta variety, the weak point 
of which is its low ginning percentage.. In Gujerat cotton covers fI large area, 
but over much of the north of the Gujerat division short-staple cotton is found. 
Attempts are being made to introduoe a longer-staple variety, by selection from 
the local varieties. 

• 
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The statement below supplied demi-oflloially by Mr. Keatinge, Direotol' of 
Agriculture, Bombay, explains the general position in that Presidency:-

• 
Len'gth of Ginning Price on 

Area. Type. staple pSl'centage. Janua.ry , iu l". Sib, 1916. 

( Navaari . ·8-9 31 +-Rs. 25 on Snrat. 
I 

N. Gujerat ·i SUl'at 6--,-8 32 + Rs. 15 on Broach. 
I 
L Broach •• . 6 84 Rs. 410 (Good.) .... 
( Lalio 7 31-82 
1 

s. Gujerat . . -{ Waghad • . 6 32 

- I 
Mathi; l 4 33-34 

-
Deccan . Khandesh 4 34-35 

Southern Maratha f Kumpta 7-8 25 

Country. , 
Dharwar-American· l 6 31 ~ 

Sind • Sindi 4 38 -
Khandesh is a mixtu~e, Mathio is identioal with Khandesh, recently 

introduced into north Guj~rat and rapidly spreading. Ghoghari, a short-staple 
variety with a high ginning percentage is beginning to spread in ~outh Gujerat. 

In Sind, the indigenous variety is short in staple, though a free yielder 
under the very indifferent cultivation that the lonal farmer affects. An 
attempt was made in the first instanoe t~ introduce an Egyptian t.ype, but, 
though sind can undoubtedly grow 'Egyptitn cotton, for her to do so on a large 
scale and with reasonable certainty from tlie cultivator's point of view, a better 
system of cultivation will have to be introduced, and (\ more permanent source 
of irrig!ttion will be necessary, for which extensive works on the Indus will be 
require~. 

The last report of the Imperial Cotton Specialist gives the following values 
for certain types recently introduced into different parts of -Bombay. Dharwar 
Broach, with a ginning percentage of 32-33, can spin up to 40's and was priced 
at Re. 375. Dharwar-:Americans can spin 20's. Camhodias were valued at the 
Gadag auction at Rs. 320, and could spin 20's. This was on the following 
market basis:-

Sind-American 
Madras-Cambodia 
N avsari (Broach) 
Superfine Bengal • 
Cambodia • 
Saw-ginned Dharwar 
Kumpta 

" 

J 

, ~ 

Rs •. 

310 
365 
375 
250 
340 
320 
345 

The price of Broach (good) is usually about 8 per cent. le~ than that of 
Americans (mill) but varied in the year before the war from 4 to 24 per cent. 
lower. 

In the Central Province~, there is a large area of short-staple cotton 
grown in the west and north of the province, whiQh could no doubt be 
materially increased, and might perhaps be improved, but the main hope 
ilf. introducing a long-staple cotton lieB (1) in the light-soil areas now 

• , 
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coming under irrigation, which, as the irrigation is in all cases by storage 
works, can never be very cxtensive, and (2) in th" tracts with a rainfall 

. somewhat higher than those hitherto regarded as most suitable for cotton in 
this province; here Oambodia may possibly give more profit than the short
staple. 

It must not be forgotten that the length of the indigenous staple in 
this province has steadily declined since its cotton began to be exported. 
The old Bcrar Jari, which, it is said, would' spin 15's or evon 20's, has been 
replaced by a mixture of some. six types, in which the types which mainly 
constituted the original Jari have tended to become less predominant, and 
the shorter-staple but more freely yielding types to form an increasing 
proportion of the mixture. This inferior mixture has also gradually spread 
over more and more of the area which was occupied by the superior but less 
prolific Bani. The operations of the Agricultmal Department, which were 
necessarily' and .rightly directed towards increasing the cash yield per a cre for 
the ryot, without consider~.tion to the requirements of the indu.try, Indian or 
British, further added to this deterioration of quality. The most prolific 
variety, both in respect of yield and of ginning peroontage, of the Berar 
mixture was found to be Roseum. Tbis was seleCted for. distribution, and 
with such success, that not less than 700,000 acres were placed under this 
type in· 1916-17. The cash benefit to the ryot has been very great, amounting 
to something over a crore of rupees per annum. over and above the value 
of the ordiuary local mixture. The subject will be dealt with in further 
detail below, bnt is only mentioned here as an illustration of the fact 
that in the case of the varieties that can be grown at present in the cotton
producing tracts of most provillces of India the premium offered for length 
of staple is utterly inadequate to overcome the great difference in yield and 
ginning percentage .between such types as the short-stapled, prolific Roseum 
and the long-stapled, but poorly yielding Bani.' The notes of Professor 
Gammie, Imperial Ootton Specialist, on certain attempts which have been 
made in the OentralProvinces to evolve a superior type, by crossing a short 
and a long-staple cotton, contain certain figures for the cash yield per acre 
pf difi'erel'lt types, and for the valuation of the new crosses as compared with 
existing varieties, which emphasize the above principle very strongly. 

. ' 
Type. Counh. Price. 

Bani x Roseurn 
Bani x D e.hi Lahore 

20's to 22's 
? 

Rupees. 

285 
295 

The implication in the report is to the effect that the latter type is capable 
of spinning at least as high a count as the former; it has a ginning percentage 
of 35'5, and under the somewhat exceptional conditions under which it was 

-grown, was a very free yielder. No. definite comparison can yet be made 
in point of cash ,eturn botween tpis and the local Roseurn at present. 

The figures below, received from Professor Gammie, are hardly en-
eouraging ;-

• Species. 

Cutchicurn 
Roseurn 
Bani 
Berar Jari 
Bani x Deshi Lahore 

Yield per acre iu cash .. 

Rupees. 

104 
100 

76 
74. 
75 

These ,.prices suflicienpy indicate, too, the reason why low-yielding long
staples like Dani and comparatively superior mixture. like Berar J ari are 

43 t. 
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being rapidly replaced, in Berar and other parts of India, by free-yielding, 
high-ginning, short-staple varieties. 

The above prices were on the following market basis ;-. 
Variety. Price in Rupees. 

Camb,dia , 350 
Gbat Bani . 340 
Fine Akola 265 / 

Fine Khandesh ·25C 

Indore 280 
Fine Bengal , . 228 
Superfine Bengal 240 

• / 

The above basis pl'ices also afford an indicatiOIi of the relative values 
of the indigenous short-staple types as compared with an exotic like Cambodia_ 

In Madras, there is first the long-staple Karunganni grown in Tinnevelly, 
till recently very largely mixed with U ppam. Efforts· are being made to 
separate the two in order to secure a higher price for the Karunganni. Cam
bodia was also introduced into the sallie tract some years ago, and experience 
has shown that it can undoubtedly be grown at a profit, the yield for 1911 
being estimated at 45,000 bales. 'rhe usual trou91es, however, set in, owing to 
deterioration of that part of the crop sown on inferior lands and to adulteration. 
A very prolific cottou, locally calJed Pulichai, identical in type with the 
variety known as Roseum grown in Berar and Khandesh, came in a few yearlf 
ago from the Deccan. Efforts have· been made to stamp this out, as purely 
parasiti0 and owing its present apparent value to its use as an adulterant 
for the beUer local varieties j when it kills the value of these, as it is likely 
to do, unless arrested, the ryot will be left with a less profitable crop than the 
finer e'Xisting varieties. 

In the Ceded Districts, the state of affairs is not_dissimilar to that prevailing 
in' Berar and KhandesiJ, and the agricultural part of the problem is being 
dealt with .onvery si~ilar lines. 

The pr~vailing type in tbe United Provinces is a short-staple cotton, which 
ripens early and is known to the trade as Bengals. • 

The position here is descriped by Mr. Hailey, Director of Agriculture, as 
follows ;-" The first endeavou~s to im·prove cotton growing in the United 
Provinces were in the direction of introducing a' long-staple cotton of 
American origin. The experiments began as early as 1881, but it was not 
until 1906 that the seed, which was then' acclimatised but was of a 
mixed character, was distributed to cultivators in ~he Aligarh district __ It 
is unnecessary here to allude to the difficulties of ,.selling small quantities 
of any new type of cotton. The middlemen buy on the ginning 

- percentage and have not been accustomed to differeptiate in favoID: of qUality. 
They would therefore give less for a long-staple kapaa (seed cotton), whillh 
has a ginning percentage of 30 per cent.'as compared with ordinary deaki with 
a percentage of 33 per cent. The manufacturer is 1I0t accustomed to buy 
kapa/l and wants the lint ginned and baled. In the absence of any ~ther 
agency, it was necessary lor the Agl'icultural Department to buy i:n the kapaa, 
gin it, and sell to manufactur,ers. The cultiva.tors were promised a bon.us. of 
Re. 1 per maund of kapas over the' current price of ieski, anu. ihe lint was 
sold by auction. This arrangement also permitted the department to maintain 
purity of tbe seeu. ~d prevent any admixture. of desJ;i seed. 

"It worked well enough for three years a,nd tho ('ultivat.ors usually 
received a bonus above the stipulated premium. But"it W[lS necessary to take ,,"' 
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an advance from Government to finance the operation, and in 1909, in conse
quence of the issue of orders by the then Secretary of State, the Government 
of India objected to the ad vance on the ground that it was a matter ,for private 
enterprise. As the cultivators would not sow without a guarantee from the 
department .and no private firm would come forward to finance the under
taking, it collapsed and no more seed was distributed. 

" 1\.s progress in the direction of improving the quality of tbe cotton 
seemed barred, the attention of the officers of the department was directed 
to improving the outturn. With this object Dr. ParI' at Aligarh isolated a 
strain of deshi with a very heavy yield and a high !i'inning percentage of 39 
to 40. It is characterised by a white flower and is known as the Aligarh white· 
flowered cotton. '1'he staple is coarse and short, but the plant is hardy and 
a vigorous grower. In a short time it became very popular, since the buyer 
differentiated in its favour on account of the high ginning percentage. 
It is not possible to give the area under this crop, as the whole area under 
cotton has fluctuated so greatly of recent years, 'but it does not probably fall 
short of a lakh and a half of acres, and all the seed which the department 
can supply is readily bought up. Unquestionably, however, the lint is inferior 
to that of yellow-flowered deshi, and the department has always accepted the 
fact that, if the tide sets in steadily in the direction of better Rtapled cotton, a 
substitute must be found for this. 

"Mr. Leake's hybridising ·experiments are directed towards this end. 
American c·ot.ton must be sown early and'this needs irrigation. At the outside 
limit, the canals of these provinces could not supply water for irrigating cotton 
over more than 500,000 acres. The total cotton area is anything from a million 
to a million and a half acres, according to seasons and prices, and, therefore, 
there is a very big area which must always be devoted to a cotton grown in the 
rains. MI'. Leake's crosses are of deshi varieties and can be grown on this 
unirrigated tract. At present it is sufficient to say that trials are being made 
on a field scale of several varieties with an appreciably better Hnt than deshi. 

"I will now turn to the revival. of long.staple cotton growing. In 1912 
the Elgin mills offered to finance the growing of American cotton on the 
basis of a premium to the cultivators of Rs. 1·.1 per maund (100 lbs.) of kapas. 
After this, arrangements were. to be made on the basis of spot price of. middling 
American. In the first year the crop amounted to 120 bale;. From that time 
to the present the lint has always been sold to one or other of the Cawnpore 
mills, at prices which give a premium of well over one rupee per maund of. 
knpas to the grower, and in 1915 amounted to Rs. 2. The department, . by an 
arrangement with a giJ1'"ning factory, gins the whole 'crop in a single factory, 
paying the cultivators as they bring in the kapas. The purity of the seed is 
thereby maintained and the shorter strains are being gradually eliminated. 
For the la~t two years the Muir Mills have 'taken the whole. The crop has 
suffered owing to a great slump in prices in 1914 and two very wet years in 
1915 and 1916, during which part of it was destroyed. It has consequently not 
spread very rapidly. The American cotton yields somewhat more heavily than 
dpshi in ordinary years, but is more susceptible to water-logging and heavy rains. 
]<'urther there has been a very great increase in the area under iudigo, which 
has usurped part of the best cotton.growing land. 

I 

"In estimating the relative advantages to the grower of American and 
de~h.i cotton there are certain points to bl) borne in mind. 

(a) ~'he ginning percentage of Cawnpore·American is not more than' 
about 31 per cent., while, as pointed out above, that of Aligarh 
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white-flowered does not fall below 39 per cent. Consequently 
thisde£ect must be made good by an appreciably higher price for 
the lint. 

(b) American cotton must be sown before the rains and, therefore, on . 
irrigated land for which canal rates have to be paid. The great 
bulk of deshi is sown in the rains; 

(c) Deshi cotton is the earlier crop, and the cultivators in these ptovinces 
are in the habit of taking it up in October and sowing a l'abi crop, 
such as peas mixed with barley, after it. American is longer on 

-the ground and it a second crop is sown, late pickings cannot be 
taken. 

"Though American cotton is sown at a time when the cultivator is 
ordinarily free from other work-a,nd this constitutes its great advantage
yet it req.uires more care than deshi, and is subject to certain insect attacks, 
such as the leaf ~oller, which are of little importance in case of des hi. Again, 
American does not do well on poor soils, whereas deshi is often grown on the 
poorest lands in the village. 

" Were there any great disparity of prices between the two crops, these 
disadvantages would fali into the background; but the prices of de.ski have 
remained, except in 1914, extraordinarily good, and the demand· appears to be 
showing no falling-off. It is most difficult to strike any balance of pro.fit 
between two crops-there are so manS factors to take into consideration. But 
it would certainly be dangerous to pronounce definitely in favour'of American 
cotton at the premia so far obtained. It suits certain cultivators to BOW their 
cotton early and leave themselves free for rains .sowings. Others want a 
second crop for food purposes and prefer the shorter growing des hi. If there is 
no great difference. between two crops, a backward class of cultivator will 
choose the hardiest, safest and cheapest crop to grow- and he is probably from 

. his point of view amply justified." , 

On the same market basis as that used by Professor Gatnmie for Bombay 
(vide page 9), Cawnpore-Americans were valued as follows;-

Number of type. Can spin counts, Value. 
R •• 

2 30's 34.0 
9 24's 

, 
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1, 6, 7, and 8 20's allD 
Others 16's 310 

The last report oIthe Agricultural Department of the United Provinces 
contains complaints that distribution of seed was carried on under difficulties, 
owing to lack of subordinate sfAff. The .smallness of the average holding 
rendered it a matter of.difficulty to discover suitable places for private seed 
farnis. Ce-operative societies, wbich appear to be ordinary credit societies and 
not co· operative unions organised ad hoc, are beginning to .take up the work of 
seed distribution, and will, it may be hoped, relieve departmental officers to 
some extent of this task. . . 

• 
The Punjab probably offers the most immediately remunerative field for 

the dissemination of long-staple cotton of the American type.· We are obtaining 
further information on the subject, but we have seen a statement to the effect 
that a single grower last year obtained an all-round yield of 250 Ibs. of lint 
over an area of the same number of acres. More will be said below about the, 
'marketing problem in the Punjab and we shall have to obtain information 
regarding the land and irrigation . water .available for cotton gro~ng, and in. 
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particular as to the truth of a statement, that the cotton area can be increased, 
if the cultivators will·consent to reduce the area they sow with cold-weather 
irrigation; and how far such a practice is desirable, if possible. The fear of 
encroachment by the cotton crop on t.he area required by food grains is less 
acute in the case of the Punjab than elsewhere, seeing that only a small 
proportion of any particular area, which has been variously stated at Ol!-e-tenth 
and one-sixth, can, it is alleged, be advantageously placed under cotton in any 
single year. A proposal was put forward by the British Cotton Growing 
Association some years ago, revived again by the International Cotton Spinners 
Federation more recently, but held in abeyance on account of the war, to take 
up an area in one of the canal colonies, erect gins, and demonstrate how Indian 
cotton can be grown and prepared, for market under optimum conditions, and 
the grower brought into direct touch with world prices, This scheme should be 
examined by the Commission when they visit the Punjab. 

9. The position has now been discussed in sufficient local detail to indicate Froble m 01 
the nature of the problems before the Agricultural Department, the farmer and intro~UCingtypea 

d 
'.' supenor ' 

the tra e. In the first place stands the desirability of Improving the hnt 
of tlle existing short-staple varieties, while maintaining the yield. This Is no 
doubt a harder problem than that of introducing longer-staple varieties from 
outside; its results are likely to be very gradual in showing themselves; it in-
volves the introduction of a cross which is capable of fertilisation by the re-
maining local species from which it has been built up; but it is not the less 
important of the two problems. The only province where this policy bas been 
pursued steadily and consistently is the United Provinces. Some work has 
been done on these lines in the Central Provinces, where varIous ,crosses with 
the indigenous type have been produced. The work has, however, not formed 
part of the regular programme of the Economic Botanist, but has been carried 
on by the Deputy Di~ctor of the Southern Circle. In view of the highly 
,technical character of the research problems, involved, this is certainly the duty 
of a botanist, and should be taken over by him. A much more general and 
sustained effort is needed for the solution of this problem than has been made 
hitherto, outside the United Provinces. 

The shol't-staple_crop is of greatimpprtance in the Central Provinces and 
Bombay, 'and to a less extent in Madras and the United Provinces. The Economic 
Botanists of fuese provinces have their hands already fully occupied with other 
work; and there woqld be ample employment for at any rate another botanist 
Ltl each of the first two provinces for' the study of this single problem. An 
increase of under a penny a pound in the'value of the cotton produced in the 
14,000,000 acres which grow the short-staIlle crop at presen't, would yield over-
6 crores of rupees, justifying amply the immediate expenditure proposed. 

We now turn to the consideration of the next problem, viz., the introduc
tion of a long-staple type, whether exotic or built tip by crossing. In order to 
make the substitution as rapid as possible, and to obtain the advantage of a 
uniform type, some organisation for securing the distribution of seed true to type 
on a wide scale, at the minimum of cost and with the greatest probability of 
becoming a permanent local institution, is necessary.· Such an organisation 
is undoubtedly to be found in the co-operative system of seed distribution. 
Under this system as worked in Berar, the Government farm distributes as 
much of the required seed as it can grow to central farms, attached to co
operative unions,but inspected by Government agency. 'rhese .farms sow that 
seed, and distribute the seed in the second year 'to the seed farms of private 
individuals, members of the union, who grow it and sell it to the puhlic in the 
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third year. Where necessary, each union gins its own cotton, thereby ensuring 
the purity of the seed, which is apt to deteriorate and is liable to adulteration 
in ordinary commercial gins. ,The seed farms of the private members are 
inspected by an agency employed by the union, but trained and supervised 
by the Agricultural Department. Funds are found by 'members contri· 
buting to their unions from tlie profits they make by the sale of the 
improved seed at a rate hig~er than the bazaar rate. The extent to which 
seed distribution can be, extended by this agency, when no oth'!r difficulties 
supervene, may he judged hy the fact that in the Contral Provinces an area of 
700,000 acres was estimated to have been sown by this means dnring the 
year 1916-17. To, increase the yield of an existing type, by the dissemination of 
a variant of the same type, yielding more seed cotton (as opposed to' lint or 
ginned cotton), is easy. Adulteration is not a serious drawback, especially 
when, as in Berar, the cotton which it is sought to introduce is a specially short. 
staple variety, which is proof against adulteration, owing to its low quality. 

10. The next degree of difficulty is reached when the main advantage'lies, 
not in an increased gross yield of seed cotton, hut in an increased yield of 
ginned cotton. '1'he difference is not, however, one of kind, ,but of degree. 
The 'damage wrought by admixture is still small, and only the most short· 
sighted Imrchaser would attempt to snatch a transitory profit, by refusing 
to pay prices based on the larger yield of lint,. In a tract where, as is almost 
everywhere the case in India, gins abound, tbis refusal is not likely to be 
effective for long, and can in any case be overcome by departmental or co· 
operative ginning. 

11. The real difficulty, however, arises, when the advantage in growing 
a new type lies not in quantity but in qnality, such as strength, ~oftness, colour 
or length . ..Qf fibre, In the first place stands the necessity of securing improved 
cultivation. Apart from this, however, the difference in ~rice is seldom marked 
enough to appeal to the grower, unless an absolutely pure str,ain of, seed is 
obtained by him, and an absolutely unmixed yield marketed by or for him. 
Any admixture of a cheaper variety is fatal to price. A t th~ 88me time, th~ 
existence of a superior type encourages an inferior type as an adulterant (as 
was shown above in the case of Pulichai in Madras), which will eventually kill 
the supe~ior type, owing to the fact that its presence in increalling proportion 
lowers the price very rapidly, so that eventually it is not worth the grow!!r's 
while to grow the superior type, since the reputation of the local name goes 
down, and he cannot get more for the pure tban for the mixed variety. 

Various means have been adopted in order to ,resistthis evil, which arises 
in one form or another in every part of India where an improved 'variety has 
reached the position' of a commercial Cl'''()p. 

Pure seed, as has been shown above, can' always be supplied on a moder
ately large scale by a Government agency, and distributed through a certain 
number of private seed farms, supervised by a departmental agency, so long as 
some profit can be guaranteed to the grower, by a higher price either for his 
seed or his lint. Guarantees/to this effect are of ten- given by Government to 
start with, and were fouJld necessary even in HeraI' at first. 

The evil effect of gins in causin g seed mixture, though real enough, can be 
combated by special arrnngementA. These a1'l'angement~, however, when the 
prodnction reaches any considerable figure, impose a heavy burden on the 
eX)Jert agency, which is undesirahle ; wbiie the gins are also in many cases the 
wor8t offenders in the matter of lint adulteration. 'fa meet t/lese difficulties it 
has be~n suggested that a system of licensing gin~ should be set up, by which 
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they would be compelled to keep the seed and lint of certain types of cotton 
unmixed, under penalty of forfeiture or suspension of license. This is a point on 
which evidence is desirable in Bombay and the Punjab. It seems/ hardly 
necessary to carry legislative intei1erence beyond the gin-owner, although the 
pase must be provided for when the'cultivatOl' or dealer brings a mixed lot of 
cotton to the gin. The next difficulty lies in getting the pure cotton into the 
hands of the buyer, whether ginner or merchant, and in obtaining the maximum 
value from him. In Madras arrangements have been made for ryots 'to sell 
improved Karunganni on joint account direct to ginning firms. A scheme has 
also been worked with some success by a league of the principal buyers with the 
Agricultural Department, who refuse to purchase cotton which contains any 
adn;lixture of the inferior Pulichai. This latter device is ~o doubt likely to he 
effective in cases where an obnoxious newcomer can be stamped out in a short 
campaign of a year or two. 

The history of the work in Bombay is most instI-uctive. Broach cotton 
intI-oduced into DharwB,l' is being sold by auction after departmental grading. 
Obviously this action cannot be very widely extended by a d,epartmental agency 
on the existiug scale. In lower Gujerat, where an llttempt was being made to 
improve the fllality of the lint, a syndicate formed by Bombay mill-owners 
undertook to pay 5 per cent. above the prevailing rate for the improved Broach 
cotton with a higher ginning perceutage. (It is desirahle to enquire if this 
rate was fair.) As soon, however, as the area sown became considerable, diffi
culties arose which led to a breakdown of the scheme. rrhere was a doubt 
as to what the local prices were. Local buyers offered bigher prices for the 
improved cotton, and the syndicate were callea on to pay their increment on 
the prices so enhanced. The ryots also rigged the market, or ,at any rate 
reported sales which were believed to be fictitious. Cultivators brought in their 

'cotton when prices were high, and held it back when they fell. During the 
- second year of operations; there was a steady fall in prices, and the ryots who 
held back their cotton, got lower prices in the end; the loss so incurred seems 

-to have been associated in their mind, quite unfairly, with the operations of 
the syndicate. Further, the cotton bought up· country by the syndicate was 
reported tQ_ have beeu received in Bombay in an adulterated condition. The 
information at our "disposal regarding the exten t to which t):tc syndicate bought 
direct, and through what agency, and the methods adopted by the Agri5)ultural 
Department to secure that the cotton caine forward in a pure condition, is not 
sufficient to show how this happened. In Bind, the syndicate erected saw gins, 
as the local roller gins were not suitable for dealing with the American ty,pe. 
The Deputy Director thought that the syndicate ,should have secured a larger 
proportion of the crop produced. 'l~here were also difficulties arising from 
infillior methods of cultivation, failure of canal water, and shortage of seed. 
The syndicate withdrew from Sind for one year, hut has since agreed to make 
another start. It was stated in evidence by :Mr. Henderson, Deputy-Director 
in Sind for some years, that local conditions are unfavourable to co-operation, 
and the most promising organisatio)1 for seeil distribution is thr0l!gh the 
personal influence of leading landlords. 

Only ~mall quantities of long-staple cotton have been grown in the Central 
Provinces, and their inspection aud marketing was effected departmentally. 
the Empress Mills in all cases proving a ready purchaser for full v-alue. The 
.growing of improved wheat through co-operat,jve agency in this province 
thTOWS an interesting light on the possibilities of a co-operative marketing 
organisation for obtaining value for quality. The increased value in this 
case is reJatively small, and the cost of sowing an acre very high, compared to 
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cotton, but a considerable degree of success has been obtained through 
co-operative sales, with the hel p of one of the big export furchasing ill-ms. 

We have unofficial evidence of considerable interest., regarding the state of 
affairs in the Punjab, but it will require 'verification by local enquiry. To 
start with, the market for cotton in this province was in a far less organised 
state than in other provinces where more cotton is_ grown. Local buyers at 
first refused to p'ly more for a longer staple; indeed; the big expOl·ting firms, 
it is alleged, tried to discourage the growth of such types, as it complicated the 
market, and required the u~e of expert knowledge which their buyers did not 
possess. A Rysteiu of Government auctions was introduced, where buyers had to 
undertake to have the cotton ginned at specified gins under supervision. 
Prices 45 per cent. above the local rate were obtained at these auctions. . On 
one occasion at any rate before, the auction sy~tem was introduced, a big 
exporting firm had sold in Liverpool at 9d. a pound cotton bought in the 
Punjab at 4d.; Bombay buyers, however, gave better pl;ices. 

12. This question of im provemen t has been consiaered in a good deal of 
detail, inasmuch as it applies, not only to the introduction of' exotic, but to 
any improvement of the existing varieties. Moreover, . sufficient· experienee 
ha.. been obtained to show where the difficulties lie, and where help is needed. 
The problem of inducing the. grower to offer a pure type of dttton and the 
purchaser to give him full value for it, has not yet been solved, though 
several of the schemes so far devised look promising. The help and goodwill 
of the' mill-owners or other buyers is readily forthcoming. The former no 
doubt realise that their .being first in the field and in a position to securo the 
pille type in bulk offers them the best chance of being able to keep the long-· 
staple cotton for their own mills in case of outside competition. A free 
market,however, for long-staple cotton in this country is necessary, if the 
cultivator is to get the world price for it, and any attempt to restrict this 
will prove fatal to the introduction of superior types. Little effort seems -
hitherto to have been made, except perhaps in Madras and the Punjab, to 
enlist the support of the intermediate local buying interests, often merchants 
of the Man'ari class, who are the inost to blame at present for the adulteration 
of improved types. The attempt is surely wortIi making, difficult as it 
undoubtedly is. No satisfactory evidence is forthcoming of the extent to 
which Indian long-staple cotton commands world prices in Indian markets. 
Statement No. II appended to this note seems to show that local prices for 
Tinnevellies followed the world prices for Americans more closely than 
Westernsl a superior cotton which relies mainly on· the Indian demand. The 
fact that Tinnevellies are regularly .quoted on the Liverpool market accounts for 
this, though the difference l1etween Indian and Liverpool prices was often 
large, especially when the .freight position became more difficult. Finally, 
it is clear that the first step to take is to devise some means to ensure i.he 
cotton coming forward in bulk, unmixed, and if possible, through some organic 
agency, capable of ultimately taking care of itself with a minimum of Govern
ment intervention; 01' at any rate of being carried on for as many years as 
possiblElj until an established course of trade hostile to adulteration has grown 
up. In small areas, departmental action lQight serve, but this is iml'o.sible 
over really large areas. In such cases, co-operation seems the most promising 
means; but it must be recollected that co-operation will not flourish in a soil 
that has not already been inoculated with its own microbe; we mean that the 
way to co-operative distribution must in India be paved by acquaiutance with. 
and acceptance of the benefits of co-operative credit. Communities accustomed 
to co-operative credit are suited for the development of an organisntion for the 
sale of a ~iven type of cotton on joint account. There will, however, be many 
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cases where, for;various reasons, the people are either unsuited or unready for 
co-operative working; and here departmental agency, aided by an ever increa
sing proportion of help by the trade, seems to offer the best chance of success. 
The temptation of adulteration is, however, great, where the variety to be 
introduced is of high quality; and departmental agency must be largely relied 
on for a long time to replace or supplement co-operative organisation. This 
will necessitate large additions to the existing staff. 'lhe problem of maintain
ing and marketing a pure type seems so difficult and so urgent, that it deserves 
for the present as much atteJ.1tion as the purely agricultural problem of produc
ing the type itself. 

13. These conclusions bring one to a consideration of the conditions Conditions under 
. under which the cotton crop is normally marketed in India. These do not in which ryot 
most oases differ greatly from those prevailing in the case of other export markets his 
crops. A varying proportion is takeu over by merchants or money-lenders crop. 
who have' given .advances to the growers, or to whom the latter are indebted. 
But still a very considerable proportion, naturally more considerable in areas 
where the average cultivator's holding is larger, is brought by the latter to 
the market town. In this case t,he cultivator sometimes sells to a ginnery j 

sometimes he takes it about from one dealer to another to obtain the best 
, price. In other cases, again, he takes it to a cotton lDarket; where these 

!l,re well organi~ed, with proper regulations arid supervision to prevent tire 
grower' being imposed upon, the benefit to the cultivator is great, and he 
resorts freely to the market. The result is the elimination of unneces~ary 

intermediaries, with profit to grower and mill-owner. An example of such 
a system is to be found in Berar, where a set of rules has been framed under 
which cotton markets are constituted and m!l,naged. 'fhe essential features of 
this system, which has been. describe,l fully in a note by Mr. Standen, 
Commissioner of ,Berar, are as follows ;-

Commission agents, brokers and weighmen are licensed. 'rhe weights used 
are prescribed and inspected. Trade allowances are forbidden. The prices 
for the day are not published by the market committee, but become known 
at once in the market. Unginned cotton is inspected after removal from the 
market to a gin, and deductions made from the price on account of any defects. 
'l'he seller need not accept these deductions and may reseH his cotton if he 
likes. 

The system, though capable of improvement, works well, and is strongly 
approved of by the growers. In the absence of such a special organisation, 
thongh the grower may have a pretty fair idea of the price he ought to get, 
yet, owing t? the various tricks that are played at his expense by the buyers 
and the intermediate agents, he does not get it. -It seems probable that much 
could be done for the cultivating classes by a better organised market system. 
In the case of export crops in particular, it would lend itself to any efforts 
that may be made to secure price for quality, at any rate after the initial stages 
had been passed. The necessity of this should be strongly pressed on Local 
Governments. The tendency in India is to accept as inevitable too many 
intermediate profits in the up-country period of the movement of an export 
crop. As the benefits of the co-operative movement spread, the improvements 
of markets will become a more urgent question. The growers who., receive 
advances on their crop or who sell it to their creditors, in each case on 
unfavourable terms, will tend to become less numerous; the cultivating Cllasses 
generally will demand a higher standard of efficiency in marketing, and will 
be less tolerant of excessive profits at their expense. Something, too, may be 
done, and is in places being done, by teaching cultivator.' a few points about 
marketing their crops. 
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14. Proposals for penalising the fraudulent adulteration of cotton have 
been more than once put forward by various bodies in England and India. 
Correspondence in tho recol'ds of the GovernmeI+t of India regarding the 
proposals made by the International Confederation of Cotton Spinners to 
Lord. Crewe in 19U may be referred to in particular. We do not propose to 
touch on the question of mixing cotton of higher with that of lower grades by 
other agencies than the gins. The experience of the working of the C0tton 
Frauds Act in Bombay has shown the dangers attending Government a,{ltion 
in this matter. Similarly the watering of unginnw cotton is in the first place 
not pracysed on a relatively large scale and can be put a stop to by the action 
of the ginners, The watering of ginned cotton by the balers is, however, a 
much bigger matter.; it is done on a large scale and in a thoroughly organised. 
manner, 'pipes and hoses being used for that purpo.se in many press compounds, 
especially in Berar. This might be dealt with without any Government 
inspecting staff, by allowing the private prosecution (with the sanction of 
Government, to prevent vexatious proceedings) of any person who actually 
watered cotton. 'l'his might no doubt be effected by a trade organisation; 
if no action were taken, no harm would be done, and the law would be tempo
rarily ineffective. If necessary, it might be introduced for a ttlrm of years 
in the first instange, and, if not used, could be allowed to disappear...automati
cally from, the stat)lte book. Opinions on this point might be invited.ill 
Bombay. 

15. The proposals that have been put forward in this note are as 
f{)lJpws :- . 

(1) To impl'ove the existing short-staple types of cotton, by developi,ng, 
through tJrossing or selection, a longer and better fibre, while 
maintaining the high Qnttum of the low quality type. 

(2) In areas where the conditi9ns admit of it, to cortti~ue and intensify 
the present attempts to introduce longer-staple exotic' cottous. 

(3) To make more determined alid systematic efforts to provide a free 
. and effective demand for improved cot'toJ;ls, and to see that they 

reach the buyer in a pure and unadulterated condition. 

(4) To improve marketing arrangements generally, and to prevent some 
of the more dangerous forms of adulteration. 

With reg(l,rd to (1) it has been stateu in paragraph 9 above that the 
problems indi.cated are sufficiently difficult and important to justify the 
appointment of two or three botanists, specially deputed for this work.' The 
impro"ement of Indian cotton ls . an urgent matter. It is hO'Yeyer possible 
to speed up research work by the employment of increased stuff. This may 
be done either by tackling more individu~lll£Oblems at once, or by dealing with _ 
each individual pr.oblem intensively, e.g., 'OY following each experiment 
through all the life history of the plant in detail, instead of merely recording 
final results. 'fhe strerigthof the expert sta~ and the problems which they 
Rho-uld take up should be settled, by an authority competent to form an opinion 
on a consideration of the whole aspect of the case, both scientific. and economic. 
In this connectiou it may be remarked that the Board of Agriculture, as at 
present 'constituted does not seem the right kind of body for this purpose. 
It is too unwieldy, too overburdened with details, and is not equipped for 
giving adequate considel'ation to the economic and especially to the industrial 
aspect of a question like this. Such a body can hardly deoid!!. for instance, 
to what extent should a staple spinning 20's be aimed at, rather than one 
spinning 40's. 'rhe botanists selected should be required to work at the 
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problems pr~scribed for them and should" not be allowed to alter these, without. 
the sanction of an authority not less competent than that which decided the 
original lines. 

'l'he above are, it is thought, the principles which are best calculated to 
give the speediest results and in t.he most economical way. Bnt the task will 
in any case be a long and difficult one. It is hard for a non· expert to realise 
what a lengthy, laborious and unceliain process is the building up of a new 
type. Line after line of work proves infructuous; characters cannot be fixed 
in combination with other characters; differences are small at first; the plants 
can be crossed. in a single operation, but the botanist can do nothing all the 
rest of the twelve months but patiently await the result of this single act; 
and the slightest mistake or accident wastes a whole year. It has' taken Mr. 
Leake, for instance, ten years to arrive only at the beginning of a very promis
ing development. Results, however, occur in a satisfactory proportion of the 
lines taken up, if the choice is made on reasonable grounds, and the prizes of 
success are enormous. A gain of six crores of rupees has been mentioned above 
as the possible result of one particular line of work. 'fh!,t there is nothing 
improbable in this expectation may be shown by the fact that in the Central 
.Provinces we found that,JIlerely as a result of a botanical examination of the 
mixture of cottons grown in that province and the selection of the best type 
of the most profitable of those varieties, an annual addition of over one crore 
of rupees to the wealth of the local cultivators has been already made by the 
local Department of Agriculture, over an area of 700,000 acres sown with the 
seed supplied by Government. 

With regard to the third pOlnt, this very necessary work is at present 
carried out by the expert staff of the Agricultural Department, often, it would 
seem, to the neglect 9f their more technical duties. Some arrangement should 
be made, either for the undertaking of these duties by a less highly trained 
bu.t equally reliable class of Government employe, or for their performance by 
some non-G1lvernment agency. 

The improvement of marketing arrangement8 should be taken up by 
Government, not only as a necessary condition for the dissemination of improv
ed crops, but in the interest of the people generally. A great benefit would 
be conferred on the' cultivator, and no doubt on the consumer, if the former 
could be giv{jn a market, where buyers would compete freely for his grain 
or other articles, and he would be reasonably safeguarded from the more 
undesirable manceuvres "of brokers, touts and their allies. 'rhe ni~ttei' niight 
be enquired into, at any rate in the larger provinces, by offioers deputed for this 
purpose; and such system of market supervision might be adopted as the result 
of the enquiry seemed to indicate as suitable. Moreover, the maintenance of 
a high standard of efficiency in the supervision of markets should thereafter 
form a part of the.regu!ar policy of Local Governments; a Collector should 
think it no ress a part of his duty to see that his loca\.markets were so arranged 
as to secure for the grower a fair share of the price and not to acld unnecessarily 
to the cost Of the article to the consumer, than to secure efficient sanitation 
by a Municipality or road-making by a District Board. The proper authority 
to undertake the supervision of marketing arrangements and of gins is probalJly 
the Director of Industrie~, but the point requires further examinatiou. 
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• 
STATEMEN'l' No. I. 

(a) QUANTl'rr. 

Production (in bales of 500 lbs.) as gi.ven at page 395 of Pro!e,sol' Todd', poo" 0"" The 
TYoJ'ld', CoitOI! Crops." 

. 
Consumpti.on 
(a9 given on 

Other page '10 of 
Ametilla,. India.. EglPt, RUGsla, , Chiua. ConntriSs. TOTa. 'I'odd's book) 

in bales of 
500 IbB. 
TOTJ.L, , 

3.3".000 I 
, 

1902-03 ]0,768,000 1,168,000 342,000 1,200,000 801,000 17 AI36,OOO ... 
1903-M lO:tU"OOO 3,161,000 ; 1,302,000 '71,000 1,200,000 751,000 11,016,000 ... 
19M-oS lS,657POO 3,701,000 1,283,000 536,000 71i6,OOO 803,000 20,706.000 ." 

1905-06 11.320P~) 3.'18,000 1,192,000 606,000 788,000 936,000 18.2G6~OOO ... 
]906-07 13.561,000 ',9M,OOO 1,390,000 169,000 1506,000 1,021,000 a2.467,OOO 20,605,000 

Ulo7-oa 11.5~2,oOO 3,122,000 1,447,000 664,000 875,000 050,000 IS,MO,DOD :h,053.000 

lOOs.-09 13.829,000 3,602,000 1,150,000 60B,000 1,933,000 {l1l9,OOO 22,271,000' 22,8B7~OOO 

l00IJ-lO "10,651,000 ~,'118.000 1.000,000 686,000 2,631,000 950,000 
. 

20,536,000 22,318,000 

1910·11 lJJ,132,ooO 3.81i8,OOO 1,51li,OOO 8[15,000 8,467,000 967.000 22.829,000 24,605,000 

101l.,,1 16,043.000 3,288,000 1.485,000 876,000 3.437,000 1,058,000 Zd,186,OOO 211,lZfi,OOO 

HI12-13 141,129,000 !S,81l5,OOO 1,507,(100 911,000 3,931,000 1,171,000 26,04<a.,OOO 26,8113,000 

191a-Ii Ii,610,OOO 15,201,000 1,1137,000 I,016,poO 4.,000,000 l,lI40,ooO 27,103,000 27,000,000 

191'·15 16,500,000 6,000,000 1,800,0:)0 1,800,000 41,000,000 1,800,000 2£1,400,000 " ... 
Elii-> . 
ma~!l. 

(h) VALUE (IN ltUPEttS). . 
1-·)' 

1 .... 03 2,l€i,840,09,ooO 82,4.5,82,000 18,06,81.()OO 6 .... 62.28.000 U.91,06.000 11,70,67,000 3,00.297 63,090 ... .. . 
1903000li 2,46,71.25,000 32,1',18,000 28,88,36,000 7,66,84,000 16,61,69,000 18,OO,~.O'J0 8,~8.44,OOO • ... 
1904-06 2,60,M.86,OOO '8,30,06,000 2;,73.07,000 8.4.\).89,000 I 12.25,23,000 1",Oi,II1,OOO 3,71,50,28,000 ... 
1005-06 1,60,02,17,000 85,76,12.000 22,46.92.000 8,16,56,000 

I 
10.13,36,000 18,2.2,16,000 2,08,71,27,000 ". 

1906-01 2,32,23,03.000 58,64,02,000 33,98,ofi,OOO 11,28,77.000 11.23,78,000 16,90,~2.0oo 3,8:10,28,87,000 8,39.08,10,000 - ~ 
19()7-O8 2,14,70.13,000 35,99,89,000 39,78,35,001) 10.81.8i,000 13,62,{l9,OOO 16,99,16,000 3.81,{l2,86,OOO 3,76,58,66,000 

1008-011 2.26,75,84,0(10 41,1)6,06,000 2~,80,09,OOO 10,4Q,OO.OOO 241,69,10,000 14.85,040.000 3.0,06,12,000 3.~a.o8,OB,OOO 
'. . . 

1009-10 2,00,77,13,000 58,61.8;,000 ~2!),C2,OOO 10.83,63,000 42,20.97,000 16.7I,li,OOO 3,53.B6,33.ooo 3,92,61,18,000 

"lIHo-11 2,85,17,18.000 
/ 

60,02,86.000 In,48,16.ooo 16,66,90.000 68.9f!.89,ooo 21,02,22,000 4.,93"3,801000 6,3i,B:i.12,OOO 

1911-12 3,25M .24,000 64.,30.68.000 i-fl,C3,33,000 U.80,OZ,OOO 62,85,90.000 21,02,66,000 5,19,09,88,000 iI,19,2ti,4S,OOO . , 
191213 2,58.08,61.000 89,74,38,000 39,211.fiO,ooO 14,31,81.000 70,66,30,000 21,6:i,{I2,OOO 4..83.62,77.000 4;OO,'9,7Iiooo 

iOUJol41 2,91,U,66,OOO 80,141,01,000 4i.16,08,OOO 16,OO,M,oOO ~4,ZO.OO,OOO 27,71,46,& fi,M,09.4.7,ooo 6,68,39,31,(10(1 , 
a!.,.l0.000 Hllt.IS 2,940,83,44,000 56,95.83,000 20,61.31,000 67,23,75,000 22,16,36,000 U3,78,81,OOO ... 

. - I 
NOTE ,-The ,'uIllation baB been ~ade on the basis of the prieee prevailillr in tt'_B different lears. 

. . 
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• ST ATEMENT No, II, 

8howin!J tlte prices 0/' Tinnies ' at Tnticorin 08 com.p01'ed witlt th08e at Liverpool. 

Period. 

. 
1 

81,t De",mber 1914 

15th Jan.,,'y 1915 

29th J snua,.y 1915 

12th February 1915 

26th February 1915 

~2th lI[",.h 1915 

26th Maroh 1015 

16th Aplil 1915 

30th April 1915 

14th May 1915 

4th Jun. 1915 

11th June 1915 

25th Jun~1915 

9th July 1915 

lI3rd July 1915 

6th August 1915 

20th August 1915 , 

Srd September 1913 

17th Seplembet 1915 

lst October 1915 

15th Oelober 1915 

lI9th October 1915 , 

12th November 1915 , 
26th November 1915 

11th Deeember 1915 

25th Decembe, 1915 
, 

310t Decembel' 1915 

14th January 1916 , 

29th Januars 1916 

11th February 1916 

95th Fepruary 1916 _ 

17th March 1916 

lot Maroh 1916 S 

.1 4th April 1916 

, 

I 
I 

-

, 

, 

, 

. 
, 

PRIeRs PER lb. IN ANNA.S AND D][CI1U.L8. 

American Ti~n""eJ]y TinnieI' at middling· at Liver- Tuticorin, 'Vesterns 
R.t Liver- pool, F, por Ib, 

pool, G. Ii', 'F,G,F, 

2 8 4 6 

~'58 4'00 8'20 2'88 

4'80 4'24 3'52 2'88 ' 

5'02 4'54 S'20 3'02 

4'97 4'54 3'52 &'36 . 
4'97 4-54 3'62 3-68 

5'17' 4'81 S'68 3'78 ... 
5'48 5-]4 4'19 S'P7 

5'75 6-44 4'42 4'06 

5'66 5-40 4'48 4'45 

5'SO 5'10 4-16 4'16 

5'S5 5'15 4-06 .. , 
0-37 5'20 4'03 S-60 

p'20 5'10 3-94 S-58 

5'17 5'00 3'84 S-65 

5'13 5'0-; S'78 S'57 

5'53 5'25 4-00 S'36 

6'42 5-15 4'00 3-36 

5-78 0'40 an 3'74 

6'14 6'05 4'80 4-00 

6'97 6'43, 4-80 4"72 

7'23 6-85 0-31 4-83 

7-02 6'65 4'96 4'86 

7'01 6'60 5'02 4-17 

7'28 6'90 5-06 4'6. 

7'56 7'25 5'06 4'64 

, .. -.. 4'86 4'48 

7'92 No .. ' , .. 
8'79n 7'75 5'50 4'74 

7'93 NO 5'54 4-86 

S'06 7'75 5'54 5-40 

7'72 1'50 5'79 , 5'63 

7'87 7'65 
, 

6'U3 5'89 

7'77 7'50 6-08 5'76 

7-78 7'55 5'82 5'42 

PRICE PER BALE of 500 lhe. IN 
£ .un DECIMA.LS of £. 

American Tlnnevelly TiI1T11eS at middling at Liver .. Tuticorin, at Liver- pOQI, F. 
pool . G, F, F, G, F, 

6 7 8 

£ £ £ 

9'54 8'38 6'67 

10'00 8'83 7'33 , 
10'46 9'46 6'67 

10'35 9'46 7-33 

10-35 9-46 7'S3 

10'77 10-02 7-67 

11'42 10'71 8'74 

11'98 11'S3 9'20 . 
11'79 }l'25 9-33 

}l'Ot 10'62' 8-67 

11'14 10'70 8'47 

11'18 10'83 8'40 

10'83 10'62 S-20 

10'77 10-42 8'00 

10-69 10'52 7'81 

11-52 10-94 8-83 

11'29 10'73 S'33 

12-0~ 11'25 8'53 

12'78 12,60 10'00 

14'52 13'40 10'00 

15'06 14'27 n'07 

14'62 13-85 10'38 

14-60 13-75 10-47 

15'17 14'38 10'53 

10'96 lidO, 10'53 

.. , .. 10'13 

16'50 15'63 .. , 
18-83 16-15 1l'47 

16'52 16'04 11'53 

16'79 16-15 11'53 

16'08 15-63 12'07 

INO 15'94 12'53 

H'SO 15'63 1~'67 

16'22 15'73 12-13 
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STATEMENT No, II-contd, , 
Showing the prices of 'Ti1}nies' at TuticOlin a,compared with those at Liverpool-contd, 

Period. 

1 

23th,Ap,'Il1916 

12th May 1916 , 
26th May 1916 

9.h June 1916. 

23rd June 1916 

7th July 1916 

21,t July 1916 

4th August 1916 

18th Augu.t 1916 

l.t September'l916 , 

16th &ptember 1916 

29th September·IOl6 

13tb October 1916 

27th Octob~r 1916 

lO~h November 19U 

24th November J.~16 

8th December 1916 

22.d Decemhor 1916 

5 

1 

2 

t.h Jam,orr 1917 
~ 

9th January 1917 

nil Februa.ry 19] 7 
/ 

I 

I 
I 
I 

,I 

,I 

PRIClIS .PIR lb. IN ANNAS JoND DEC::r.U.LS. 

American Tin.evellv I T' , t 
middling a.t Liver:! m~les. a Weste-rns 
at Liver· I F I Tuhccrlll, per Ib, poo,. FGF 

pool. G,F, '" 

, 
I 2 

1 

3 40 5 
, 

7'94 7'65 5'79 5'50 
; 

8'44 S)O i 6'05 5'SO 
! 

S'47 8'10 6'02 5'26 

8'42 8'00 6']4 6'76 
. 

8'29 7'00 6'14 5'39 

8'04 j'65, 6'24. 6'03 

7'91 j'65 6'27 6'06 

S'67 3'20 6'53 6'.0 

8'86 8'45 6'34 6'62 

9'90 9'20n 6'72 6'SS 

9'51 8'95. 6'69 6'78 

9'47 3'9Un 6'63 6'78 

JO'll 9'40n 6'35 6·78 

11'14 10'40. 6'32 .. , 
11'42 lO'flOn 6'75 7'26 

ll'90 l1'30n 7'49 ,1'46 

12'Oon 11'45n' 8'00 7'74 

1O'09n g'65n 8'00 7'42 

10'96n IO-45n .. , .. , 

.. , .. , , .. .. , 
10'3Sn 9'90n .. , ." 

! p BICE PBS B ALlI 0 F 500 Ib S, IN 
£ AND DECIMALS of £. 

Amel'ican Tinn •• eUy Tinnies at middling at Livet·. 
at Liver- pooJ, F. Tuticol'iu, 

F,G,F, 'Fool, ' G,F, 

6 , '7 S 

£ £ £ 

16'54 15'93 12'07 

17'58 16'S7 12'60 

17'65 16'87 1~'53 

17'54 16'67 12'SO . 
17'27 16'46 12'SO 

16'75 15'94 13'00 

16'60 15'94 13'07 

17'7(; 17'08 18'60 

18'46 17'60 13'20 

20'63 19'17n 14'00 

1,'82 18'65n 18'78 

19'73 18'54n 13'&0 -21'U6 19'53n 14'27' : 

23'21 21'66n, 14'20 

23'79 '22'71n 14'07 

24'79 23'54n 16-60 

25.'10. 23'860 16'67 
-

21'02n 20'10n 16'67 

l!2'83n 21'7Zn .. , 
.. , .. , .. , 

21'62 20'69n 
'" 
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APPENDlX C. 

THE SUGARCANE INDUSTRY. 

The sugar problem in r ndia is capable of being statecl very simply. In ~ugar ,problem 
the last year before tbe Wal' (1913-14), the area under cane in the provinces In Tndia, 

for which returns are received was 2,659,800 acres, from which a IIormal 
yield of gUI' would be 3,428,000 tons. GUI' is also produced in some provi,nces 
from palm t.rres to the extent of about 150,000 tons, bilt the quantity apparent-
ly does not vary much from year to year, and has not been affected by the war. 
In the year 1913-14 the imports of sugar and molas,es together were 896,800 
tons. '1'0 what extent can these imports be replaced by sugar produced in 
India? 

2. During three years of war the average annual imports of sugar bave Production in 
decreas~d by 256,000 tons, whilst the increased area brought under cultivation India, 

is capable of producjIlg about 350,000 tons of gUI'. 'fhe tables given below -
furnish the data upon which the above statement is based. 

TABLE r. 

Normal 1913-14_ 1917-18_ 
, 

Provirees. 
yield 

of our ill 
tODS per Area. in Oul:tnrn ."'rea in OuttUl'D 

acre. aores. in tons. aeres. in tons. 

. -

Bengal 1'3 216,500 281,400 207,000 269,100 

Bombay 3-1 63,500 Ig6,800 113,000 350,300 

Madras · · 2'2 83,600 183,900. 123,000 270,~OO , 

United Provinces · . . 1-2 1,389,300 1,667,200 J ,,!,g7 ,000 1,796,400 

Bihar and O!'issa , I-I 262,900 2g9,200 263,000 289,300 

Punjab · , 0"9 410,800 369,700 502,000 451,800 

Cent!'al Provinces · 1'1 20,400 22,400 25,000 27,500 

Assam · . 0'9 :{7,900 I 34, 100 35,100 31,500 

NOI'th-West Frontier Province 2'0 31,800 63,600 31,000 62,000 

Minor Areas , 1'3 24,900 32,4l'0 n,ooo 28,200 

Tot al .. - -2,54,1,600 3,150,700 2,818,000 3,576,700 

Native States · 1-5 118,200 J 77,300 (not available). 

"l'OTAL ... 2,659,800 3,328,COO ." 

I 
... 

Table I gives the area under sugarcane in 1913-14 compared with the 
final forecast of 1!Jl7-18. These areas multiplied by figures furnished by the 
A"ricultural Department for the average outturn per acre of each province 

o , ' 
give the weight of gur produced in a normal year from the area under cultiva-
tion. From the statement it will he seen that in 1913-14 the cropfn British 
India, if the yield was an average one, was 3,150,000 tons" and in the Native 
States from which returns are received 177,000 tons; whilst in 1917-18 on the 
same assumption the crop in British India will he 3,576,000 tons, an increase 

4!j 



• 

342 

of 4.26,000 tons. Figures for the Native States are not yet available, but it is 
fai1'ly certaiu tbat they would show a ~omewhat similar increase, 'Villi., 13 per 
cpnt, , and we may, therefore, assume that the total inc.reased production of 
India will be about 450,000 tons. Areas for which no figures are furnished 
are the Native. Statcs of Hyderabad, Baroda, Baluchistan and Sikkim. 

TABLE II. 

Impol'ts of Value 
Year. sugar in£ 

in tOllS. sterling, 

1912-13 772,J53 9,519,172 

19J3-14 896,869 9,971,25J 

1914-15 
·r 

550,120 7,014.990 

1915·J6 642,744 lJ,078,531 

: I J916-17 542,219 J 0,300,210 
I , 

Table II furnishes the imports of sugar into India from outEide with the 
values expressed i~ sterling for the five years 1912-17. ThA rapid increase in 
the rate of importation came to an end with the outbreak of war. In the two 
years imme,diately preceding the war, imports aveiaged 834,000 tons; whilst 
in the three years of war they have fallen to an avera,ge of 578,000 tons, a 
decrease of 256,000 tons. The expenditure on foreign sugar shows little 
changp; the average annnal imports in the pre-war years referred to were 
valued at £9,748,000 and in the war yenrs at £9,469,000. That is to say, the 
fall in volume of imports was almost exactly counterbalanced by the rise in 
price. From this it would seem that,India is able to spend about ten millions 
sterling a year on sugar, which u;ay be regarded somewhat in the nature of a 
luxury, aud that for her ordinary dietary gler is sufficieut. The rise in the 
price of sugar rlimiuished the quantities consumed, and this deficiency has been 
made up by au equivalent amount of gur. The increase in cane cultivation 
is a very satisfactory feature of the situation, and justifies the expectation that 
the efforts now boing made by the Government to raise the standard of 
agricultural practice will result in avery !!larked advance iu the industry, both 
as regards area cultivated and yield of crop. 

It will be observed from Table I that cane cultivation is very unequally 
distributed throughout India and that by far the greater area is situated in the 
alluvial plains o~ the Ganges and Iudus river systems. The weight of the 
cane crop per acre in the south of India is, however, much greater than in the 
north, where the cold season is too prolonge~ to yield, at any rate· with the 
present types of cane, the returns obtained in the warmer and more equable 
climate of the south. Further the percentage of available sucrose, upon which 
the weight of gur extracted depends, is appreciably larger. In Bombay and 
Madras, too, the cultivation is better, irrigation is fuller,and manuring is on 
a far more liberal scale. Cane growing in these southern provinces is, 
however, dependent for it~ extension on storage irrigation, though much may 
be done al~p by power pumping from wells or riv:ers. Any large increase 
from wells worked by bullock power is not to be expected. Iu the United 
Provinces and the Punjab, where snow-fed canals exist on It large scaJe (by 
far the most economical form of irrigation for a crop requiring water during 
the hot weather), climatic conditions are less faV91lrable, but the e!lU\! !lre!ls 
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are larger than those of the southern provinces. A very large acreage is 
grown in Bengj11, Bihar and the United Provinces, practically speaking with
out irrigation.. In the United Provinces, even where irrigation is given, it is 
mostly very scanty, e)i'cept where canels are grown for chewing; and it is 
improbable that it can he materially increased. In the small, highly-culti
vated cane areas of Madras and Bombay, and to a. less extent in the Central 
Provinces, the work of the Agricultural Departments has been more effective 
than in the large, ill-cultivated cane areas of the small and poor cultivators of 
the United Provinces. 

3. The main line along which the problem must be attacked is obviously Agricuitqral 
that of agricultural improvement. The policy should be generally to contiuueimprovement. 
h . t -1 . t' -. f h M d dB b t Results of past t e Improvemen, a ong eXIS mg imes, ate a ras an om ay crops; o working in the 

introduce varieties into the northern provinces which will give the best results provinces. 
under existing conditions of temperature, water supply and climate; and to 
induce the growers of the northern tracts tl? t'ake up, along with better types of 
cane, higher manurin~ and cultivation. The extension of irrigation in the 
southern provinces will doubtless be continued on the lines best calculated to 
obtain for the growers the greatest benllfit in return for the money expended. 
Some share of this is bound to fall to sugarcane. It has been found that in 
Bombay, at any rate, cane growers are ready to pay as much as Rs. 60 per acre 
for the irrigation of thick varieties, and it seems hardly necessary to press the 
claims of cane to any special treatment in these areas. , 

Turning to the purely agt'icultural "ork done in the various provinces, Madras. 
we find that in Madras considerable improvements have been effected by 
the introduction of a disease-proof cane, with the result of arresting 
the decline of the cane area in the deltaic tracts. Improved methods of 
cultivation have iIlso led -to an increase in the area under cane, owing 
to the larger profits thereby obtained. No estimate is available to the 
Commission of the probable increased area to be loolwd for owing to greater 

_ irrigation facilities, or of the amount of improvement, in the yield pe~ acre 
that the Agricultural Department has in view. 

Mr. Keatinge, the Director of Agriculture, anticipates that, out of tile Bombay. 
areas in Bombay over which irrigation is now to be extended, some 80,000. acres 
are likely to be planted with cane. The Agricultural Department, by an applica. 
tion of water and manure in quantities actually less than those given by the 
local growers, secured a crop in 1915-16 of 50 tons of cane yielding six tons of 
gur per acre. 'fhe use of ammonium sulphate together with oil cake in addition 
to farmyard manure was found to be the most economical form of 
manure. Sulphate of ammonia is admittedly suitable for sugarcane 
in many parts of India; and the general adoption of coke-oven recovery plants 
on the,coal fields should lead to an increased supply at a lo,,-er price, which 
would be a great benefit to the cane industry. 

In the Central Provinces the agricultural improvements at present being Central 
demonstrated, thougli promising enough -in their way, are not likely to make Provinces. 
any very large difference to the gross yield, as the area under cane is so small. 
Much, however, depends on the quantity of water likely to be made available 
for cane as the result of the numerous irl'igation works under construction or 
projected in this province. l'he irrigation of cane from storage works in this 
part of India does _not, judging from the history of the past few years, seem 
very promising, owing to the heavy losses from evaporation and leakage in 
channels, when small quantities of water are passed along them in the hot 
season. The extension of the storage capacity of the reservoirs feeding the 
Mahanadi canals may, however, afford a largely increased supply of water for 
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United 
Provinces. 

North-West 
Frontier 
Province. 

cane. Very high yields can be obtained in the south of the Oentral Provinces 
where conditions approximate to those in Bombay or Madras. 

An import~' factor in the United Proyinces is the result expected from 
the crosses which are being produced in the experimental area in Coimbatore. 
But Dr, Barber; the SugaJ'cane Expert, reports that he wi~ not be able to test 

·these and give them out to the Government farms for local trial till 1921. If a 
seedling cane, combining the hardiness and resistance to unfavourable climatic 
conditions of the looal United Provinces varieties with something \1f the increased 
yielding: power of thicker exotic species, can be evo)ved, then the prospects of 
increased production on, and extension. of, the existing area are very hopeful. 
But in order to make this possible, the ryots must be induced to improve their 
cultivation and to adopt an altogether different standard of manuring. Mean
time, the report of the meeting of the Board of Agriculture in 1916 states that a 
Java variety can be grown successfully in the United Provinces, with slight 
modifications of the local agricultural methods, to yield 70 per cent. juice in a 
nine-roller mill, with 15 per cent. 'sucrose, while the local varieties, under the 
same conditions give only 55 per mint. juice, with 10 to 11 per cent. sucrose. 
The above are the results of crushing on' a considerable scale at the nosa 
factory, and the variety in question,' which was grown by the factory,has 
been thoroughly tried in other parts of the United Provinces. The prospects 
seem very favourable, and all now depends on a successful demonstration 
campaign. It will be necessary to provide very large quantities of manure 

\., in the form of oil cake, for it is at least doubtfql if the local supply of farmyard 
manure can be greatly increased in the near future. 

The United Provinces Government is taking steps to popularise the 
use of mahua cake as a manure for cane. The example',of Formosa, * 
where the Japanese Government advanced £2 ,vorth of fertilisers for every 
2'4 acres put under cane., dn condition that the cultivator himself spent 
another £2·108. 011 fertilisers, has often been quoted, and whatever may have 
been the result of certain othcr measures taken in that island for the 
encouragement of sugar cultivation, thete is no doubt that this. or some 
modification thereof, would afford a great stimulus in India: It is necessary 
however, to make absolutely certain that the new canes are in every way 
suitable, and are not liable to ruinous damage ·from local pests or diseases. -
It is probable, fQ,l' instance, that damage from pig would be a serious matter in 
the United Provinces and Bihar, if thick cane were introduced, and it would 
be difficult to 3,rrange for effective protection of the small scattered areas. 

Although situated in the extreme north-west corner of India and exposed 
to bitter frost in the cold weather, sugarcane is grown in the N orth· West 
Frontier Province under irrigation from river channels, on an area of 31,000 
acres, and a yield of ove.r two tons of gur is obtained from an average crop of28 
tons per acre. The area is said to be limited by the local demand for gUI' and 
the difficu:lty experienced by the cultivators in manufacturing it. The Agri
cultural Department has for some years past conducted experiments with a 
view of introducing a modern factory system of cliltivation and manufacture, 
and the results indicate that the prospects of success justify the establishment 
of an experimental Government factory, which could be developed into a large, 
concern drawing)ts supplies of cane from a: maximum area of 5,000 acres. At 
the same time tne prospects of beet sugar cultivation have been investigated 
with almost equally favourable results, and it is suggested that a central factory, if 
erected near Nowshera, could obtain supplies of both cane and beet which would 
enable it to operate for between seven and eight mOllths in the year. This un-

• 'P. Oeel'!igs' Wor1d#s Czlne Sugar Industry~ 1912, page S6. 

• 
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usually long period is partly due to the fact that the oane after cutting can he 
preserved with little or no deterioration over a period of several months. At 
very small cost, therefore, the gap hetween the end of the cane and the begin
ning of the beet harvest can be bridged. The beet harvest can also be pro
longed by sowing in September and October and again in :February and March. 
No information is available as to the ultimate extent to which d§velopments in 
the direction of this, combined cultivation could be carried, but it is probable 
that, the initial success of one factory wonld lead to the establishmcnt of others 
and that-the ultimate limit would depend upon the extent of land which could 
be brought under irrigation. This might possibly he increased by the employ
ment of pumping plant.s on a large scale. 

There are in Assam and Burma large areas of land s'uitable for the 
cultivation of sugarcane without irrigation; bui it is probable that irrigation. 
supplementary to the rainfall will be found to be very profitable, and this can 
be supplied by the addition of small pumping in~tallations capable of lifting' 
water from the rivers and streams, which in these provinces are of a perennial 
character. The area under cultivation in Assam ill 1917-18 is ,stated to be Assam. 
35,000 acres, with an average yield of only 0'9 tons of gU1' per acre. 'l'his 
outtul'n is' recognised to be much less than might be obtained with good cultiva-
tion ; and, at the instance of the Board of Agrioulture, the Local Administration 
has started experiments at Kamrup with a view to develope cane oultivation on 
modern lines and to work up the crop in a large oen tml factory to produce white 
sugar. The experimenhl work commenced in 1914-15 and has gradually deve-
loped, though progt'ess has been delayed by the diffioulties in getting machinery 
for the oentral factory. Up to date nearly 700 acres of land have been hroken up 
by steam-ploughing tackle, and 530 aores planted with cane. The erection of 
the manufactnring plant has not kept pace with the agricultural developments, 
lind no commercial results are yet available. The experiment is an exceedingly 
important one, and, though unforeseen difficulties have been met with, the 
results so far obtaine9- IIrc very promising, and there is every reason to expeot 
that it will uItimately prove the possibility of establi~hing in Assam the central 
factory system of growing cane. 

In Burma the area under cane in 1913-14 was 15,100 acres. Here an Burma. 
alte,mpt w-as made to get a oentral factory started, but owing to the war the 
idea had to 'be given up. The proposal was that a Rangoon firm should under-
take to make experiments in the area oommanded by the Minbu canal, at a 
cost of Rs. 20,000, half of which was to be paid by Government. If they 
proved successful, the firm was to lay down plan t capable of dealing with an 
area of 10,000 aores. It is slated· that crops of 30 tons per aore without 
manure have been obtained on the Government farm. 

It seems th8-t promising tracts exist in these two provinoes, for the 
establishment of oentral facf-ories, growing at any rate a large proportion of 
their own oane, but that there are many initial diffioulties to overooine, especiaIJy 
in the matter of labour. Areas taken up for cane growing would presumably 
be free from tenanoy rigltts and other inoidents of our Indian revenue system. 
It is especially this freedom from legal difficulties that inspires a hope that a' 
really oonsiderable quantity of sugar might ultimately be produced in Burma 
and Assam. Dr. Barber, who has visited the former province, regards the 
conditions there, apart from labour difficulties; as very promising, and it should 
be the policy of Government to give out suitable areas for the establishment 
of central factories to reputable firms, and to invite such applications. 'l'he 
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system followed should provide for small cultivators growing cane alongside the 
larger areas of the factories, a condition which the probable necessity of 
importing labour renders the more important. 

In accordance with the reC!>mmendations of the meeting of the Board of 
Agriculture held in 1911, Dr. Barher has been engaged on the production 
of. seedlings suitable for various conditions of soil and climate, and also seedlings 
with maximum sucrose content. Very promising results have been reached 
in this latter direotion as the result of two seasons' work. An agricultural 
question of importance to the factory owner is the extension of the period 
during which cane can be obtained ready for crushing, by selccting varieties 
that ripen at different times, or by extending the period of planting so as to 
prolong the ripening period.' If, as stated in the note prepared by Mr. Ooventry 
on cane growiug in Bihar and printed in the Report of 1916 (page 90) of the 
Board of Agriculture, early planting does not lead to early ripening,. this may 
·be owing to the cold of the e~rly winter months, as in the warmer climate of 
the south of the Central Provinces, the opposite was found to be the case. Two 
different classes of cane, one early and one late ripening,. could, however, as 
Mr. Ooventry stated, be grown in Bihar side by side, thereby extending the 
period. . 

4. In view of the shortage of farmyard manure, it is necessary to employ 
some substitute which can replace farmyard manure wholly or partially. This 
exists in the form of various kinds of oil cake, which, at any rate in the case 
of heavily manured and well cultivated land in Bombay, gave the most eco
nomical results when used with ammonium sulphate. The stimulation of the 
oil·pressing industry that would arise from an increased demand for cake would 

-be a desirable end. Sulphate of ammonia was sold in India before the war 
(J une 1913) at Rs. 257 per ton; it should be 'possible to sell sulphate of 
ammonia produced in India at a much lower price than the imported 
article. 

,5. The cost of cane cultivation and the prices paid for cane by factories 
are of interest' in this connection. The usual price paid for the poor class 
of cane obtained by factories in the United Provinces and Bihar before the 
war was four annas a maund. l'he price however varied between 3l and (j 

annas, according to the price of gur and competition between factories. 
Higher prices were said by the Bihar witnesses to have been paid since the 
war, but generally the priCe in Bihar is much the same as in the United 
Pl'Ovinces. In places where a tbicker class of cane is grown, much higher 
prices are the rule, altbough, except in Madras . in the neighbourhood of the 
sugar . factory at Nellikuppam, there is very little purchase of cane on a 
commercial basis in such tracts. The ryot in Madras and Mysore takes 'his 
cane to the power-driven mill and gets it crushed and the juice boiled down to 
gur. For this he pays the charges levied by the owners of the mill, and then he 
sells the gur himself, obtaining a price equal to 10 to 12 annas per maund of cane. 
'.rhe lowest price in pre-war times was eight annas a maund. Enquiry in con
nection with experiments in the Hadi process in thi) Central Provinces showed 
that nine annas a maund was the lowest figure that would satisfy the cultivators. 

. , 
In Bombay, it cost the Agricultural Department slightly over ~our annas to grow 
a maund of caue in 1915-16, Most Bombay and' Madras canes have a much 
higher percentage of extraction and usually of sucrose than the northern canes, 
but not, it would seem, enough to account for the great difference in price. 
Oaues which are doubtless somewhat of the same class as those grown in Bombay 
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and Madras are grown in Fiji and Mauritius. In Fiji the nett cost to tbe 
factory is three annM a maund, including the expense of planting, outting and 
transporting, which is borne by the factory. In Mauritius, the Indian growers 
get 5'3 annas-a maund. The Formosan grower reoeives on an average 4! annas 
a maund fol' a cane with 11 per cent. suorose contents. This approximates fairly 
olosely to United Provinces conditions. Until the Bombay grower is ready to 
sell his cane at a price which may be provisionally, stated at six annas a maund 
or a little more, on a pre-war sugar price basis, it does not look as if a central 
factory would have much chance of success in that Presidency. Efforts have 
been made in the United Provinces to induce the ryots to sell their cane on a 
basis of extraction, but without success. If improvement were taken up on a 
large scale, the growers of better cane would doubtless be ready to sell on a 
basis of extraction results; and if so, the growing of inferior' types would no 
doubt tend to decrease more rapidly. 

In the southern provinces, on the other hand, the problem would seem to 
be one of increasing the area under cane nntil the market for gur is overdone. 
If the yield is so large as to make the growing of cane still profitable on a 
lower price basis for gur, and therefore for cane, an opening for theeen tral 
factory will at once be created. If, however; II fall in the price of cane to a 
point still above what a central factory can afford to pay, leads to a decline in , 
area, 1he future prospects of sugar making in these tracts are not promising. 
Here the Agricultural Department can be of assistance, by s~owing the 
cultivator bow to grow as much cane per acre IlS possible in the most economi
cal way. Another difficulty, however, which must be faced, is that due to the 
small area of cane in any given tract, and efforts will have to be made to bring 
about a greater concentration in favourable situations, so as to diminish as much 
as possible the cost of transport to a central mill. 

6. It would seem, then, that tl)ere is a possibility within the next few Agricultural 
years (1) in the southern provinces of a considerable increafe in the area under improvement 
the irrigation works combined: with some increase in outturn, (2) in the future work. 
northern provinces; if the policy laid down by the' Board of Agriculture is 
vigoro,usly pursued, of ' a very large increase in the outturn of the existing area, 
and pOfsibly of an extension of that area in consequence of the more profitable 
nature of the crop. This is so much larger than all the southern areas 
together, that no effort should be spared to promote improvements on lines 
already ascertained to be suitable. In particular, the establishment of a 
sugarcane farm in the part of Bihar north of the Ganges should be no longer 
delayed. In this tract we found tbe mai'u sugarcane areas and practically all 
the factories of the province, and it adjoins a part of the United Provinces 
where much cane is grown. The establishment of central cane factories (3) 
in Assam and Burma offers promising prospects. 

There seems no reason why the various increases above indicated should 
not yield gur or sugar, equal or more-than equal to the quantity of sngar at 
present imported. 

7. There is, however, another very important factor which affects thc area Limitation of 
under cane-viz., the price of other crops. This is especially marked in the ar?a due to 

. . ' pnces of other 
case of Jute III Bengl,ll.. croPS. 

The cane areas in Bengal (including Assam) and in the United Provinces 
in the yc~r 1890-91 were 1,146,611 acres, and 1,104,334 acres respectively 
(Agricultural Statistics fi!!ures). In the year 19u7-08 they were 616,032 acres 
ami 1,471,831 acres, although the yield in Bengal is certainly higher than in 
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the United Provinces. One reason for the decline in the case of Bengal may 
be seen from the statement below:-

Price of lute, Total Brea. 
Pf'riod. Carha EI, under jute 

alcutta. (India.) no) ell, 
-

• 
Ii a. p. 

* Average of 5'years encling190~-05 33 8 11 2,530,308 

Year. 1905-06 57 8 0 8,140,Sn 

J 906-07 50 Jl 8 3,523,558 

1907-08 39 1 5 , 3,942,675 

19M-or 32 9 4 2,835,454 

1909-10 36 10 8 i 2,756,820 

1910-11 40 9 8 2,828,669 

1911-12 5~ 4 0 3,090,S27 

• Average for 3 yeare only. 
t Including AsSam. 

Price pfl'mauna (Final forecast) 
ValleY!Jur, A!'ea under cane 
Calcutta.. (Bengal). 

B a. p. Acre •. 

314 9* -680,380 
I 

4 8 3 623, lOOt 

4 3 2 606,7 Oat 

4 3 5 607,200t 

6 3 - 9 553.000t 

6 12 2 507,800t 

6 2 0 51~,600t 

4 12 0 521,000t 

GM fell even lower in the next two years; but during the above period 
the price of gm' rose IS per cent. and that of jute 61 per cent, The area under 
cane declined by 23 per cent, and that under jute rose by 22 per cent, 

S. It is difficult to draw definite conclusions from such statistics as are 
available regarding either the production of gur or the prices realised in free 
markets. GUI', as ordinarily made, does not keep well in damp weather, and 
immediately after the cane harvest season the -CFOP is thrown on the market, 
owing to the inabiIi~y of thl! ryots to hold it for any length of time. Conse
quently there are violent fluctuations in price, ,and the bulk of the crop has to 
be sold at the time when prices are lowest.' Average rates, therefore, al'e totally 
misleading as regards the actual cash retutns received by the growers. 

There is no reliable evidence of a decreased demand for gur, as the 
percentage of the Indian cane crop which is made into sugar is still small, and 
the figures show that, if anything, there has been in recent years an increase 
in the area under cane, which is likely to become of greater importance now 
that the price of imported sugar has risen. 

'The rapid increase in the imports of sugar is, therefore, due to the increased 
demflnds of the people for sa.ccharine matter, consequent upon a rise in the 
stfllldard of living, and it is fill opell question whether the anticipated increase 
in the production of sugarcane in India will be used in the form of gUl' or 
manufactured sugar. If the demsnd is for gur, the prices for that product will 
remain high, and it will be difficu1t for factories producing sugar to obtain 
supplies of raw ma.terial. On the other hand, if the demand is for sugar, the 
present ratio of prices between gtlr and sugar will not be maintained, gU1' will 
become cheaper and the sugar refineries will be able to purchase it. Hitherto, 
sugar has been thc only article of food which, to any considerable extent, has 
been imported-into India,.and the cane grower and therefore the gur producer 
have been sul,ject to competition from an overstocked market which was 
artificially supported by bounties and cartels. While world prices .. for food 
graills and fibres capable of being grown 011 land suitable for sugar have risell, 
the prices for sugar have steadily fallen! and consequently the Indian sugar 
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grower has found his cultivation less profitable. His methods of cultivation 
have remained unchanged, but to Rome extent his returns have been increased 
by the use of iron sugar mills. Recent work by the Departments of Agricul
ture and of Industries in some provinces has, however, demonstrated definitely 
that there is scope for great ad.vances in the yield of cane by better cultivation 
and in the extraction of its sugar contents by the use of power-driven milling 
machinery. The adoption of these new methods and appliances will increase 
the returns per acre without increasing the cost of production in a similar 
ratio, an.d, the margin of prqfit being thus extended, the area under cultivation 
will grow till the returns cease to offer inducements for any further expansion. 

9. No reliable information is at present available regarding the economic Economic limits 

limitations of the central factory system in India. There is both an upper ~~en~a1 
and a lower limit, but the former need not concern us as it is never likely to ones. 
be reached in India. The lower limit depends on the degree of efficiency in 
manufacture which can be obtained when working on a small scale, and on 
thi~ point the experiments in progress in the United Provinces bave not 
yielded any satisfactory data. That the efficiency will be less than would 
be obtained with larger plant is certain, but the loss on this account may be 
counterbalanced bytbe diminished cost of transport, when the cane supplies 
have to be carried only a short distance and there is a local market fa!' the 
whole outturn. The cost of management is also a factor of some importance, 
and small Indian central factories should be able in this respect to hold their 
own against the somewhat expensive control of the Jarger factories. At the 
presen t. time the lower !imit of the factory system seems to be a mill capable 
of d~ljng'with ~50 tons of cane per day, or with the produce of an area of 25 
acres in the no~ of India or of 10 to 12 acres in the south. Assuming a 
working sea~on of 100 days, the smallest central-mill will require 2,500 acres 
of cane in the north or-India and from 1,000 to 1,200 in the south. Only in a 
few places. can such .farge areas be secured, and itis urgently necessary to 
encourage concentration of cane growing as much as possible, simultaneously 
with the technical development of.sugar manufacture on a small scale. 

10. There were in 1915, 23 sugar factories in British India employing 50 Working, of 
or more persons, and three in Native States. Of the above, nine were in the Indian sugar 
United Provinces, seven in Bihar lind Orissa and five in Madras. Some obtained lactories. 

their sugar from gur only and not from cane directly, some worked only on 
cane, and others on both. Some of these factories also worked as distilleries; 
and in one or two cases they turned to account the carbonic acid gas from the 
fermentation vats by compressing it in steel cylinders for the use of manu-
facturers of rerated waters. One factory has carried the sugar industry to 
the stageo! producing sweets. 

The limited commercial success attained by sugar factories and refineries 
in India until somewhat recently, was largely due to imperfect appreciation 
of the conditions under which the industry must be carried on in India, and 
to bounty-fed competition from abroad. At the present time the Ill'ice at 
which sugar is landed in India is not the only factor in determining whether 
a season's work will result in a' profit or a loss; this depends to a large extent 
on the current .prices of gur, which often bear no relationio those of sugar. 
If the season is poor, gur is deal', and unless sugar is also dear, the mills cannot 
make a profit. But war conditions have, for the time being at any rate, 
enabled sugar factories to work at a considerable profit. 

Obviously the greatest help for existing, and the greatest security' :'£or 
projected mills is a plimtiful supply of suitable cane. If this is not available, 
nothing short of very-high protection will have much effect. 

46 
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11. It must be understood that the peculiar conditions und~ which cane 
is grown in India present certain special difficulties, from tho point or view of 
the central factory. As in many other countries, cane cannot be grown in 
India to advantage continuously in the same plot, except where it is .ratooned; 
it has to be rotated, preferably on at least a thJ:ee years' system, with other 
crops; and the areas in which it is grown are very small and soattered. It is, 
however, sometimes grown by a number of small cultivators in one block, fed 
either by tanks or canals. In the latter case, rates and water supply are often 
regulated so as to concentrate cane in blocks, in order to economise water. In 
Bihar and the United Provinces-in particular, holdings are. very small, and 
where cane is grown without irrigation, or from wells, the result is a number 
of very small isolated patches. In traots which are su~ject to the ravages of 
wild' animals, an additional inducement to concentration i~ found in the 
facilities given thereby for watching and fencing the crop. 

The tenancy law in most parts of India renders it impossible for a capitalist 
to acquire continuous areas for factory cultivation, and it is· more than 
doubtful if Government would be justified in permitting the compulsory 
acquisition of these, or if it would be practicable for a factory to acquire such
by private negotiation, supposing that a clear title could be passed. The 
number of cultivat9rs to be expropriated would be very large in proportion 
to the industrial results; and the process would have to be repeated every time 
a new factory was .started. It would be almost impossible to provide other 
land for the expropriated cultivators, and much hardship aud discontent would 
be created. • 

DifDcalties 12. Another factor that has to· be taken ihto account is the lack of 
~tarding expan- available bullock power for crushing cane. It wili be rell)embered'that by 
Slon of cane far the greater proportion of Indian cane is made into om', the cane being 
growing. crushed in bullock- mills and the juice boiled by the cultivator himself. As a 

rule, the cattle power is insufficient to deal economically. with the cane grown. 
The cattle are overworked and weakened by the hard toil of the mill, following 
on the continuous ploughing of the mOlliloon and the 'I'abi sowings. The 
temptation to the cultivator to slack off the mill, with much resultant loss in 
extraction, is great. Again the crushing season is often prolonged till the 
canes have deteriorated. One or more of .these conditions are usually to be 
found in all areas where cane is grown to any considerable extent. It is 
manifest, therefore, that the expansion of cane growing, in the absence of a 
central fa-ctory, will be held up, unless some suitable means of crushing cane 
otherwise than by bullock power can be devised. The replacement of 
cattle by mechanical power plant, however, will fur~her accentuate the 
shortage of farmyard manure, to which we have already alluded, and render 
the necessity of artificial manures more urgent. 

Efficiency of 
bullock
driven mills. 

The original f,orm of cane mill in India was the old stone pestle and. 
mortar, revolved by bullock power, with an extraction of about 33 per cent. 
in its most primitive form. This type has no"," almost disappeared. The mill 
with wooden rollers was an improvement on it, but worked very heavily, with 
much strain on the bullocks; it gave an extraction of about 50 per cent. 
Various types of iron mill have now for the most part· superseded both, and, 
these are sometimes purchased by the cultivator,but are also often hired out 
by firms, especially in northern India and Bengal, at so much a day, the 
cultivator finding the bullocks and labour. . -

13. The highest extraction that can be effected by the best type of bullock
driven mill is about 68 per cent., or in the case of one or two types 70 per cent. 
This high rate can only be got from thick cane, and can only be maintained 
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by the use of good bullocks regularly relieved. Under similar conditions, about 
62 per cent. might be obtained from medium-sized canes, such as the sarathi 
-grown in the United Provinces. From 50 to 60 per cent. extraction is effected 
by the less. efficient types of mill, according to the class of cane crushed, the 
number of rollers ~nd their setting. A two-roller mill gives about 56 per 
cent. under the most favourable conditions; but it must be remembered, first, 
that a cultivator has by no means always enough cattle Jo work his mill up to 
its highest extraction capacity, and is often tempted to slack the setting of his 
rollers to enable the mill to work faster. The result is that he burns under 
his evaporating pans one-third of the sugar he produces, to turn the other two
thirds into gur. In the next place, the rollers are not usually of hardened 
metal, and get· worn more in the middle than at the ends. This also causes 
much waste of juice. 

14. The real remedy is obviously to introduce power-crushing plant of SmaIl power 
sizes suitable to the cane area available and to the purchasing power and plants to 
technical skill of the people. The success of such mills, in the comparatively crush ca:n~r 
few instances in which they have been tried, has resulted in a tendency to g'll/J' ma . 
concentrate carie growing in their neighbourhood. 

There is a very great difference between the rate of working of power amI 
bullock Ulills. The results of comparative trials at Poona showed that a three
roller mill, with rollers 20" X 14", driven by an oil engine, could crush 4,500 Ibs. of 
cane ali. hour, against 750 Ibs. with a four-bullock mill, and 450 Ibs. with a 
two-bullock mill. )jxperimeuts in the south of India with three-roller mills of 
horizontal type, with rollers 12 inches in diameter and 18 inches in length, 
driven by oil or gas engines, have conclusively shown that they can on an 
average extract 15 per cent. more juice from the (Jane than is usual with 
bullock mills. Such mills require about six b. h. p. to drive them; they can 
deal with from a ton to a ton and a half of cane per hour, and extract sufficient 
juice to yield from 200 to 250 pounds of gur per hour. Under favourable 

. conditions, the output of such mills will·rise to 300 pounds of gur per hour. 
Roughly, their rate of outturn is 'equal to that of six pairs of cattle working 
six bullock mills. As they clln be driven almost continuously day and night 
through the workillg season, these power plants will do as much work as, 
24 to 30 pairs of bullocks, and bullocks can only be worked from five to six 
hours a day each without causing undue deterioration. Evidence is forthcoming· 
to show that such power-driven mills can economically replace cattle for areas 
as small as 40 or 50 acres, and that even smaller types of power-driven mills 
can be advantag~usly employed for areas as low perhaps as 25 acres. 

_ Where t~ese small power-driven mills have been introduced, it has been 
definitely established that they have increased the value of the product 
from It given area of land by from 25 to 30 per cent. Part of this is due to 
the fact th;tt the increased milling power enables the crop to be handled at 
exactly the time when the sucrose contents are greatest. 

In Mysore such plants have!Jeen installed by sugarcane growers cultivat
ing large areas; others have been installed at State expense in' places where 
the concentration of cane growing justified the experiment; and more recently 
.several have_been established by co-operative societies which have be{ln largely 
financ.ed by State loans. No evidence has been produced to show that anyone 
of these plants has been completely successful in regard to the important 
matter of continuous working d~ring the season; but, year by year, it is claimed 
that the results are improving and that the ryots in the neighbourhood are 
beginning to rely more and more upon them .. 
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The remarks below indicate tbe experience which has been gained in 
Mysore. 

"There is as yet but little evidence to indicate the best way to encourage 
the development of these power plants. ,Most of the large grow~rs of 
sugarcane have already adopted them. The ideal method is to-form co-opera
tive societies amongst the growers of the cane who will employ qualified 
experts to run the plants. In those instances in which small capitalists have 
taken over factories originally started by Government, there seems to have 
been a considerable amount of friction which has been injurious to' both 
parties. A lthough a v.ery considerable measure of success has been 'achieved, 
a great deal yet remains to be done to determine the nature of the organisation 
which should be encouraged to carryon and d~lope this method of preparing 
gur for the market. But an infinitesimal portion of the Indian sugar crop 
is so far dealt with in these small mills; yet the results obtained justify fur
ther work on a greatly extended scale." 

It seems proved, then, that if the area under cane is to be increased, if 
heavy crops are to be grown, and if the present tremendous waste of juice is 
to be avoided, small power plants will have to be introduced in very -large' 
numbers. The preliminary demonstration work lliust he undertaken ,by 
Government. Progress has been hitherto very slow, except in Madras and 
Mysore. Every use possihle sl),ould be made of takavi, of co-operative' fil;l.ance, 

_and of the assistance of iandlords, but it seElms that, for some time to come, 
tbe most promising policy would be to encourage small capitalists to crush 
for local custom. ' ~ 

Improvements in 15. Th,e subsequent disposal of the juice is the next point for 
fI'N' :mana- consideration. 
facture and its 
efteet on The three main directions in which improvement of the gUI'-making pro-
refineries. cess is being attempted are-(l) economy of fnel, (2) production of a better 

quality of gur, (3) avoidance of waste from burning and skimming. As regards 
the first point. there is no doubt that over quite considerahle'tracts, the cultiva- \ 
tors find it possible to hoil the gur without other fuel than the megass and 
trash. 'rhe Poona furnace has been for long demonstrated in various parts of 
India. and is an improvement on most local methods. Ooncurrently with the 
experimental work involved in replacing cattle power by oil engines or gas 

,engines, efforts have been made in Madras to improve the arrangements for 
boiling down the juice, and,_while finality in this direction has perhaps not 
been reached, great 'improvements have been effected by the introduction of 
a properly constructed megass-burning furmwe, the hot gases ,from which pass 
under a series of pans. 'rhe price of gUI' varies a good deal according to 
quality; but the best qualities do not in all cases suit local tastes. There 
is, however, no reason why, with instruction, the ryot should not prod;uce a 
very much better type of gUI' thall at present. The soft, dirty gUI' of Bibar 
and the eastern districts of the United Provinces sells for only Rs. 4 per 
maund, while cleaner gUI' from the northern districts fetches B.s. 5. The 
former is mainly in demand for refining, a.p.d the production of a. better 
gur in Bihar· and the eastern United Provinces districts, with a conse
quent riEC in prices, would also probably be fatal to th~ refining industry in the 
north. This wouid scarcely be a matter for regret. inasmuch as the 
cultivator turns out gUl' which fetches a far lower pdce from the refiner 
than he could get for a better made article from the ordinary consumer, while 
the refiner, by dealing with a sugar prQduct which has alrearly passed through a 
process which renders it less suita,ble for sugar manufacture than the juice 
from which it is made, wastes a proportion of the sugar available in the cane. 
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'The amount of sugar obtained frolll gw' refining is about 4'4 to 6 per cent . 
.against 7 to 8 per cent. obtained by direct sugar manufacture from the cane. On 
,the other band, the decay of the refining industry has led to a rise in the prille 
-of molasses from R e. 0-9-6 a maund to three times that price, thereby affording 
.a market for Java molasses, at one time a waste product, whilst at the same time 
-enabling Java sugar to compete in India on more favourable terms. 

~'he two main advantages to the large factory refining gur, as compared 
-with the direct process of sugar manufacture are-.(l} that the wor~, can go on 
-continuously throughout the year, and (2) the heavy capital outlay and recur-
ring coOt of. crushing and concentration are avo!ded. The process as at present 
-<larried on, hoth as a sole industry and by cane-crushing factories in order to 
extend-their working season,' is not likely to die out for a long tim.e, but it 
-does not seem desirable to take any special steps to assist it. 

16. In ihis note proposals relating to agricultural improvement have heen Summary of 
gi ven the greatest prominence. They are generhlly as follows ;- proposals. 

The present improvement of cane should be encouraged in the southern 
provinces. In the United Provinces, a very special effort should be made by 
,demonstrations, by grants of taka'IJi loans, 'or by any suitable modification of 
;the Formosa system, described in paragraph' 3, to induce the people to take up 
the growing of superior canes and to manure them as heavily as the local 
factors of limitation will permit. A no less insistent campaign should be 
-waged in favour of the small power mill. Takavi, co-operation, hire-purchase,. 
cand any other suitable system should be employed. Care should be taken to see 
that the machines are inspected often enough to kcep them in good running 
-order, and that mist1'is are made available for running them. Finally, in new 
areas Jike Burma and Assam, where agricultural conditions are naturally 
favourable, and the encumbrances of tenancy and other' rights do not exist, 
,every effort should be made by . fair offers to induce concessionaires to come 
,forward and build up a eane industry on modern lines. It SEe,ms probable 
that from these areas alone India may be able to obtain a very large prop or
xion of th!) cane sugar that she now imports. 

,- The above measures would undoubtedly lead to or render possible the 
..establishment of . more sugar factories, and, so far as European;managed 
factories are concerned, little more in the way of help is needed. I!'or the 
benefit of small factories which cannot afford European'supervision, however, 
separate expert advisers should be available for the United Provinces and for 
Bihar !lnd Orissa. The propaganda of small power mills· should not be,in their 
hands; it can be carried out as well by II less highly paid specialist with II 
proper staff. The sugar expert's ,services should be given freely and fully 

. to the smaller capitalist, especially at the start of his operations. For the 
conduct of his work, he should be enabled to experiment freely and under 
suitable conditions. He should have a small factory under his charge for 

;this pmpose and to train foremen for the use of the factori'es in bis province. 
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APPENDIX D. 

THE DEVELOPMENT OF THE INDIAN TANNING TRADE. 

It has been calculft.ted that in India there are about 180 million cattle Extent of Indian 
cand 87 million sheep and goats. Though it is only possible to form an appl'oxi- trade ~ hides 

mate estimate of the total number of hides and skins which become available, :~: ~:e~)~w 
there is very detailed information regarding the nature and value of such 
portion of the supply as is expOl'ted, either raw or in the form of leather, 
pl}rtly or completely manufactured. The value of the exports in the last 
four years extracted from the sea.borne trade returns is given below:-

Value of raw Value of leather 
hides and and tanned 

Yeal'. 
skins bide and skillS Totsl. 

exported. exported. 

Lakbs. Lakh8. Lakbs. 

1914-15 7,82 4,,~6 12.58 

1915·16 9,79 5,64. 15,43 

1916·17 IMI 9,44 23,85 

1917·18 . 7,84 e,37 14,21--

'* Provhional figures. 

Except to those engaged in the trade, the voluminous figures contained 
in the statistical returns are of little interest; the history of the foreign trade 
is largely a record of the results of fiscal regulations. The United Kingdom has 

.always taken the bulk.of the tanned or d'ressed hides and a very large propor
·tion of the tanned or dressed skins, while the raw material has gone to those 
-countries Which protected their manufacturers by the imposition of heavy duties 
on all but raw products. TiH the war broke out, Germany, Austria, and Italy 
were the principal destinati'bns to which raw hides were sent, and roughly 

-three-fourths of the raw skins were purchased by the United States. Very 
little information is 'available regarding the internal consumption of hides and 
skins. Probably half the hides and nine-tenths of the skins available in the 

·country are exported. 

2. Hides and skins may be regarded as a by-product of agriculture, the Effects of in
supply to the market being but little affected either .one way or the other by creasing v~lue 01 
·the demand. The export trade, nevertheless, has, from the beginning, steadily raw materIals. 
·expanded both in volume and value, and even more rapidly in value than in 
volume. Indian raw material fills an exceedingly important place in the 
leather market's of the world. Prices have constantly tended to rise, and 

. important changes have thereby been bro~ht about in respect of the internal 
consumption of leather. These will be discussed later on. 

A return of the exports by sea from Fori St. George for the year 
'1846-47 shows that 48,212 hides valued at Rs. 22,423 were exported to the 
United Kingdom, the average.value of each hide being Re. 0-7-5, whilst in 
1912-13 the sea-borne trade returns show that 13,450,913 raw hides were 

,exported from India valued at Rs. 8,05,86,105, or an average of Rs. 6 each. 
-Similarly, raw skins in 184.6-47 were worth Re. 0-3-2 each and in 1913-14 
.Re. 1-9~6. 



Peculiarities of 
Indillll hides. 

Indian skiDs. 
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This increase in the value of the raw material has. naturally affeoted. 
rural economy to some tlxtent by stimulating thlfimpl'Ovement of the organ
isation for collecting hides and skins. ]'ormerly, they wel'e the perquisite of 
the village chuckleI' or chama!', who tanned them in a primitrve way and 
supplied the needs of the villagers in the matter of leathe~, The· increased value
of the hides and the ease with which they can be marketed have led the 
ch!lckler, in many places, to abandon the tanning busincss and to sell the hides' 
to dealers for cash, It has also led the villager to disp~te the chuckle1" 8 right 
to the hides and to employ him instead as an intermediary in the disposal 
of them; while he now purchases leather in the. open marht from the 
agents or middlemen of the organised tanneries and hands it over to a chuckle?' 
to make up into whatever he needs. . 

3. Indian hides differ a good deal in size according to locality and breed;. 
speaking generally, the larger hides come from the Punjab, the north of tlie 
United Provir,ces, and parts of Bombay and Madras. The inferiority of Indian 
hides is only partly due to the poor quality of the cattle, Branding depreciates 
their value ennrmously anq, as many of the cattle' are used for draught work, 
their hides show signs of wear and tear. Only in the large towns, and more
espe~ially in the cantonments, are cattle killed for food, and the bulk of the 
hides availa;ble are those taken off animals which have died from disease, old· 
age, or lllJury. " Slaughter-house" is an elastic term and is ofteu applied to
hides of good quality taken from animals that have died from natural causes, 
but strictly it is only applicable to those obtained from cattle which have 
been fattened up for killing. Slaughtel'-house hides proper are usually of good 
quality and, in the case of cow hides, might well be used for.making sale 
leather; but their number is small. Hindus are very averse from killing 
animals, and. they allow their cattle to linger on in sickness and old age. The 
animals suffer and naturally their hides deteriorate, but the most fruitful source 
of injury is the merciless way in which cattle are branded. This is carried 
on to such an extreme that many thou'l.ands of hides are absolutely ruined, and 
large numbers of them are depreciated fifty per cent in value through 
hranding, which is done to satisfy the owner's oosthetic eye or .. calm his 
troubled mind. It is supposed to be efficacious in keeping away evil spirits and 
preventing disease, and it is also largely practi~ed as a remedy for many 
diseases, e&pecially in the nature of staggers or fits. 

The prejudice against killing cattle is, however, . disrega;rded in some parts 
of the country. In the Central Provinces al1tl theU ni/ed Provinces, "jerked ". 
meat. for export to Burma is prepared on a large scale; and there are a 
number of slaughter-houses at Agra, Damoh, Bahatgarh, Khurai, and other 
places, where thousands of cattle are slaughter.ed every ~ay, and· a trade not 
very dissimilar from that of the meat packers of Chicago is carried on. Tbese
establishments furnish large numbers of hides of a quality somewhat superior 
to those taken from the animals 1hat die from natural causes, though the
animals sent there for slaughter are usually past work. 

4. 'l'he term . skins' is technically applied only to pelts of sheep and 
goats, Goat skins are larger, hel}vier, and of much better texture than 
sheep skins. Unlike hides, the majority of skins are derived from animals 
which have been slaughtered for food, and the pelts are, therefol'e, in a much 
better condition and will compare. favourably with similar classes of skins 
from other parts of the world. 'rhe tanni ng of skins is practically confined: 
to Bombay and Madras, and the bulk of the business is done in the latter Presid
ency, the tanners of which supplement thellocal supplies by importing largely 
from other parts of India. The quality of skins varies very much with' the· 
season of the year; but, unlike hides, they ,are generally at their worst' during· 
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the rainy season when the animals become feverish through exposure, and the 
effect shows in the pelts. 'rhe hair or wool grows longer on account of the 
cold, and this leads to loss oftissue, with the result that 1he pelt is thin and 
papery. 1.'he majority of the dried skins are exported to be chrome tanned 
in America or Europe and converted into glace kid. Skins tanned by the 

, chrome process do not gain substance like those prepared by vegetable tanning, 
and plump well-nurtured skins are, therefore, in great demand by chrome tanners. 
Anything less than a spread of 75 square fe8t per dozen skins is regarded a~ 
unsatisfactory. Moreover, every s.kin should be at least 21 inches wide, so 
that when converted into glace kid, it may be possible to cut two sets of 
upper sides from each skin. 

5. It is difficult to obtain information regarding. the tanning of leatber Establishment of 
in India before the industry came under the influence of western methods. ~e:tern. me.thods 
Judging by what is now done in remote districts, where ihe village tanner is ~ndi~~lUng III 
still uninfluenced by modern. methods of procedure, it is probable that the 
indigenous industry was in an extremely primitive condition and tbat only very 
inferior kinds iJfleather were produced.' Tanneries of considerable size must 
have existed to supply the harn.ess and saddlery for the enormous numbers of 
troops and retainers who were kept under arms by the numerous rajas, zemin-
dars, and petty chieftains, who formerly exercised more or less independent 
sovereign powers throughout the country. '{'he requirements of the town 
popUlation were probably small and confined chiefly to sandals and vessels for 
holding oil and ghee; but the l'yots used large quantities of village-tanned 
leather for water hags, for leather thongs, and for ropes. : 

• 
European methods of tanning hides were first introdueed by the military 

authorities to manufacture superior leather suitable for harness and other 
military accoutrements. C~ntemporaneously in the early forties of last 
century, a French Eurasian of Pon~icherry, named D'Souza, introQ.uced im· 
provements in the native methods of preparing skins. He is said to have 
visited the island of Mauritius and to have there acquired a practical know ledge' 
of the l<'rench processes of tann~ng and, on his return to Pondicherry, he started 
a tannery and, a little later, came to Madras and set up sevel'al small tanneries 
in the neighbourhood of that city, the products of which were probably exported 
to England. Of his improvements the most important was the imtnersion of 
the tanned skins in a bath of myrabolams after the ordinary tanning had been 
completed. This prevents a very objectionable change in colour which. other
wise takes place on the exposurfl to sunlight of leather or skins tanned with 
avarllm bark. 'fllere is no clear eyidence that from his time till the advent 
of chrome tanning any further changes in the methods of tanning skins 

. have been introduced into India. The small demand for highly finished skins 
·in India was met by imptlrtation from Europe, and the somewhat crudely 
prepared Indian-dressed skins wercwelcomed by the tanners in Europe as the 
raw material from which to prepare the very best classes of light leather. 

6. The developments of leather manufacture in contradistinction to the Growth of 
light tannages of Madras and Bombay are almost entirely the outcome of ~:de:. tanllinl1 . 
military efforts to obtain suitable supplies for hoots and accoutrements. Where lU us • \ 
arsenals were established, tanneries usually followed. At CaWnp()re, the 
Government Harness and Saddlery Factory was started in 1860 on an experi-
J;P.ental scale and, as it proved a success, it was placed on a permanent basis 
ill 1867. Shortly afterwards, Messrs. Cooper and Allen started the Govern-
P,l6Ut Boot and Army Equipment ]'actory and, at the outset, they received a 
-eon8idefl~bl\l aUlount of tinancial assistallce from GovernUlent. A, marke!! 
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degree of suooess has attended the efforts to develope the leather trade in 
Cawnporo,· and, up till the time of the outbreak of war, the faotories which have 
come into existence, though largely dependent on the army for orders, 'lrere 
by no means appanages to .the military department •• 

-
The successful establishmen t of the industry on a large seale is dll!!. to 

the following facts :-(1) Cawnpore is a oonvenient centre for the collection 
of hides froII;l Northern India; (2) at the outset, there were large supplies of 
cheap bab!ll bark, an excellent tanning material; (3) the business was in the 
hands of enterprising Europeans; and (4) their efforts were viewed with favour, 
and largely assisted by Government, who provided a market iu the early days 
for the bulk of tho outturll. Werking on similar lines, but on a much smaller 
scale, an enterprising K40ja Muhammadan, Adamjee Peerbhoy, established at 
Sian, in Bombay, the Western India Army Boot and Equipment F.actory. In 
Europe and America machinery is very largely: employed in tanneries and leather
working factories but, although it has been employed on a considerable scale 
in the Cawripore and Sion factories, elsewhere, till quite recently, it was 
conspicuous by its absence in the iIndian tanneries, which pr{)duced the wlJOle 
of the half-tanned leather and skins, that bulk largely in the export trade of 
the country. 

Chrome tanning 7. The action of various chemicals on hide substance has been the subject 
in India. of scientific investigation for II.any years past and, about 1895, the method of 

producing leather by means of chromium salts was thoroughly established in 
America on a commercial basis. 'l'heprocess was also taken up .on the Conti
nent and, sOPlewhat more slowly aud at 11 rather later ~ate, by English tanners. 
Some experimepts were made in India both in Cawnpore and Madras; but 
they resulted in nothiug practical till, in 1903, the proposal was made in • 
Madras to use leather prepared by this process for, water bags for the country_ 
mhots. 'rhe experiments proved successful and resulted in the establishment 
of a Government factory, iu which chrome leather was manufactured on a 
considerable 'scale. and applied to a variety of purposes in plaoe of bark-tanned' 
leather. 'rhe history of this factory will be found in Appendix J. That· it 
was prematurely closed there seems to be no doubt, as the progress of chrome 
tanning in India has been much slower than it is reasonable to anticipate would 
have' been the case h!,d Government assistance iu pioneering the iudustry been 
given for a longer period. The developments have followed the line of least 
resistance, and, in the hands of private individuals. immediate profit has 
naturally teen of greater importance than ultimate development. Of the 
chrome tanneries which were 'started, seven. or eight have survived the initial 
difficulties and are now mainly employed on the manufacture of leather for 
sandals and boots and shoes. The manufacture of blook and brown box sides· 
has beeu developed on a considerable scale, and thisoCompletely finished leathcr 
has found a profitable market iu Great Britain. 

At the outset, it was thought that there would be a very large market for 
chrome leather for water bags, but. progress in this direction has been com para
tively slow. The rise in the price of leather has led the ryots to use light iron 
buckets, and competition with them left comparatively little profit to tbe 
chrome tanner. The Madras Tannery was the first in the south of India 
to introduce the use of machinery iu the tanning processes, and the success 
with which such machinery has been working has led to its adoption to 
some extent in bark tanneries. This latter deve.lopment is a matter of some 
ill'pcrtancc, as it has en!)"endered a more progressive attituqe amon~stthe [ndiRn 
tanners. . .. 



35~ 

S. Evidence of this is visible in the success'which has attended the efforts Efforts of the 
of the Iridian Munitions Board to stimulate' the manufacture in India of Munitions Boar_ 
certain classes of leather goods previously irriported from abroad. The scrutiny ~:!:;:c~~ of 
of appliQations for priority drew attention to the possible market for locally leather articles. 
manufactured roller skins, picker bands, leather belting, and raw hide pickers. 
Early in June 1917 the Board accordingly informed Indian firms that if they 
could satisfy it, by production of suitable samples, that these articles could be 
made in India, priority applications for import from abroad would be refused. 
A number of the more recently established tanneries of the improved type took 
the matter up with most encouraging results and, with regard to roller skins and 
picker bands, it is understood that they have no difficulty in disposing of their 
outtUl'n. The manufacture of leather belting and of raw hide pickers proved a 
matter of greater difficulty, and experiments are still in progress. Excellent 
belting has been made from specially selected hides, but the general average is 
not yet up to the req,uired standard. In regard to pickers, the large sizes used 
on jute looms are working satisfactorily, but the smaller pickers for cotton 
looms still leave much to be desired. 

9. The position of the leather trade in India at the present time may Effects orthe 
now be summed up briefly. The highest developments of manufacture at the war ?n the 
outbreak of war were ~o be fou~~ in factories most i~timately associated -,vi.lh :::~~~t::d~S. 
the supply of rna tel'lal for mIhtal'Y purposes and III;. the smaller tannenes 
devoted to the productiou of chrome leather. 'I'he bulk of the leather 
made in tbe country was either for internal consumption and of inferior 
quality or for export as half-tanned leather, to which the trade applied the 
term' East India Kips'. Practically, the export-trade was confined to Madras 
and 'Bombay, and was chiefly to Great Britain and, to a much smaller extent, 
to the United States of America and to Japan. 

Some time after the outbreak of war, tpe value of the 'East India Kips' 
as upper leather for army boots was realised in England, and efforts were made 
to increase and regulate the supply. From August 1916. the Indian Govern
ment, at the request of the W'ar Office, assumed complete control of the trade 
and took over from the tanners the whole of tbeir output. The arrangements 
made by the Commerce and Industry Department were transferred to the 
Indian Munitions Board, after its creation in March 1917. In pre-war years, 
the exports were below 200,000 cwt., of a value of less than two crores 
of rupees. In the year 1917-18 they reached 36~,000 cwt.., of a 
value approaching five crores of rupees. Roughly, in four years, the output of 
the'Indian tanneries for tbis class of leather only has been doubled. The 
oontrol of the -trade has enabled some minor, but very important, improve
"ments to be effected, the chief of which are the prevention of adulteration and 
the elimination of faulty flaying. ~ his great development of hide tanning 
has been accomplished in the face of grave difficulties due to inelasticity 
in the supplies of tanning bark, and it has been necessary to take action in 
several directions to maintain the output of tanned hides. The Indian export 
trade in tanned hides and tanned skins was confined to the south of India 
where the bark of Cassiaauriculata, known in Madras as acaram and in 
Bombay as larwad, is obtainable. Ehewhere, the cost of railway freight 
makes tanning with this bark commercially unprofitable. The increased 
demand for tauning ma,teriais has led to a great rise in prices and bas more 
than doubled the cost of tanning. The attention of Local Governments has, 
therefore, 'been directed to the urgent necessity for measures to increase the 
supplies of (tIJaram bark, either by more careful collection or by cultivation on 
an extensive scale. To meet the increasingly urgent demands of the military 
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authorities for more leather, it became necessary to prohibit the tanning: of 
skins, which not only rendered available for hide tanning the bark previously 
used for skin tanning, but led to many of the skin tanners taking up hide 
tanning insteacl. These measures have produced immediate results; but 
attention is also being directed to the provision of substitutes for a'Varam bark. 
'1'0 this end, the Indian Munitions Board has entered into an arrangement 
with the Esociet Oompany at Maihar in Oentral India, whereby it has taken 
over the experimental tannery a,nd the staff employed on research work, and 
it has purchased a tannery in Allahabad with a view. to ascertainin~ the com
mercial value of the conclusion!> reached in the research factory. Promising 
results have already been obtained from a variety of mixtures of Northern 
and Oentral India tan-stuffs and it is anticipated that, ultimately, it wiU be 
possible to provide tanning material of as good a quality as avaram bark for 
a great extension of tanning in Northern and Oentral India. As will be 
seen in the sequel, the success of these efforts to develope fresh supplies of 
tanning materials will greatly strengthen India's position in the leather trade 
after the war. ' 

Possib~ities of 10. The problem of the future is how to obtain for India a larger share 
:xpa?SlO~ ~d. in the.work of preparing her abundant raw material for the market. The limits 
anrung 10 la. of reference preclude any discussion· of the tariff question and, though the 

Necessity for 
expert investi
gation. 

trade has been, and will continue to be, affected by whatever fiscal policy is 
adopted, in what follows it is assumed tha.t if sufficiently good finished material 
he produced, it will be possible to sell it at profitable prices. The stcady rise in 
the value of Indian hides in thc years immediately preceding the war may be 
reasonably accepted liS evidenoo that the demand for thc commodity was in 
excess of the supply, and it may be contended that the contribution to the 
world's markets which India is able to make is of sufficient importance to 
enable her to dictate in what form it shall leave the country. 

The position is perfectly clear.- '1'here is a very large, but limited, supply 
of Indian hides, which was not sufficient to meet the demands made upon it in 
pre-war times, and it may be confidently anticipated that these demands will 
inGrease after the war, o,,!,ing to the diminution in the number of cattle in 
belligerent countries. It seems certain, therefore, that for a 10 ng time to come 
there will be a very serious shortage of hides and leather. l!'l'om the Indian 
raw material, by the exercise of skill, experience, and tcchnical knowledge, 
a valuable leather can be made either on the Oontinent, in Great Britain, 
or in India. If 'it is made in India, by exactly the quantity made will the 
stock of hides available for export be diminished. For India to obtain 
advantage from the situation it is necessary to make as good a leather out 
here from the local hides as can be made from the same hides elsewhel'e. 
The production of an inferior quality of leather will involve heavy loss, as 
it will only fetch a low priee in competition with good leather made from 
similar material. There must, therefore, be no waste in this direction. 

It is, therefore, ;not altogether unreasonable to assume that the future 
of the Indian leather trade can be usefully discussed without any reference 
to tariffs, although these will of necessity play ari extremely important part 
in the transitIon period during which tbe export trade is being changed from 
one mainly in raw hides to one of tanned hides or ~nished l~ather. 

11. While the best Indian raw hides am distinctly inferior to the best 
produced under more favourable conditions in temperate climates, the Indian 
goat skins are of high grade and suited for first-class work. But . ~om these 
skins Indian tanners have not so far been able to produce finished goods of 
anything like the quality that can be manufact.ure,dfrom them in Europe lind 
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·Ameriea. In explanation of this, it has been alleged that in India it is 
too hot to ·lJroduce first-class work, and thel'c is no doubt whatever that the 
high temperature of the soaks and lime pits is a disadvantage. Tanning under 
tropical conditions has never been carefully studied by experts with both a 
scientific and practical knowledge of the trade. The experimental tannery 
started by the Department of Industries in Madras was the first IJractical 
recognition of the necessity for such work. It is unfortunate that, for reasons 
arising out of the war, tbere has been delay in taking up this matter:and it is 
nnquestionably urgent that the obstacles which have hitherto prevailed should 
be ovcrcome as soon as possible. It may almost be acceptcd as axiomatic that 

. the development of the Indian leather trade can only be accomplished by 
bringing to its assistance technically trained men, qualified to deal with the 
local problems and capable of modifying European and AmeJ;ican methods to 
suit local conditions . 

• It is obvious that India cannot afford to neglect any of the advantages 
enjoyed by the tanning trade in other countries, and it may be regarded as 
essential that adequate provision should be made, as early as possible, for the 
investigation of tanning methods in India. The Madras experimental factory 
wasastep in the right direction; but it was started on a scale that is now 
inadequate to meet thc more urgent situation which has ariscn since it was first 
proposed. 

The experimental work at Maihar nnder the Indian Munitions Board has 
already beep mentioned and the results obtained so far are sufficiently promising 
to warrant its continuance with a stronger expert staff. We understand that 
~faihar was selected by the Indian Munitions Board because important 
researches had already been started there and the expense of establishing a 
new laboratory and factory could be avoided, but it will be necessary to 
consider later the locality most suitable for a permanent research station. If 
found necessary, these experimental investigations should be transferred to a 

. site belter adapted for the wider scope of the work now contemplated. Already, 
we understand, no little inconvenience has been caused by the distance between 
the research work at Maihar and the commercial experIments which are in 
progress at Allahabad. The conditions in India in respect of the supply of 
raw material, both hides and skins and tan-stuffs, vary cOlilsiderably, and it is • ~ possible that there may be scope for combined research laboratories and experi-
mental tannerics at such centres as Oalcutta, Madras, Allahabad, and possibly 
Bombay. It will also probably .ge necessary, when the research work has 
yielded the expected results, to establish Government tanneries elsewhere, in 
which to demonstrate the value of the new tanning materials and the changes 
in tanning practice involved in their use. We contemplate that, ultimately, 
these factories should be handed over to private enterprise, but not while 
they are found to serve a useful purpose either by way of demonstration or as 
training centres. ... 

12. The question arises as to what provision should be made for the YroiJosals for 
technical instruction of men who will afterwards be in charge of tanneries. training Indian 
Neither experimental nor demonstration factories are snited for ouch work, and tanners. 
it is not advisable to use them for this purpose .. 

Hitherto, the Indian trade has been run by· mist1'is possessed of much 
practical experience, but absolutely ignorant of the most elementary knowledge 
of the principles underlying their practice. It is generally recognised that 
this can no longer continue, and that if India is to gain the position in the 

'leather world to which she is entitled by reason of the abundance of raw 
material ,t her command, thc tanning and leathcr indu~trieB must pass under 
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the control of expert technologiSb!, and scientific methods must replace empir
ical and rule-of-thumb working. Tanning is a chemical industry, in certain 
stages of which bacteria play an important part, and those who, in the future, 
would control the ino.us];ry must be capable of understanding the scientific 
principles underlying its tevhnique. This means that the students- hefore 
admission to the tanning trade school should have received a scientific educa
tion and. should possess a fair knowledge of physics and chemistry. We may 
take it that the expert tanner of the future should be a ~aduate in science, and 
it will be best that his technical studies should only begin after he has com

. pleted a university course in pure science. The training in technology must be 
followed by work ina factory to gain practical experience. These tanning 
trade schools should be placed alongside the research institutes, which we 
contemplate will be necessary, and they should be linked up with a college of . 
science on the one hand and a tannery on the other. Ideal conditions would 
suggest that they should be established in centres of the tanning' trade which 
]Jossess science schools of the highest grade. In such places it would then be 
convenient to carryon all the work connected with the scientific development 
of the tanning industry, and the experts dealing with the v~rious branches 
would be in close touch with one another: There would be the experimental 
laboratories in which investigations would be going on. Adjoining them,. but 
under independent control, would be the tanning trade schools and, as neal' as 
industrialconsiderlttions and municipal regulations permit, should be the 
factories in which the processes worked out in the experimental laboratories 
would be tried, and where the students from the trade schools w.euld acquire 
practical experience. 

The inferior quality of Indian products is also due to the inferior skill and 
knowledge of the Indian workmen, especially- in respect of the finishing of 
leathers. Outside the factories engaged on military work, and outside the flilw 
small ones which have sprung up as a result of the Madras efforts to introduce 
chro~e tanning, neither c)ll'rying nor finishing leather is understood or prac
tised, and whatever work is necessary -in this directioIl is undertaken by the 
Indian chucklel', as a preliminary to the actual work of making the article 
which he has in hand. This can be remedied in the demonstration factories 
if skilled worklllen lire obtained from Europe to act as instructors. , 

13. The imports into India of finished leather and of goods made from 
leather are not unimportant, but many of them are the products of specialised 
factories, which it will not pay to establish in this country till the demand is 
very muoh greater than ~t is at the present time. These imports include ;-

(1) Boots and shoes to the value of three or four. hundred thousand 
pounds a year, of which probably two-thirds might well be made 
in the counJ;ry. . 

(2) Belting: the value'" of the imported leather belting is very con-
"m2·13 • £138,085 siderable and is likely to 
1913-14 167,5.7 increase with the industrial 
1914·15 • 132,315 
1915.16 • 166,554 development of the country. 
1916·1~ • 203,04S Belting can be made in 

India from selected hides. From the average raw materia,l avail
able it is certain that India will not be able to' compete in 
quality with imported belting, and it is, therefore, unli.kely that 
there will he any serious development in the direction of replaco 

ing imports by looallllanufaciul'cs. 
• 
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(3) High-class finished leatber and heavy leather: the imports are not 
very large; but it is harclJy likely tbat tbey will be replaced by 
leatber of equal quality tanned in the country . 

• (4) Fini8hed skins are imported in large numbers, but there is Rbsolutely 
no reason why, when skin tanniug is properly carried 'on, these. 
should not be almost entirely made in the country. . 

The textile mills require large numbers of roller skins, and hitherto these 
bave been imported; but, owing to the stress of wo.r, they are now being made 
in the country, and in the future importation sbould entirely cease. The same 
should be the case with other mill requisites, sucb as picker bands and raw bide 
pickers. . 

Tbe rest of the imports, including saddlery and harness, are of a miscel
laneous character, and tbou!:\,h some may ultimately be replaced by goods of 
equal quality manufactured in the country, it is likely that the bulk of these 
will increase with the growing needs of the country rather than diminish. 

Tbe internal consumption of Indian-made leather is by no means accurately 
known. Tbere are few parts of the country in whioh the village tanner does 
not still exist, and there are many small local tanneries of a slightly improved 
character in the south of India from which tbe agricultural population ~ets 
what it wants. 

By far the most important itern for which leather is required in India is 
tbe water hag hy which water is lifred from millions of wells for the irrigation 
of the fields. To an appreciable extent, in recent years, iron buckets have 
replaced leather, and efforts are now being made to introduce cheaper fabrics 
made from vegetable fibres. It is not improbable that the use of leather for 
this purpose will steadily decrease, and, if such be the case, it will increase the 
visible supplies of bides on the market. 

The Indian demand for boots and shoes and sandals is on tbe increase; 
but it is small as yet compared with the vast population. That it will grow 
in the future is a certainty, and it is likely that for boot uppers and sandals 
cbrome leather will be very largely used. Chrome sole leather bas been extens
ively tried and has proved extremely durable, and, in a country wbere pave
ments do not exist, the objection that it is slippery in wet weather bas not tbe 
force w bich has practically precluded its use for footwear elsewbere. 

The 1ndian tanning trade must, tberefore, look to foreign markets for tbe 
- sale of its products, and the quantity of raw material is so enormous that it will 

ultimately need very 'many large establisbments to deal with it, and a high 
degree of specialisation seems at least possible. 

14. There is not the smallest douht that foreign countries will endeavour Suggested deve. 
to secure the Indian raw material and to refuse Indian-manufactured leathor,'opments of 
as in tbe past Assumin 0' bow ever, lha,t tbey cannot get the former, they chrod ,methtalUlil'g . oJ an ea er 
wilLundoubtedly accept the latter. Future developments must to a large manufacture. 
extent depend upon the work done in the experimental factories which have 
been recommended; but already sufficient experience has heen accumulated to 
! how that it is possible to export from India finished leather which meets with 
a ready market in the United Kingdom. The export of black and brown box 
sides has reached considerable dimensions, and it is unfortunate tl:Jat the 
exigenciAs of the military situation have te~porarily p~t a .Rtop ~ this 
business. A considerable proportion of tbe IndIan cow hIdes IS emmently 
suited for this class of work9and, if'it is taken up on a 'sufficiently large scale 
undel':the control of experts in' this br~nch of the leatll~r tradel there are 
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reasonable prospects 'of a very elttensive commercial development. A large 
capital will be required to carryon the industry, as this branoh of tanning 
requires workshops equipped with modern machinery. Two important factors 
will determine the hest sites for this branch of the'trade :-. 

(1) The factory must be situated at a ce~tre convenient for oollecting 
the raw material, and this centre should, if possible, be a ,port 
where power can be cheaply generated. 

(2) There should be in the neighbourhood I} sufficient population of the 
castes willi~g to work in a leather f~ctory, and oapable of being 
converted into skilled workmen by oareful training. The 
suburbs of both Oalcutta and Madras probably best fulfii these 
requirements, and it is recommended that attention should first 
be drawn to them as possible sit¢s for the factories which" we 
hope, will be started. 

As has been already indicated, the skins exported from India are ,0£ 
eX,collent quality; but the attempts to produce finely dressed skins in India 
have hitherto proved a failure. It is alleged that this is due to the climate, 
hut we are u,nable finally to accept this verdict. Experimental work under 
the direction of highly qualified men should be undertaken, and there is little 
doubt that it will result in success, and in the future it is reasonable to hope 
that glace kid~ which is now largely mad.e from Indian goat skins, will be I 

eltported ; also that other finished leat,her:' such as mo~occos, roans, calf skins, 
and roller skins, will be manufactured not only to meet the needs of India, but 
to supply those or other countries. 

It must, however, be admitted that a very large amount of preliminary 
work has yet to be done before this branch Qf the trade can be established so 
as to compete with the products of countries in which the manufacture is 
now carried' on. . 

Strong position 15. Till the war is over, and it· is possible to form some idea of the 
01 India after the international adjustments which will follow, it will bc difficult to propose, 
war. even in broad outline, the policy which India should adopt to secure for herself 

the ,advantages arising out of her resources in hides and skins. The outstandin!! 
Feature at the present moment is the large increase in light tanning, but thi;' 
owing to the scarcity of suitable tan.ning materials, has to some extent been 
accomplished at the expense of the skin trade.' The continuance, therefore, of 
the present expansion after the waf depends, so far as India is concerned, ~ 
on the success of the measures which have' been ta.ken to provide further 
supplies; also on whether the external demand for those light tannages for boot 
,uppers remains whcn military orders cease to dominate the situation. It may 
be taken as practically certain that there, will be a very large increase of 
tanning materials; bnt it is less certain that the demand for light tannages 
will continue on the present scale, and of course much less certain that it will 
increase. For civilian footware chrome· tanned uppers are now mainly em
ployed, and there is little prospect of any eha nge in this. In the years imme
diately preceding the war Germany exported to Great Britain on an :werage 
more than a million pounds worth of this class of chrome leather and 
over £400,000 worth of enamelled or patent leathers. Presumably these 
leathers were largely made from raw materials eltported from India. as the 
German imports were eminently suited for the purpose. In the future, it. may 
be anticipated that this trade will not revive, and that the English market 
will either be supplied by home tanners working with raw hid,es importl),d 

. from India, or by Indian tanners, provided the latter can turn out a finished 
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produot of suitable quality. What will actually happen, apart from fiscal 
regulations, will to a large extent depend upon the manufacturing capabilities 
of India. 

The depreciation in the value of money has been much smaller in India 
than in Europe, and it is unlikely that for a long time to come there will b'J 
any serious depression il). the present high range of prices. This must. 
naturally henefit countries 'whose cUl'rency has been but little affeoted, and 
especially those in a position to do a large export trade. The wages of labour 
have risen in Europe and must be maintained at a much higher level than 
prevailed hefore the war. Relatively to the western 'World, therefore, the cost 
of manufacturing operations will be less in India than was formerly the 
case and, to the extent that this is tl'ue, Indian industrial development will 
be encouraged. India has greatly henefited in recent years by her growing 
importance as a source of raw material for the leather industries. In the 
future, her position should be e';en stronger, and it seems almost certain to us 
that western countries will be prepared to take whatever we are in a position 
to offer; whether it be raw hides and skins, half or lightly tanned leather, 
or highly finished products ready for the manufactUl'e of leather goods. To 
obtain to the full the advantages of the position, it may be necessary to 
have recourse to retaliatory fiscal regulations; but though the discussion of this 
is outside our province, we do not consider that there is likely to be much 
hesitation in applying them. So far as bark tanning is concerned, great 
progress has already been made, and further developments may be confidently 
anticipated. On the other hand, for chrome tanning but little has been done, 
and it is to that branch of the leather trade that attention should be directed. 
Finally, it is necessary to train workmen in large numbers in the currying 
and finishing of leather and in skin dressing. The general lines on which 
Government can best promote industrial progress are explained in our report, 
and they can be applied to tanning and leather dressing:. . Only here it must 
be pointed out that the need for immediate action to take full advantage. of 
the situation is Ul'gent, and that private enterprise is keenly interested and 
onfy requires intelligent guidance. . 

16. We may now state concisely the conclusions we have reached. India Conclusions. 
produces a very large, but not definitely ascertained, number of hides and skins 
which are accounted for under the following heads ;-

1. Those wasted in rural areas by the carelessness of the local chucklera, or 
owing to the fact that the hides themselves have become valueless. 

2. Those made into inferior leather by the village tanners. 
3. Those made into a good class of finished leather by modern tanneries. 
4. Those half or lightly tanned and exported. 
5. Those exported as raw hides. 
6. Those exported as finished leather, and/chiefly as chrome box sides. So 

far, these exports have been insignificant in volume, but they 
are of great importance as indicating future possibilities. 

There seems to be little doubt that after the war new tanneries will be 
started to produce finished leather for export, and their fate will largely depend 
upon the quality of the leather which they turn out. Here Government can 
render valuable assistance by assuming to a large extent responsibility for the 
technological investigations which have been indicated. Success will result in 
an imp)~ovement of the industry all along the line, beginning with a decrease of 
waste in rural areas and the diversion of the hides used by the village tanners 
to modern tanneries, in which a better class of leather will be produced. '.rberf 
will ohviously ho a·n increase in the amonnt of visible raw material; but 

fl. 
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whether this will be sufficient to meet the growing requirements of the country 
is a matter on which no definite opinion can be expressed. The general 
impl'Ovement of the technique in tanning will lead to an increase in the 
exports of finished leather and to a corresponding decrease in the exports of 
hides. The extent to wlJich exports of finished leather will grow will depend 
upon the demand from foreign markets not closed by tariffs, and on the 
extent to which protected markets can be forced to accept leather made in 
India. Judging by the very great value of the imports of leather into Great 
Britain from the Continent and from America in the years immediately pre
ceding the war, there is obviously a very important market open to Indian 
tanners if they can manufacture material of sufficiently good quality. Access 
to the protected markets is a matter of less certainty; bnt there are powerful 
means which will doubtless be used to ensure it. The position of the manu
facturer of half or lightly tanned leathers is less assured. He should be 
prepared to meet the contingency of a possiblfl decrease in the demand for his 
pfoducts; and this he can best face by being in a position, if necessary, to 
direct his energies to the production of chrome leathers. 
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APPENDIX E 

THE MANUFACTURE OF GLASS IN INDIA. 

1. The history of the various attempts which have been made during the Present position 
last 20 years to establish the glass industry in India is extl'emely instructive, 01 glass industry 
and well worth the careful_study of any cne interested in'the development of in India. 
tIle natural resources of the country .. It is a record mainly of failure, and such 
success as has been achieved by a certain number of factories is due entirely to 
the abnormal conditions created by the war. ,The cessation of imports from 
Belg~um and enemy countries, and the, great scarcity and dearness ~f freight, 
have created a position in wbich about a dozen small factories have found it 
possible to work with some degree of success. Ai-most all of them are run on 
identical lines, and they mostly draw their supplies of ra,w materials from the 
same sources. Direct inquiries have establisbed the fact tbat some of them are, 
while others are not as yet, working at a profit, and the general conclusion must 
be that the industry is still on a very precarious basis, and that its continuance 
will be seriously affected by a return to peace conditions, although the improba. 
bility of pre-war prices or freights being reached till some time after the war is 
a factor in its favour, War profits and increasing practical experience have 
greatly strengthened the position of manufacturers; but the technical 
knowledge at their disposal is limited, and rapid progrcfis is only possible if 
adequate steps are taken to remedy this defect, 

2. The glass ind'ustry, even in its simplest forms, is highly technical and R f p •• t-
, d .' b . 'fi I . d eaSODB or ... can be efficiently carrIe ononly y screntl cal y trame managers and expert failures. 

workmen. The present stage has been reacheg by importing men, only partially 
equipped with the necessary qualifications, from Europe and Japan, and by 
sending Indian students abroad to pick up wbat knowledge they can. The 
glass industry is a closed trade and its secrtlts are carefully guarded, so that the 
latter method has not proved conspicuously successful. More has been accom-
plished by the men brought out; though their failure to secure commercial 
success for their employers has generally exposed them to unduly severe 
criticism. They were practical men accustomed to working under conditions 
different from those prevailing in India, and their.technological skill :as quite 
inadequate to solve the problems presented by a new country. Moreover, they 
had to produce results as .quickly as possible, and were not given sufficient time 
to make tlIemselves acquainted with the local factors, such as climate, raw 
materials and the poteittialities of the untrained labour available, 

It can hardly be questioned that among the imported men, chiefly from 
Austria and Japan, tbe Japanese have achieved the greatest measure of success, 
as they have introduced a small direct·fired pot furnace suitable for melting 
soft glass, which has been generally adopted with satisfactory results, and they 
are. responsible also for the present supply of trained glass blowers. The gas· 
fired regenerative furnaces of the Siemens' type were naturally introduced by 
the continental experts; but the'y require the employment of a higher grade of 
fir~-resisting material in their construction than until recently was available, 
and also more skill and experience in their actual working. Quite a nnmber 
have been erected and have failed; but some degree of success has latterly 
attended the work of an Austrian, by name Mozina, who was first brought out 
lisa ghlils blower to the Rajpur factory, was subsequently employed.at Jubbul-

48 A 
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jlore and. Allahabad, and is now at Firozabad making bangle glass in a ten-pot 
gas-tired furnace at the Indian Glass Works in that town. • 

3. The demand for glass in India is to some extent indicated by the imports 
in the sea-borne trade returns which are classified under the following heads :-

. 

1913·U. \916·17. 
1917.18 (Pro. 
v~aionAl figares). 

Articles. • 
Valne in lakha of l'Upef!S. 

Bangles · • • . , • .80 I 43 36 

Heads and false pearls 24 21 24 

Sheet and plate glass 22 
I 28 23 · · 

Lampware · · . 17 11 19 

Bottles and pbials • . 14 16 } 37 
Soda-water bottles . · 6 9 . 

I Table ware 
. 8 7 10 · . . 

-Miscellaneous 19 15 15 
- -

Total 190 150 163 

, 
The effect of the war is shown by the figures for 1916-17 and 1917-18. 
But the returns are only comparable, if it be remembered that values have 
increased enormously, ahd it can be safely said that India is now importing 
less than one-half the quantity which came into the c,puntry in the year 
immediately preceding the outbreak of war. The glas~ manufactured in India 
is chiefly bangle glass, almost exclusively made at Firozabad, where six factories 
turn out about 15 tons a day, and soft glass for such articles as lampware, 
tumblers, jars and carboys. No data are available from which an accurate 
estimate of the outturn of all the factories can be frlUlled, but from the values 
furnished by the owners of some factories it is probable that the total # output 
for all India is now worth about 20 lakhs of rupees a year. This is not a 
very encouraging result after an expenditure of probably not less than 50lakhs 
of rupees in the various attempts which have been made to establish the 
industry. But it is sufficient to suggest the possibility of great expansion with 
proper help and guidance. 

4. With these preliminary reniarks, we may pass on to a more detailed 
discussion of the various problems which must be solved in the immediate 
future, if' the Indian glass industry is to be placed on a more permanent 
basis. These may be classified under the heads :-

(1) Raw materials; 
(2) Direction; 
(3) Labour; 
(4) Climate; 
(5) Location; and 
(6) Markets. 

Oonsideration of these factors will show f,Jlearly the necessity of co.ordinated 
research by a properly equipped Government Department of Industries. 

5. The most important raw materials are sand, lime, soda, 'fireclay and 
coal. For the last, it may be presumed that Bengal will continue, as at present, 
to be the chief source of sllpply; bl;lt in regard to the main constituent~ of 
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glass-Sand, lime and soda-it is by no means certain that further prospecting 
work would not reveal new and possibly more suitable sources of supply. 
Most of the existing gla.ss works depend upon the sandstone found at Logra, 
about 11 miles from Naini, and it is used in factories as far apart as those 
at Ambala, Allahabad, Talegaon and Bombay. Suitable sand has also been 
found, and used at one time or another, at J ejo in the J ullundur district, at 

_ J ubbulpol'e, and at Ennore near Madras. Lime of suitable quality occurs more 
frequently than sand, but it is by no means conveniently distributed in refer
ence to the majority of the glass worb, and its cost is an item still susceptible 
of considerable reduction. A cheaper source of soda is, however, a matter of 
much greater importance, and to this end attention may be seriously directed 
to the usaI' soils of northern India, which contain both the carbonate and the 
sulphate. The quantity available is large; but it is doubtful if the deposits 
are anywhere rich enough to make it worth while to extract these salts. 
Although perhaps a forlorn hope, the investigation should nevertheless be 
undertaken. 

In respect of both furnaces and crucibles or pots, the Indian glass manu. 
facturers have so far been at a great disadvantage, since, in order to obtain a 
reliable material,1hey have had to import either from Europe or Japan; but 
matters are improving under the stimulus given by the development of the iron 
and steel industry. Jubbulpore and Kumardhubi are the two Indian centres 
of greatest moment in respect of the supply of fire-resisting materials; but it is 
doubtful whether as yet the best results have been obtained from the clays and 
minerals available. Local attempts are being made by the managers of moet 
glass works to prepare their own pots, but so far with limited success, and the 
industry is still to a very undesirable extent dependent upon Japanese ware. 
The temperatures in the Indian glass furnaces are by no means high, but the 
wear and tear of the inferior material employed greatly adds to the cost of 
production. 

6. By a process of trial and enor, a method of manufacturing glass from Direction. 
Indian raw materials has been evolved; but, as already stated, it is only 
profitable because of the abnormal state of the market. The present stage ~ 
obviously transient; but it is important, inasmuch as it gives some degree of 
confidence to capitalists to move forward, and it provides an opportunity to 
train blowers and workers in glass. Tbere is no one in the country capable of 
developing the industry adequately either on its technical or commercial side. The 
economics of the glass industry have doubtless been studied with care by those in 
the trade; but the conclusions have never been published, and to a large extent the 
data on which they are based are not available. It is held by some that the gla:ss 
industry should be located near its market; by others that it should be nflar the 
source of the supply of raw material, particularly fuel. These are opinions based 
upon inadequate data regarding the cost of carriage to assemble raw material 
and to distribute the manufactured goods. It is possible that the selection of a site 
should be governed by other considerations, of which a free supply of labour 
may Ire the most important, though again it may be largely influenced by 
climate. Much might be learnt by a study of the distribution of the glass 
industry in other parts of the world, and information could be collected which 
would throw some ligbt on these debatable points. It seems necessary that 
this should be done ; and it is certain that it can only be undertaken at 
Government cost, as it will involve. expenditure which oannot be balanced by 
commercial assets. . 

The industry so far has been~eveloped in a hapha:.ard way, and without 
that preliminary investigation by qualified ('xpertEi which is essential to meet 



369 

competition from other parts of the world. It is not desirable that the present 
state of affairs should continue. Such success as has already been achieved 
has been purchased at too great a cOst, am! the future is likely to be barren if 
more intelligent and less expensive methods are not introduced. The glass 
ind1J.stry is the result of experts working in co-operation, and there is no such 
individual as the" glass expert," capable of expressing an authoritative opinion 
on all the points which must arise in pioneering the industry in a country 
where it has not hitherto existed, and which possesses no marked natural 
advantages to help it in the initial stages. An organisation is wanted to take 
up the whole industry, including men who can deal with the furnace problem, 
the preparation of refractory materials for furnaces, crucibles and pots, the 
chemistry of glass, the manipulation ofthe crude product and its conversion into 
finished forms, whether by skilled blowers or by highly complex and semi
automatic machinery. 

It is impossible to say meanwhile whether the· future of the industry in 
India lies in the small factory and the development of the skill of the operative, 
orin the establiShment oflarge works and the extensive employment of machi
nery. Preliminary enquiries by competent economic investigators are required 
to determine tentatively the best method of procedure, and, with these results in 
hand, technical experts should be called in te review the situation and indi
cate the direction for further efforts. Protective tariffs may bolster up the 
existing factories, but they will prove ineffective, unless they give rise to 
scientific inquiry and expe~t treatment of the many problems involved. To 
establish a tariff and then to trust to private effort is not likely to be productive 
of satisfactory results. Clearly, the State should take the lead, employ the 
experts, and place them in charge of practical work; and if tariffs are employed, 
it Should only be so far as is necessary to protect the industry in its in
fancy. 

Labour. 7. 'fhe glass blower is a skilled workman whose training is unusually 
costly, as in the process of acquiring his skill, not only does he waste, a large 
amo=t of raw material, but it is raw material which has to be maintained at 
a high temperature. A good deal of experience has been accumulated in India 
regarding the training of glass blowers; but it has not yet been sifted carefully 
to ascertain what general principles emerge for future guidance. Every factory 
complains of shortage of labour and the difficulty in training fresh hands. 
Useful work has been done by the Paisa Fund at the Talegaon glass works, 
and it is certain that the recent developments of the glass industry in India 
have only been possible by reason of the blowers trained in this factory. At 
present the glass blower dominates the situatio:(l, and there is much friction 
between masters and men. No great amount of progress is possible without a 
much larger number of blowers, and as the training of each man is a heavy 
expense, masters are reluctant to incur it without some guarantee that they will 
reap where they have sown. Factories might be subsidised by Government to 
do more work in this direction; but what is· more likely to prove effective is 
the institution of a system of apprenticeship, whereby the master .engages t!b train 
apprentices in the art of glass blowing, and in returnseeures a lien on their 
servi ces for a period sufficiently long to recoup him for his initial expenditure. 
Experience seems to indicate that boys between 12 and 14 may be taken. on as 
apprentices, and that in a year or two they become sufficiently expert with the 
blowpipe to turn out blown glass of marketable qual!ty. Seven years was usually 
the period of indentures in England before the days of polytechnics and technical 
sohools, and it is believed. to be still the customary period in many trades, especi
aliy those which are olosely governed by Trades Unions. A seven-year system of 
apprenticeship might, therefore, well be adopted in the Indian glass trade, and 
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there is no doubt that, with suitable provision for remunerating the apprentices 
fairly in proportion to the degree of skill they acquire, it would be popular. 
Whether the apprentices should be bound to the proprietor of the factory or to 
the master glass blower is an open question. Unless the master glass blowers 
have an interest in the matter, it is hardly likely that they will prove efficient 
instruotorsof the apprentices. 

8. Experience also seems to show that climate is not such an important Climate. 
factor as was originally supposed, and no real difficulties with labour have 
occurred which can be attributed to the high temperatures that prevail during 
the greater part of the year in India. It is necessary, however, to close down 
fcr a short period in order to rebuild and repair the furnaces, and this might 
well be dolle in the hot weather. Though climate may be no very serious 
matter in tbe working of a glass furnace, so far as the human element is 
concerned, it by no means follows that it can be neglected in considering the 
design and construction of the fumace itself. 

The high temperature of the, ail', when combined with a high percentage 
of humidity, probably affects the working of the furnaces very unfavourably, 
and it is possible' that not a little of the irregularity in the quality of the 
product tumed out in the Indian glassworks is due to this cause. The effect of 
moisture on the working of the blast furnaces in America is well known, and 
in oertain parts of the country the air supplied to these furnaces is artificially 
dried with' great advantage. No evidence regarding these conjectures ha~ been 
brought forward by Indian glass blowers, and it is only suggested that the 
point is worth investigation. For instance, before establishing large glass 
works in the neighbourhood of the coal fields of Bengal, where the atmosphere 
for many months in the year is very humid, it would be desirable definitely to, 
ascertain to what extent the humidity of the atmosphere is likely to be prejudi
cial to the satisfactory working of the furnaces. 

9. One object of this note is to draw attention to the absence of informa- Location. 
tion which ought to be available regarding the conditions under which glass can 
be made in this country, and to point out that this unfortunately has not so far 
been collected. Till the economics of the industry have been carefully studied, 
till all the sources from which raw material can be drawn have been investi-
gated, and till the effect of the climate upon the working of the glass furnaces 
is determined, it is impossible to indicate the best location for the glass indus-
try. The question ought to be studied in a scientific way, and not left to be 
determined by the evolutionary process of the survival of the fittest. 

The cry for protection, especially for infant industries, is partly engen
dered by the haphazard way in which pioneering work has been done in the 
past. The question of protection is not now under discussion, but it is relevant 
to point out that there is much less necessity for it when proper preliminary 
investigations arc made previous to the actual starting of work. There can 
hardly be any doubt that the very meagre results, which have attended the 
efforts to establish new industries in India, have been due to the lack of this 
essential precaution. The glass industry is a conspicuous example of the 
unscientific, whilst the steel works at Sakchi are an equally conspicuouA 
example of the scientific, method of starting new industries. The splendid 
financial results in the latter case are largely due to the war; but there is no 
reasonable doubt that, even if there had been no war, these steel works would 

, have eventually been a very successful commercial undertaking. At the present 
moment, all that can be said with regard to the lo!,ation of the glass industry 
is that the balance of advantage seems to lie in the neighbourhood of the coal 
fields of Bengal, and for the two reasons, that fuel there is cheap and that the 
largest m~:ket for glass in India is in close proximity. 
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Markets. 10. In normal times, the principal demand for glass manufaotured in 
India was in the form of bangles and beads; but, since the outbreak of war, 
glass for utilitarian purposes forms a much larger percentage in the importR. 
A very considerable proportion, probably haIf, of the lamp glass required in 
the country is now manufactured in India by the glass works which have been 
established in rtlcent years. As has been already pointed out, the very great 
rise in the value of glass imports is largely due to the increased cost of the 
glassware, and not to increased quantities imported. In the case of "beads and 
false pearls," " bottles and phials", and" sheet and plate glass," information 
regarding the quantities imported is also available. These show that in the 
case of "beads and false pearls .. prices have nearly doubled; that in the case 
of ~'bottles and phials" they have increased over 50 per cent; while in the 
case of "sheet and plate glass" prices have more than douhled. Under what 
may be termed extraordinarily adverse con'ditions of price and' supply, the de
mand for glass has been fairly well maintained, and it may be assumed that 
after the war. it will largely increase. Usually, no small amount of glass 
comes into the country in the form of bottles, phials and jars containing liquors 
and preserved provisions of various kinds. This unrecorded i1nport has seriously 
decreased, and with it, therefore, the second-hand supply of such glassware; on 
the other hand, this second-hand supply is in much greater demand than was 
formerly the case and has, therefore, been more fully utilised. 

Ooncluslons. 11. The foregoing preliminary discussion of the glass industry in India 
has shown how numerous are the factors, technical and economio, which ra 
quire examination before any hopeful line of advance can be indicated with 
safety. Chemical investigations into the nature of the raw material, into ques
tions of climate, the behaviour of furnaces, and the suitability .of the various 

• refractory ~aterials available, will have to be conducted concurrently with the 
collection of information regarding the availability of the materials, the cost 
of their transport as compared with that of the manufactured article, the extent 
of the demand and the. degree of its concentration in different markets. It is 
also desirable to know how these factors have affected the location of glass works 
in typical places outside India. Such an enquiry really indicates the necessity 
of a department which can command and co-ordinate the services of the differ
ent technical experts required, and is able to examine the economic questions 
involved. The interdependence of all these factors shows the hopeless wasteful
ness of isolated inquiries by individual experts in different parts of India. On 
the assumption that the problem is approached with due seriousness, the pros
pects seem promising. There is no reason why Ind~a should noli be made self
supporting in the matter of lampware of all kinds, eJqlept of the very highest 
quality. why, under proper technical and scientific guidance, it should not be able 
to manufacture all the boWes, phials, jars and containing vessels which 
it is likely to need. There is a sufficient demand for sheet glass to jUMtify 
attempts to manufacture it in the country; but progress in this direction will 
inevitably be slow, as the industry is still one in which machinery plays a, very 
sUlall part and the manipulatiali. requires great experience and a higll degree 
of allill. 
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APPENDIX F. 

SALTPETRE. 

1. The principal sources of saltpetre in India were, before the war, in order The Indian 
ofimportance, Bihar, the United Provinces and the Punjab. It is prepared, saltpetre trade 
as will be described in more det~il below, by solution, concentration and 
subsequent refinement from earth containing nitrates, the product of bacterial 
action in the soil in and round villages, where a large quantity of· nitrogen 
is derived from the excreta of men and animals and the decay of vegetable 
matter. Up to 1860 or a little later, ·India was almost the ollly source of 
saltpetre, and, when the French were deprived of the Indian supply during 
the Napoleonic wars, they found it necessary to meet their war requirements 
from artificial nitre beds. Prior to the Indian supply becoming available, 
saltpetre was obtained in England, at aIfY rate, by the removal and treatment 
of earth from the neighbourhood and even the interior of dwelling places, 
under the authority of the Crown, a measure which was often worked very 
oppressively. • 

The discovery of a method of making saltpetre artificially from the nitrate 
deposits of South America and the German potash beds hit the Indian trade very 
hard, and not the less so that this discovery nearly synchronised with the 
imposition of an export duty of Rs. 2 a maund by the Government of India 
in 1860 .. Though the duty was removed after a few ye!irs, the trade to England 
and the United States of America, who were India's principal customers for 
highly refined, or, as -it is called, low refraction saltpetre, declined until after 
the outbreak of war. This is proved by the following-export statistics ;-

Annual avera.ge of period. To U. K. To U. S. A. Tota! Exports. 
Figures Sl'e in cwts. 

Year 1862-63 105,060 
Year 1864-65 ... 220,860 
16 years ending 1905-06 .• , 96,605 102,755 368,461 

5 years ending 1910·11 ... 80,487 119)28 360,69B 
3 ye.., •.• nding 1913-14 ... 47,696 47,622 ~79,801 

There is, however, a very well maintained demand from China, mostly for 
the manufacture of fireworks, and from Ceylon and Mauritius for manure. In 
these cases the saltpetre is shipped on a high refraction basis. It is not clear why 
an impure variety of saltpetre is apparently preferred for manurial· purposes. 
Nothing is gained in the price paid for the actual saltpetre, wbile freight is 
heavier, and the impurities app~ar to possess no direct manurial value. '1'he 
figures given above do not differentiate the classes of saltpetre shipped. 

Figures for prices are shown in the statement below. 
Priqe, at Oalcutta pe>' factory maund of 74'67 lb,. of saUpetre (5 per cent crude) during January 

and July of each year 1897 to 1916. 

Year. 

I 
Janual'y. July. Year. January. . July .. 

Rs. A. P. Rs. A. P. Rs. A. P. Rs. A. P. 
1897 · 6 1 U 6 4 0 1907 8 4 U 9 8 0 
1898 5 15 0 5 12 3 1908 8 10 u 8 M 0 
1899 . 6 5 0 6 7 0 1909 8 2 0 8 6 0 
1900 6 12 0 6 8 0 1910 · 8 8 0 9 0 0 
1901 · 6 5 0 6 12 0 1911 · 10 8 0 11 8 0 
1902 6 1I 0 7 0 0 1912 · 11 4 0 11 8 0 
1903 · 6 9 0 6 14 0 191.3 11 12 0 11 8 0 
1904 · . 7 0 0 7 4 0 1914 12 3 0 11 4 0 
1905 · ,. g 8 0 g 0 0 ~ f1915 11 12 0 11 4 0 
1906 8 6 0 8 8 0 1916 • 13 4 0 15 & I) 
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2. Shortly after the outbreak of war, steps were taken to increase the 
output of saltpetre, which had already been stimulated by the rise in price. 
N unias' license fees in the U nlted Provinces were reduoed from Rs; 2 to Re. 1, 
the Bihar license fee already being only 4 annas ; some of the areas hitherto 
closed to sa.Jtpetre extracLion ou account of the relatively high proportion of 
salt contained in the earth were thrown open, licenses -were issued through 
the agency of the Post Office, and refiners were allowed to compound for 
the common salt that they were likely to manufacture. The effect of these 
measures and of the rise in price is shown in the increased export during the 
next two years:-

Years. 
34 years ending 1913·14 (average) 
1916·17 
1917-18 

Quantity in 000 owts. 
280 

• 525 
. 4·56 

In order to secure the maximum supply for munitions, the export of high 
refraction saltpetre to the Colonies and China, which had risen in price in 
greater proportion than the low refraction quality, was stopped for some time. 
Subseljuentiy, owing largely to market manipulation rather than to any 
increased price obtained by thenunias, selling rates rose so high that they had to 
be artificially restricted, and the export of saltpetre was prohibited if shipped 
at any higher prices than £28-10 per ton for 95 per Ctj)1t. and £25-15 for 
90 per cent. purity. These rates were subsequently increased and. readjusted. 

'I'lle following extract from a note by the Commissioner of Salt Revenue in 
Northern India,illustrates the recent development of the industry under war 
conditions. 

"With the increased demand for saltpetre that arose with the war and 
the good prices that have been obtainable the industry has been resuscitated and, 
but f,or the extraordinary rains, exports in 1917 in all probability would have 
reached 40,000 tons, and, as nothing but low refraction saltpetre can be 
exported, this is really the equivalent of at least 50,000 tons ill normal times . 
. ~he following figures are of interest.:-

Number or licenses issued for production Number of rcfinedes Production of :refined saltpetre 
of crude sa.ltpetre. . in maunds. 

Bihar. United Punjab. Bihar. United Punjab. Bihar. United Punjab. 
Provinces.' Provinces. Provinees. 

1913-14 • 24,545 5,275 1,371 213 82 32' 1,85,373 1,69,756 87,010 
1914-15 • 29,970 6,270 1,648 205 83 33 2,22,H3 1,S8,388 1,06,176 
1915-16 . 30,501 8,495 2,291 213 95 37 2,19,565 2,36,658 1,52,301 
1916.17 . 30,251 11,169 3,467 227 128 48 2,41,038 3,(iO,566 2,45,976 

Licenses were applteli for in tbe case of only 400 formerly proscribed 
villages, but 1,500 other villages weve worked for the first time. The develop
ment of production In the Punjab has been remarkable and has not yet reached 
its maximum." • 

3. Before dealing with the methods pursued for the extraction of 
saltpetre from the soil and its subs\lquent refinement, it may be of interest 
to discuss in more detail the graduai increase in the restrictions imposed on 
the industry in Bihar and the present position of the preventive organisation 
in Northern I'ldia. 

Prior to the year 1869, the control of saltpetre prpduction, which was 
maintained in the United Provinces by the Inland Customs Department, 
did not -extend to Bengal. But the results of an enquiry proved that; in 
addition to the 330,000 maunds of saltpetre manufactured in the latter 
province, 300,000 maunds of salt of a quality suitable for human consumption 
were also made at a loss to the salt revenue estimated at 10 lakhs of rupees. 
'.file co~~rol wh,ch was at first intrQd~ced qid not, e;te~d t() tlw nU?lias, whq 
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produce the crude saltpetre from the village earth, but was applied oniy 
to the refiners. In 1880 the Government of India, placed the control of 
5altpetre manufacture in the Patna Division under the Commissioner of Ii:tland 
Customs, and in 1889 the jurisdiction of the Commissioner of Northern India 
Salt Revenue, as this ofi1'cer had hy that time become, was extended to the 
Bhagalpur Division. In the course of the enquiries'which led to these steps 
being taken, a gOQd deal of information was elicited regarding the necessity 
of supervising the operations of the nunia and refiner. The system of control 
which was then created has been maintained on much the same lines ever since, 
and now extends to the Punjab, United Provinces and Bihar. But in 1877 the 
opinion of the Bengal Government was that the importof duty-paid salt into 
a district was low, when the production of saltpetre and, therefore, the eduction 
of salt was considerable, and vice vel'sa. At the same time, it was stated that 
thaproduction of this class of salt was likely to decrease with a rise in the 
standard of conifort of the people, the pakwa salt, as it was called, being very 
inferior, and only being eaten by " the poorest and most miserablo of the 
population." The reason, it was alleged by 'the Bengal Government, why 
their system left the operations of the nunia uncontrolled was that, unless he 
was allowed to make what he could out of the salt, he was unable to earn 
a living. No information can be obtained as to the effect of the restrictions 

, imposed on these two occasions on the Patna and Bhagalpur Divisions; 
Mr. Ashton, who enquired into the matter on behalf of the Salt Department in 
1888, reported that the conditions of the inuustry in the Bhagalpur Division 
wereno better than in the Patna Division, where the industry was un.der 

• close control. The preventive staff now employed is quite insufficient t.o st"op 
any deliberate attempt at the production of illicit salt. I n the Saran circle of 
Bihar, one circle officer and five inspectors attempt to supervise 18,000 workers 
scattered over an area of 6,000 square miles. There is no circle officer and only 
one inspector in the whole of the Punjab; and it is certainly time to 
consider whether this inadequate control should not be terminated or put on 
a fresh basis. 

The degree to which the restrictions on the manufacture of saltpetre, 
imposed in the interest of the salt revenue, might justifiably be relaxed, depends 
on the demand for saltpetre-whether as a source of explosives or other manu
factures, or for its manurial v'alue in India and countries comparatively near 
India-a factor which is likely to be affected by the degree of importa~ce 
which may be attached to the m.aintenance of a British Empire source of 
supply. It is likely that the demand for these pui·poses will assume consider
able importance. Gunpowder will always be wanted in large quantities, 
while the preservation of foods and the manufacture of glass also require 
saltpetre. The lines of action that should be pursued should be, in the first 
place, to systematise, improve and cheapen t.he processes of manufacture. This 
will give a suitable basis for the next step, the increase of the sources of produc
tion by means. that will be described below. 

4. The . nunill8 manufacture crude saltpetre as follows. During the dry D~scription 01 
season they scrape the earth from village roads, mud walls, etc. For this tlw n'ltnia's 
privilege they pay rents to the zaminclars and tenants, which have, since the Procesfsesctu°l 
.., . d b th b h Th . manu are,· rIse In pl'lCes occaSlOne y. e war, ecome very cavy. e earth so collected, 

mixed with an equal weight of residual earth from the previous seaRon's 
working (bkinjua), is placed in a filter consisting of a low wall of clay with 
'an orifice at the bottom; the wall s\lrrounds a smooth surface of clay, sloped 
towards the orifice. Above this surface is placed a false bottom of bamboo 
and straw or matting, and the earth to be dealt with is very carefully heaped on 
it. Water is poured over the earth, and'the liquor that runs through, which 
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contains salt and other slibstances as well as saltpetre, is allowed to settle -and 
is then boiled in iron pans or evaporated by the heat of- the sun; when this 
process has sufficiently concentrated the liquor, it is then left to cooi, and 

,the crude saltpetre, still containing a good deal of salt, crystallises out,- and 
is scraped off and sold to- the refiners. Under the terms of his license, the 
nunia is not allowed to CalTy the process further and extract salt. 

5. '£he Imperial Agricultural Bacteriologist, who bas pr~pared a bulletin 
on th'l subject of the nunia' 8 operations, describes the way in which tM nunia 
makes use of the nitrates left over hy his process. He collects (1) the final 
fraQtion of the liquor, too weak to concentrate by itself, that comes out of 
his earthe.n filter, and mixes it (2) with the residual earth from the filter, 
from which most of the saltpetre has been dissolved out, (3) with the mother 
liq uor in his pot, remaining after the separation of the first lot of saltpetre hy 
crystallisation, and (4) with some ashes from his furnance. Some of this 
mixture (bhinjua) is stored till the following season; this is only the case with 
what is left ov'er unused; most of the bhinjua is used as soon as it is prepared; 
but the residual earth (sitta) from the filter is kept for a year before being made 
into bhinjua. By these and other means, the nunia saves a ,great deal of ,the 
saltpetre that remains over from his original procRss·. .Were he allowed to carry 
concentration by boiling further in that process, he would recover at once ~ 
larger quantity of saltpetre, but would als,9-<lestroy a proportion of the remaining 
nitrates in doing so. The Imperial Agricultural Baoteriologist thinks-that more 
,investigation is needed to discover whether, supposing the mtnia were allowed 
to continue with his concentration process to 11 further stage, any considerable • 
proportion of the nitrates at present- wasted by the combined process described 
above could be recovered. He has found that Bomethillg like 25 pf1r cent. 
of the total nitrate passing through th!J nunia's factory must he lost, unless the 
nunia proceeds further and recovers it by what is at present an illicit process; 
while that process is itself so inefficient that, even if the nunia were allowed 
to pursue it unmolested, it would prohably result -in the loss of at least 40 per 
cent. of the 25 per cent. at present wasted. ' 

Returning to the description 'of thc nunia' 8 ordinary process, it must be 
also noted that he takes tlie organic and earthy impurities thrown down in his 
concentration process and adds them to the crude saltpetre w hioh he sells to 
the refiner. This is partly to impress the salt sUb(jrdinates with an idea of 
his bona fide8 from the dirty appearance thereby given to the saltpetre, proving 
that the nunia has not proceeded beyond the legitimate stage, and partly 
hecause this substance contains some organic nitrogen, as well as saltpetr~ 

residue, which the refiner uses in a way which will' he describeu later. The 
process, therefore, is not .so entirely wasteful and illogical as supposed hy the 
present Director of Agriculture in the United Provinces, who has also discussed 
the subject, as the refiner, is able to save what mighf otherwise be wasted 
by the nunia under existing conditions, though the nunia could no doubt 
make better use of this refuse hy adding it to the mixture which he makes 
already for use in the following season. 

6. In the refineries, which are rather more systematised than the nunia'8 
humhle outfit, saltpetre is produced in two waya. The nU1!ia brings the crude 
saltpetre to the factory, and this is di,ssolved in the mother liquor from the 
crystallising vats, which is already saturated with sodium chlq.ride. By 
heating to the boiling point, tho potassium nitrate is dissolved, and dnring 
.ubsequent concentration the sodium chloride is deposited as crystals and 
fished out. There then remains a saturated solution of both potas~ium nitrate 
l.I,nd sodium chloride which, on cooling very slowly in a separate vat,yi.eld~ large 



crys.tals of nearly pure potassium nitrate. This is due to the less solubility of 
this salt in cold than in hot water, while the solubility of sodium chloride 
is almost unaffected by change of temperature. It is necessary that the 
cooling should take place extremely slowly to allow of the growth of the 
crystals to a large size. Rapid cooling would lead to the deposit of small 
crystals from which it would be difficult to draiu a way the mother liquor. 
In the improved process devised by Dr. Leather, formerly Imperial Agricul· 
tural G.hemi~t, this difficulty is eliminated by the use of centrifugals for 
dEying the saltpetre crystals. The other refinery process consists of the 
treatment of the earth round the refinery, which is saturated with the waste 
saltpetre.resulting from the working of the factory and. has had .added to it 
the impurities from the crude saltpetre, which partly consist of the refuse 
of the nunia's hoiling pans. The saltpetre is recovered much on the same 
principles as those adopted by the nunia, but with rather better plant and 
gr~ater care. The Imperial Agricultural Bacteriologist gives good l'eason to 
believe that, hoth in this case and in that of the earth taken by' the nunias 
from village sites, the saltpetre content increases, if the earth is stored under 
proper conditions' for a period. Salt is educible by the aboye process just as 

- in th~ case of the nunia' 8 wOl!Jring. The refiner has the option under his 
license of paying duty on his salt. and passing it into consumption, or 
of having it destroyed. The proportion of salt produced from crude saltpetre 
depends on the com position of the nitrous earths. In the United Provinces 
these generally contain a great deal mOfe salt than in Bihar. Estimates for 
the latter province made some years ago allow for anything between 10 amI 
20 per cent. of salt being educed from the total of the crude saltpetre taken 
into refineries and of the nitrous earth dealt with by them uuder the second 
process described above. 

'lhe Imperial Agricultural Bacteriologist explains that the reason why this 
double process is followed is partly owing to the fact t.hat the refiner can store 
his refuse earth, and can start work on it immediately after the rains and 
before t~e crude saltpetre produced by the nunias has begun to come forward.' 

Under the terms of his license, for which a sum of Rs. 50 is charged, the 
refiner must not change the number of his pans and boilers without sanction, 
must maintain a register showing his purchases and production, , and must not 
remove any saline substance other than saltpetre without sanction,; and, if 
such substance be salt, without payment of duty thereon; unless he elects to 
destroy it. 

The position in the Punjab and in the Muttra district of the United 
Provinces is different. The ):efiner is, as a rule, a man of capital, who takes out 
licenses for the manufacture of crude saltpetre in his own name, employs his 
oWn servants in the manufacture and is responsible for all contingent expendi· 
ture. Moreover, owing to the greater cost of fuel, the process adopted is usually 
that of evaporation by solar heat, and this is not possible till later in the season 
than when evaporation is effected by artificial heat. . 

7. The Imperial Agricultmal Bacteriologist forms no definite conclusion How far the 
regarding the practicability of any relaxation of excise precautions. He states, system of 
however, that the resulting salt is so inferior, on account of the admixture of control is 
chlorides and sulphates of potassium, magnesium and calcium, that it is prac. necessary. 
tically unmarketable for human food; and that the same is, in fact, the case 
with the refiner's salt, who usually destroys it, rather than accept the small 
margin, some four annas per maund, between its sale price and the duty he has to 
pay. 'I.'his statement is quite at yariance with Mr. Ashton's statillment that the 
salt produced by the Calcutta refineries is practically unidentifiable from Liv:erpool 



salt with which it was sometimes mixed, except by the presence in the former 
of a trace, at least, of saltpetre. The percentage of sodium chloride in this 
so· called pakwa salt was between 80 and 94, after refinement. It wa~ produced 
by no better processes than are available to the refiner in Bihar; and it is 
the opinion of the present Northern India Bait Revenue Commissioner, based on 
the. results of numerous seizures of illicit salt, that even the flunia can 
undouLtedly, if left to himself, produce a thoroughly marketable article. 

So far as the disposal of the salt produced by the refiner throws any light 
on the use and nature of the pakwa salt, the only figures available seem to ~ 
the following. In 1881, pakwa salt was sold by the refiners at rates which 
were usually-between Rs. 3 and Rs. 3·8. The dutyat the time was Rs. 2·8. 
Apparently the above sale prices included the d~ty. In 1883·84, the salt 
educed was 38,550 maunds, of which 27,547 maunds were excised. In 1905·06, 
19,718 maunds were educed, of which 16,262 maunds were excised. The 
consumptio~' of duty-paid salt per head in Bihar was 9'89 Ibs. in the tIiree 
years 1881 to 1884; in the three years 1903 to 1906 it was 9'82 Ibs. The Salt 
Commissioner doubts the correctness of the previous figure. A better selection 
of periods would have shown how far the iIppioved control increased the 
consumption of duty'paid salt, but figures are unfortunately not forthcomiKg. 

In 1868 the price of salt was Rs. 6·7·10 per maund. The price of salt less· 
duty immediately before the war was much lower than the price of salt during 
the period when excise precautions were being increased, less the higher duty 
then prevailing. ']'he margin of profit to the seller of illicit salt for local 
consumption would thus now be less, not only by the reduction in the duty, but 
by the drop in the cost and profit apart from that duty. Thus in 1914 salt 
was reported by the Commissioner, Northern India Salt Revenue, to be selling 
at Rs. 2-2.4 per maund at Allahabad, inclusive of Re. 1 duty. 'rhe duty has 
since been raised to Re. 1·"'·0, but the danger of illicit sale will be much less 
now than in the days when it was found necessary to impose restrictions,. at· 
any rate when normal supplies are again available. The actual amount of salt 
lik!lly to be produced is not considerable. In 1907 it was calculated tpat the 
nunias of Bihar and the United Provinces, if left to themselves, could produce 
about two lakhs of maunds of edible salt. It was offiCially reported from the 
United Provinces in 1914 that the salt from refineries was worth only 4 annas 
a maund over and above the duty of Re. 1. It must be remembered that 
the salt educed is, though edible, below standard quality. The illicit trade 
might bring some profit to the nunia, but whether it would result in any 
decrease in the consumption of licit salt seems v:.ery doubtful. 

In addition, however, to the areas which are reg\llarly worked for saltpetre, 
there are others of considerable importance which produce so large a proportion 
of salt that they would not yield enough saltpetre to pay expenses, and the 
output of salt would be a serious item. The enti.re withdrawal ofthe preventive 
staff would· lead to these areas being worked freely, without any appreciable 
increase in the outturn of saltpetre. We have also seen that, in spite of asser. 
tions to the contrary, the nunia and the refiner are both able to produce 
edible salt iu qu}te appreciable quantities. It seems, therefore, inadvisable to 
release tbe manufacture of saltpetre entirely fr0m excise precautions; but there 
is a strong {Jase for changing ·the existing arrangements in directions which 
will encourage the outpnt of saltpetre, while not adding 8eriousl~ to that of 
illicit salt. The method in which this may be done will be indicated below. 

The Imperial Agricultural Bacteriologist makes a suggestion that, if it is 
nClt considered practicable to abolish excise. precautions, the saltpetre pay a 
duty of four annaS a maund and that,the salt be allowed to go free. If the duty 
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took the form of an exoise, tho nunia and refiner would be allowed to carry 
their proaesses. to the utmost eXtent that was profitable, but supervision would 
have to be exercised over both of them, to see that they did not escape duty. 
The i'esult of this control would :uot be perhaps less irksome and deterrent 
than the. present system, though of course there would not be ·the same direct 
incitement to waste. As a practical proposition, however, it does not appear 
that the saving of the waste would help the industry nearly as much as the 
saving of the worry inflicted on the nunias. In any case, some watch would 
have to be kept to see that nunias did not work in areas that contained a 
minimum of saltpetre and a maximum of salt. It is believed that there are 
fairly numerous areas that would have to be entirely prohibited for this reason. 

8. The Imperial Agricultural Bacteriologist's general conclusions are Sugg'estions for 
summed up as follows. The existing sources of saltpetre are not fully utilised increasing the 
owing to certain drawbacks, which include the control of the Salt Department :~ft:~e~f 
ann the low price of crude saltpetre.· This latter feature is due to the inability 
of the nunias to combine and to the mastery ofthe.situation thereby possessed 
by the refiner, who pays Rs. 5 for crude saltpetre containing about 50 Ibs. of the 
pure article, and sells refined saltpetre, containing about 72 Ibs. of the pme 
article for Rs. 12. The question of introducing co-operation among nunias is 
worthy of consideration,but the most probable solution of the difficulty 
appears to be the establishment of model factories under Government control, 
or belonging to a more reliable class of private owners. 

Artificial nitre beds, in which nitrates are produced in the soil by the 
decomposition of sann hemp (Crotalaria juncea) or other easily obtainable organic 
matter might be a useful additional source of supply, especially if concentrated 
round a central factory for eQ?nomy of manufacture and,' if necessary, of 
control. They have a special advantage in the practical absence of salt from the 
saltpetl'e so obtained. A few experiments in this direction have been already 
made at.Pusa, with promising results. 

9. The nunia's present. methods result in the waste of some 25 per cent. Improvement of 
of the available nitrates. It is necessary to ascerJain whether more efficient method~ of 
methods can be devised, and, if so, whether these would assist in the with. productIon. -
drawal of the present system of control. It has already been stated that 
Dr. Leather devised a process which is II considerable improvement on that at 
pres~nt adopted by the refiner. This process was shown in the Allahabad 
exhibition, and· the plant is still lying at Pusa. It does not seem, however, that 
any steps, at any rate effectual steps, have been taken to demonstrate it. The 
method may be looked at, however, merely as an initial attempt to improve the 
industry and as a sample of what may be expected from methodical work on a 
commercial scale.· The results of the Imperial Agricultural Bacteriologist's 
investigations also give ground for hope that the saltpetre contents of the 
earth can be improved, and that saltpetre may be generated artificially in con-
siderable quantities. 'rhe position justifies experimental working on a large 
scale with expert, assistance and control. There is sufficient work for a 
bacteriologist, a chemist, and a chemical engineer in the initial stages; and the 
result may very likely be '/1 great increase in the output of saltpetre, with 
a saving of waste and a cheapening of production. The work should at first be 
taken up by the Imperial Department of Industries, or by a single Local 
Government, and the results so obtained should be demonstrated by the' 
provincial Departments of Industries. 

10. Whatever may be the risks of illicit salt production in saltpetre Transference 
manufacture, it is clear that the present system, with II mi0roscopic preventive or control 

. h' h tai th d f . . toLocal stil:!f workmg over enormous ~reas w 1</ con n . ousan S 0 nunw~l IS Govem!l1~ntl!, 
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ineffective. A better course would be to hand over to the Local Governments 
of tbe Punjab, the United Provinces, and Bihar and Orissa the. control of salt 
excise, and tberefore of saltpetre production, whether by nunill8 or refiners, 
making any financial adjustment that may be necessitated by the cost involved 
on provinoial revenues and the receipts obtained from what has hHherto been 
an imperial source, of revenue. The local Excise Departments might, as in 
Bombay and Madras, be the' agency for the control of salt production, and their 
larger staff and better local organisation would, in point of efficiency at any rate, 
make them a preferable instrument to the Northern India Salt Department. 
The encouragement o~ the industry on the lines suggested above would be the 
concern of the local Departments of Industries, aud co-operation between these 
and the Excise Departments would, no doubt, result in the control being reduced 
to a minimum and exercised in the least vexatious way, The Department of 
Northern India Salt Revenue could then devote its energies t.o the production of 
salt, and arrange for the fuller and more efficient exploitation of the vast sources 
of salt undel' its controL . 
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APPENDIX G. 

SERICULTURE AND THE SILK INDUSTRY. 

1. The silk industry in India has recently been the subject of detailed Basis of nole. 
enquiry by Mr. H. Maxwell Lefroy, assisted by Mr. E. O. Ansorge, I.O.S., and 
their report to the Government of India has been communicated to us. Both 
gentlemen appeared before us as witnesses, and to a large extent the following 
notes on the position of the silk industry in India are based upon information 
collected by them. 

2. The subject is one of great complexity, requiring considerable technical Ext~t ofs~ricul
knowledge for its elucidation, and it can only be dealt with here from a general !~~t: ~:t~~d 
administrative point of view. At the present time, there are three tracts in of the kdustry, 
which sericulture is an industry of some importance:-(l) In the south of 
India, the southern half of the Mysore plateau, with the adjoining taluk of 
Kollegal in the Madras Presidency; (2) Bengal, chiefly in the districts of 
Maida, Murshidllbad, Rajshahi, and Birbhum; (3) Kashmir and Jammu, with 
the neighbouring sub·montane districts of the Punjab. There is also a consider· 
able industry in Ohota N agpur, Orissa, and part of the Oentral Provinces, 
dependent on the taSa1' silkworm, and in Assam, on the muga and eri silkworms. 
Tbe tas(,,' is 'stated by Mr. Lefroy to be a wild silkworm, never successfully 
domesticated, which lives in forest areas chiefly, and which feeds on a variety 
of trees. The muga is a semi· domesticated worm reared entirely ill. the" open 
on trees, chiefly sOOrJ~ (Machilus bombycina) and l!!talu (Litsaea polyantba). 
The eri is a domesticated worm yielding a silk which cannot be I'eeled but has 
to be spun, its principal food plant being the castor plant. 

'l'here is no very accurate statistical information regarding sericulture in 
India, except that deducible from the' sea·borne trade returns, and this must be 
treated with caution, as it is not always certain what the classifications auopteel 
actually cover. From the ~arly days'of the E~st I?dia' Oompany in Bengal 
silk was an important article of trade. FroIl). 1776 to. 178p the export of 
Bengal silk to England averaged 560,285 Ibs., llJ¥l it is probabLe that this figure 
only covers reeled silk. Whether the industry made any great progress in the 
19th century or not. depends upon this point, as the total figures usually 
quoted from the. sea-borne trade returns for the exports of Indian raw silk 
include not only reeled silk, but chassam, or silk waste, and silk cocoons. The 
exports reached their highest level in the years 1866 to 1874, when the average 
annual exports were 2,203,000Ibs., of which not more than 600,000 Ibs. were 
reeled silk. The development of exports during that period is due to the work 
of Mr. Lister, afterwards Lord :Masham, wbo introduced methods and machin
ery for spinning silk waste and created a demand for this material. In the 
production of one pound of silk tbere results from two· thirds to. one pound 

• of chassaro, and the exports of this material are probably the best guide as to 
the' total quantity of silk produced in India, though they do not include the 
quantity used in the two silk-spinning mills in Bombay, and do not make any 
allowance for the imperfect collection of chassam, which is a by-product of 
comparatively small value in silk reeling. To estimate, then, the Indian 
prodlilction of silk, we shall be fairly safe in calculating that it is at least equal 
to twice the export of chaasam. On this assumption, the sea· borne trade 
statistics yi~ld no evidence of any serious decline in the silk industl-y, the 

50 
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falling-off in the production of Bengal being fully compensated for by the 
-expansion in Kashmir and the south of India. Taking the export figures for 
chassam as a guide, the Indian production of silk during the last 30 years has 
ranged between two million and two and a half million lbs. The exports 
of raw silk reached their maximum in the years 1906-07, when they 
averaged over 750,000 lbs., and they have fallen since to 82,700 lbs. in 1914-
15, recovering in 1916-17 to 218,000 lbs. In the same year the exports of 
chassam and cocoons amounted to 1,325,467 lbs. 

The South Indian silk industry is of comparatively modern origin; it 
is supposed to have been started by Tippu Sultan with seed received from 
China, and it is now responsible for two-thirds of the total output of silk in 
India. Both in Bengal and the south of India silk production is by multi
voltine worms fed on the leaves of the shrub mulberry. In Kashmir, where 
the industry is now a State monopoly, the tree mulberry is the source of leaves, 
and only univoltine worms are grown. The first attempt by this State to 
develope the industry commenced in 1869 but, owing to the appearance of 
pebrine, it collapsed within ten years. In 1895 a second' attempt was made 
which, as soon as the futility of relying upon local seed was realised, yielded 
successful results. Development has now reached the limit prescribed by the 
number of'trees available for leaves, and the State derives from the monopoly 
a nett revenue of about lllakhs of rupees per annum.. The output of silk is 
approximately 100,000 Ibs. of reeled silk a year, the whole of which is 
exported. But the conditions under which sericulture has been developed in 
Kashmir are unique. Full details regarding them will be found in 
Mr. Lefr9Y'S report, but they are of little value in considering the question of 
sericulture in British India, where conditions preclude the possibility of organ
ising the industry on similar lines. 

The following table; taken from a paper contributed by Mr .. Lefroy to the 
Royal Society of Arts and. published in March 1917, furnishes approximate 
figures regarding the production of mulberry silk in Ijlllia in tlie year 1916 :-

Mysore l,lI'I2.000 lb •. 
Bengal ." 600,000 " 
Madra. . 400,000 " 
Kashmir ~6,000 " 
Burma 15,000 " 
Assam •• 12,000 " 
Punjab 1,800 " 

TOTAL 2,276,800 lbs. 

These figures agree very closely with the estimate of silk production based 
upon the exports of chassam and show clearly the very slight effect which the 
war has had upon the Indian silk industry. The growing prosperity of the 
couutry enables it readily to absorb large quantities of silk, and the diminished 
exports are probably due to the better prices obtained in India. In this 
connection, it is interesting to quote from a recent report on Indo- French trade 
by Messrs.9hadwick and Black, in which they state :-. 

"Lyons is of course tbe great centre of silk, and regret waS expressed at the almost • 
total disappearance of Bengal silk; whereas, some years ago, Bengal silk was obtainable at 
40 fro per kilo, tbey now offer 70 fro a kilo and can bardly get it. It was unrivalled for 
taking brilliancy, and so was almost entirely used for making the tall silk hats so popular 
with the last generation, but now going steadily out of' fashion. It was, however, so badly 
reeJed and prepared that it was not useful for weaving fabrics. Another house in Lyono 
takes most of the Kashmir silk and is very well &atislied with it. They said they had heard 
of so ninny attempts to improve the silk of the Indiau plains that they were becoming 
doubtful whether anything permanent could be obtained!' • 
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3. There can be no question that it is desirable to make a serious attempt Necessity for 
to Improve sericulture in India. Though it can hardly be said to be flourishing im~rovement of 
anywhere, the scale of operations in Bengal and the south of India is consider- serlCulture. 
able, and there is not the least doubt that its present unsatisfactory condition is 
due to remediable causes. The first serious attempt to deal with the problem 
was the employment of Mr. Maxwell Lefroy as Imperial Silk Specialist and, 
without presumh).g to endorse his conclusions on technical points, we are of 
ophlion that his report throwl\ much light upon the subject and should be 
taken as the basis for further action. In the evidence tendered to us, he has 
definitely stated that large tracts of India are suit'ed for the development of raw 
silk production and that much of the silk, both raw and in the form of manu-
factured goods, now imported into India might be produced in the country. As 
the imports amount to more than 3t crores of rupees per annum the matter 
js one of very considerable importance. 

4 .. Mr. Lefroy has proposed tbe establishment of an Imperial Department Criticism 01 
of Sericulture, worldng under the Revenue and Agriculture Department of the Mr. Lefroy's 
Government of ~ndia an~ provided with a suitable staff of specialists to carry r::e~~:~ri:;!~
on the work whICh, he thlllks, should be undertaken. The head of the depart- ment 01 Sericul
ment would be the Director of Sericulture, and the future of the industry tnre. 
would largely depend upon his personal views; and, if the measures initiated 
by him. happened to prove unsuited to local conditions, the consequences might 
be disastrous. No single expert can deal adequately with the whQle question. 
Developments in some paIis of the country will depend upon the planting of 
mulberry tfiles, which is an horticultural matter; in others, upon the turning 
over of land for the cultivation of mulberry shrubs and . the provision of 
irrigation facilities. Questions of land tenure and water rights may easily 
become of great importance. Whether univoltine or multivoltine worms should 
be reared is possibly not a difficult matter to determine; but what race should 
be eucouraged can only be settled by experts with an intimate local knowledge 
of the conditions of rearing. It is significant that when Mr. C. M. Hutchin-
son, the Imperial Agricultural Bacteriologist at Pusa, at the instance of 
Mr. Lefroy, examined the Pasteur I\lethod of obtaining disease-free seed by 
selection, he disoovemd that disease, in the case of flftcherie and pebrine, was 
not being eliminated by' th~ methods successfully pursued in Europe, and tbat 
it was necessary to devise a modification suited to Indian conditions. It 
appears to us that the creation of:' special Department of Sericulturc would 
involve considerable difficulties; it would be out of touch with the numerous 
local interests, official and non-official, whose co-operation is needed to achicve 
success, and it would be unnecessarily expensiv!l. Granted that c\lntral research 
and co-ordination of local efforts by advice and information are wanted, these 
can be secured by the employment of an imperial· expert, located at a suitable 
rentre and working under the Imperial Department of AgricUlture'; but the 
dtfficult work of investigating local problems and of demonstrating the resuits 
can only be successfully achieved by an agency with local interests and 
connections. 

5. lJ nquestionably, the most important matters are the provision of arrange- Impro.vement 
ments for the distribution of disease-free seed and the introduction of more tmore Important 

. . .. h d . th .' I h I l't h . 1· . han extension hygIenIC met 0 s m e reanng nouses. n eac oca 1 y were sencu ture IS of sericultur 
lar~ely pursued a special officer will be needed to supervise such work, and he e. 
should be attached to the provincial Department of Agriculture. It seelDs to 
be more important to deal with those tracts in which sericulture is already an 
established industry than to introduce. it into areas where, e1en if the 
climatic couditions are favourable, there may be great difficulties arising' from 

50 A 
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the prejudice of the people and their unwillingness to take up an entirely new 
venture. 

}\IIr. Lefroy in his repqrt, page 32, paragraph 12, states :-" The Mysore State 
is climatically the most suitable area for multivoltine silk in India and there is 
scope for a very large extension of this profitable industry". .Also on page 
38, paragraph 22 :-" The only area in Madras now known to produce silk is 
the Kollegal taluk of the Coimbatore district, bordering on M ysore and geogra
phically part of the Mysore plateau". Similarly, in Bengal, the history of 
sericulture in that province indicates the possibility that a scientific study of 
el(isting Cjluditions may result in very great improvements of the present 
methods, which would make the industry more profitable and enable it to 
recovcr ground. Tbere is, of course, no reason why efforts should not be made to 
introduce sericulture into other places where thc natural conditions are 
suitable; but, in the beginning at any rate, this should only be done where it 
is -probable that the industry will be welcomed and will expand freely as soon as 
it has been demonstrated as a certain addition to the resources of- the people. 
'rhis is a matter which may well be left to local administrations. At the 
outset, whether an Imperial Department of Sericulture is established, or 
whether tbe problems presented by the improvement of sericulture are dealt 
with in the Imperial Department of Agriculture, attention should be first 
concentrated upon improvement in existing areas. 

Distinction 6. Sericulture may be regarded as an agricultural occupation similar to 
bet. ween bee keeping or poultry farming. It is essentially a.cottage industry, and the 

tBherlc~lktv.redandst rearer of silkworms 'mayor may not grow on his own land the food Dn which 
e Sl m u r.J. .' • • 

they"eed. It seems unhkely that this feature will be dIsturbed as experience 

Development of 
sericulture. 

in thc past is olearly against the establishment of large rearing houses. 
A question of no small importance aris~s as to where sericulture ends 

and tbe silk industry begins. Mr. Lefroy draws no distinction between the 
tWD in regard to t,be organisation which he proposes should be created -to deal 
with the silk industry in India. On the other hand, we are Df opinion that a 
clear line Df demarcation should be drawn, and that, too, at the earliest possible 
point. '],he duties of the silk rearer should end with the production of cocoons. 
Sericulture is, and should remain, a cottage industJCY; but the subsequent 
preparation of the silk for the market is best undertaken on a large scale and 
with modern machinery. The success of the Kashmir :filatures is evidence 
in favour .of this view. There is no difficulty about the marketing of silk 
properly reeled. Different markets require different qualities of silk, and all 
that is necessary is that attention should be paid to these points. 

7~ Tbe future progress of sericulture in India depends entirely on the cost 
of production. 'The profits of the industry at the present time are greatly 
restricted owing to the presence of disease. It has proved difficult to obtain 
any accurate information regarding the loss of silk from this cause; but, 
enquiries made in the south of India, which is possibly more favourably situated 
than Bengal, seem to indicate tbat the mere elimination of disease will at least 
double the output of silk. The extent to which silk can be produced is limited 
by the amount of food available for the worms. The price which can be "paid 
for mulberry leaves depends upon the value of the silk ptoduced bv the 
worms feeding on those leaves, and if, by the elimination of d\sease, the qu~ntity 
of silk so produced is greatly increased, it becomes possible for the rearer to 
pay a higher price for mulberry leaves. 'l'his will encourage the cultivation of 
the shrub mulberry; but, in tracts where the industry is dependent upon 
mulberry trees, it is very unlikely that private initiative will bring about any 
extell'\led development. From five to ten years must elapse from the planting 
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-of the mulberry tree from seed before it becomes capable of yielding a fair crop 
-of leaves, and it is obvious that the expansion of the industry will be vf:ry 
precarious unless the planting of trees is fostered by Government. 

8. The development of sericulttll'e in India will have little effect one way DevelopmeDt of 
-or the other upon the future of the manufacttll'e of silk in India. The Indian silk industry. 
,silk weaver is already largely dependent upon Ohina for his raw materiaL The 
steadily increasing prosperity of India has led to a proportionately greater 
,demand for more clothing on the part of the people and for mor'c expensive 
dothing among the growing number who can afford to indulge in luxuries in the 
way of dress. The silk weaver, even more than the cotton weaver, is in need 
of special technical instruction. Given this, there is hardly any doubt that he 
-could successfully compete with the manufactured goods which are now so 
largely imported. 

Hitherto, hand-loom weaving has been regarded almost entirely from the 
point of view of.t.he weaver of cotton goods, and only incidentally, have any 
attempts been made to assist the silk weaver. This is possibly due to the fact 
that the silk weaver is generally. better off than the cotton weaver. The 
industry is in the hands of a more intelligent and wealthier class of weavers, 
and there is evidence to show that the increasing demand for their goods has 
'been accompanied by corresponding at.tempts to impl'Ove their methods of 
production. N eveTtheless, much more can be done to put the Indian silk 
weaver.in a better position. This is a problem which, in the future, Departments 
,of Industries will have seriously to tackle. 

At the present time, the wealre$t spots in the Indian silk industry, regarded 
apart fl'Om sericuJture, arc the primitive and inefficient processes used in 
preparing the silk yarn. It is desirable that attention should be drawn to the 
necessity for'improving these, and the establishment of model silk filatures, 
twisting mills, and dye houses seems clearly indicated. To Buch factories for the 
preparation of silk yarn silk,weaving establishments may well be attached, as 
it is not unlikely that the same advantages may 'accrue tJtel'p.fl'l'lm ~" h~vp. 

resulted from the addition of weaving sheds to cotton mills. 
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APPENDIX H. 

SCIENTIFIC AND TECHNICAL SOCIETIES. 

1. We desire to attract attention to the almost c~mplete absence of scientific Absence 01 
llnd technical societies in India. So long as the majority of the men in this :Ci~: and 
country from whom such societies would naturally draw their members belonged s~~ieties 
to Government executive services, the subordination essential to discipline was in India. 
unfavourable to their inception and growth; but this phase is gl'adually passing 
away, owing to the much wider diffusion of sciimtific knowledge, to the 
rapid expansion of organised industries, and to the greatly increased number of 
scientific and technical experts in private employment. 

In the past, the scientific and technical services were recruited at home, 
and not a few of their. membel'S belonged to the great English societies, which 
have been formed to promote the interests of special brancbes of science and 
technology, As an example, we may cite the Public Works Department. It 
has a long record of magnificent achievements to the credit of its officers, and 
their contributions to scientific and engineering literature are found in tbe 
journals of many societies, notably tie Proceedings of the Institution of Civil 
Engineers. It has undertaken extensive researcbes to solve special problems 
connected with Indian engineering, and from time to time efforts bave been 
made to issue a regular series of professional papers; but for one reason or 
llnother, the supply of suitable material has after a time ceased. Only· to a 
very limited extent is it possible for trade and technical journals to serve as 
media for the publication of professional and scientific work. No prestige 
attaches to original 'communications offered to the world in this way, and the 
-ephemeral" character of these journals militates against their permanent 
preservation. Hitherto,therefore, the bulk of the original work done in India 
hail lfeen published in tbe transactions or proceedings of English societies. 
There is, however, a limit to the possibilities of this' and the history of much 
work of more than transient or Indian interest is buried in the records of 
-Government clepartments. 

In Great Britain the volume of research work, enquiry and practical 
experience has increased so rapidly, and specialisation has developed to such an 
-extent, that it has become necessary, at frequent intervals, to establish new 
institutes or new societies to deal with the new groups of problems which 
have arisen. The members in the larger societies have also increased so greatly 
in numbers and they are so widely scattered that they have had to form 
themselves into branch associations, to attend: more especially to matters of 
local interest. 

It is unnecessary for us to dwell at any length upon the advantages 
which arise from a free interchange of ideas between men working in the same 
field of scientific investigation~ and the stimulating effect of instructed criticism 
Qn men.engaged in technical pursuits . 

. 2. We are of opinion that the interests of India demand the establishment Ne6essity for the 
{If Indian institutes, societies and associations analogous to the Institution of establishment of 
Civil Engineers, the Chemical Society, and the British Association for the ~ert~ sooieties 
Advancement of Science. Action in this direction is urgently required to m India. 
provide for the gl'owing needs of Indians. It is true that they have free 
access to the English societies on the same terms as any other subject. of thp, 
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Empire, and they are also freely admitted 'to American societies; but beyond 
the prestige attaching to membership and the periodic receipt of copies of 
publications, they derive little or no benefit from such distant !lssociations, and 
they are altogether deprived of the advantages which arise frO!!! personal 
intercourse between the mem bel's. In matters connected with administration •. 
the value of personal discussion has been recognised by Government, and every 
year an increasing number of conferences and committees meet to discuss 
specific problems. Men a~e convoked fl'om all parts of India to exchange 
views, and experience shows that such meetings are well worth the time 
devoted to· them and the expense incurred in bringinf the officers together. 
But something more than this is necessary, and the movement inJavour of it has 
found expression in the establishment of the Indian Science Congl'ess, which 
was started four years ago and holds annual meetings in the month of January 
in one or other of the capital cities of India. Government supports it by the 
grant of travelling allowances to selected scientific officers attending its 
meetings, and the Oongress is doing useful work and is stimUlating the grl'Jwth 
of conditions favourable to the prosecution of research in a great variety· of 
directions. 

3. Some attempt a18!) has been made, with an encouraging degree of· success, 
to establish local and specialised associations .. The principal mining interests of 
India al'e centred in Oalcutta, which is at no great distance from the Bengal 
coal fields, and in 1906, with the help of the Inspectors of Mines and 
officers of the Geological Survey, the Mining and Geological Institute of 
India was founded H tb promote the study of all branches of mining methods 
anq of mineral occurrences in India, with a view to disseminating the 
information obtained for facilitating the economic development of -the mineral 
industries in the country," It now includes among its members a large propor. 
tion of the mining engineers working in Bengal and, to a less extent, those 
engaged in other parts of India. .. Calcutta is also the largest centre of 
mechanical engineering ill India, and the resident members of the Institution 
of Mechanical Engineers, London, have formed a loeal branch under the 
standing rules framed by the parent society. The membm's meet from tim\) to 
time to read and discuss papers and, as a purely local body, it has met with 
some success; but it has not sufficient prestige to attract many members 
from .other parts. of India. This points to the necessity for a wider basis 
of membership and a bl'Oadel' field of common interests which, we think, 
wonld be found in au Indian Institution of }].ngineers embracing all the 
branches of engineering practised in India. The majority of engineers are in 
the service of Government; but the number of those not so employed is 
considerable and is likely to increase rapidly in the future with the develop
ment of industries. In a country like England, where engineers are very 
numeroUl!, clearly marked qivisions have naturally arisen, and when the 
interests of any ,section have become of sufficient importance, a specialised 
association has been established to promote them. In India the total number 
of engineers is still too small to permit of this subdivision with advantage; 
and all that seems possible at the ontset is to establish an institution 'for the 
vrofession as a whole. The same gradual process of evolution as in England 
lUay be anticipated, and when any special branch has become strong enuugh, 
it will probably tollow the same coul'se. . 

4. Frofu such enquiries as we have been able to make, we consider that - a 
blttlsfactory precedent would be found in the English.Institution of Mechanical 
Engineers, which has its headquarters in London with a number of provincilil 
branches, and annually holds a summer meeting in one or other of the large 
provincial centres of engineering; whilst it also occasionally fraternises with 
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similar societies on the Continent. Papers prepared for t.be Institution are 
rea.d and discussed at meetings of the members held nearly simultaneously 
in London and in any of the provincial centres where they are 
likely to be of interest. The same thing could very well be donc in India. 
There would be great advantages arising from a strong central society 
covering the whole of India, as membership thereof would confer a much 
greattJl' prestige. Apart from the reading and discussion of professional papers, 
such a society would inevitably interest itself in many problems with which the 
State has to deal, and in which it would be advantageous to obtain the 
considered opinion of such a representative body. Many such matters have 
COIne before us in the course of our enquiries, among which. we may mention 
the education and training of engineers, the necessity of certificated 
attendants on boilers, the working of the Acts affecting the engineering 
profession, and the grant of concessions in respect of mining rights or water 
power. ~ Such an institution should be. an entirely independent body, to which 
Government might very well make an annual grant or subsidy in return for 
the indirect advantages which the country would enjoy in consequence of its 
establishment. We have in view an institution whose activities would be 
mainly devoted to professional and technical questions; its existence therefore 
would be of great value in establishing a standard of professional conduct and 
efficiency. Almost every civilised country in the world bas an engineering 
association of some kind, and we think that India should no longer be deprived 
of the advantages accruing therefrom. But the conditions in this country are 
unique, and it seems hardly likely that a successful inBtitution of engineers 
could be established without encouragement and some pecuniary assistance 
from Government. 
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APPENDIX I. ' 

STATISTICAL EVIDENCE REGARDING THE DEVELOPMENT 
OF HAND-LOOM WEAVING IN INDIA. 

Three causes have contribnted to the existing general impression that hand 
weaving in India is a declining industry .. 'l:hey are (1) the enormous increase 
in the production of mill-made cloth; (2) the bad financial conditions under 
which the hand weavers work, and especially the extent to which they have had 
to receive famine relief; and (3) the census figures. The second reason, 
which has been discussed in the body of the report, is undoubtedly a corollary 
of the first; which is an evident fact. This note will, therefore, deal mainly 
with the third factor, viz., the census figures. . • 

2. In paragrapbs 91 and 92 of the Ma.dras Census Report for 1911, Mr. 
Chatterton has examined the figures and concludes that there has been little, 
if any, diminution in the number of weavers in that province. The passage 
in question is as follows :- ' 

"'91. The condition of hand-loom weavers is generally assumed to have 
steadily deteriorated owing to the effect of competition, and of 
indirect evidence there is plenty' in support of this idea·. The 
weavers themselves complain that their condition has steadily 
become worse, that they have to work harder and that now the 
coarse weavers, even hy the most unremitting toil, are only able 
to make a bare livelihood. The present censUs is the fifth that 
has been taken, and if the classification of the returns had been 
uniform throughout, it would have been possible to state defin
itely whether the number 9£ weavers was increasing or decreasi~g ; 
but unfortnnately there have been many changes in the methods 
of grouping trades or branches of a. trade at each census, and it is 
difficult to arrive at any certain conclusion. The following 
tabular statement has been compiled to show,what comparable 
returns are available since 1871 regardin g those employed in the. 
more important branches of the cotton trade:-

--- - Ij)'l. 1881. 1891. 1901. I 1'1111. 

--

l.~l i} ~ "'~1 CattoD-ginning, cleaning { Mill '1 ... } U,'I'l4 15,:: } atd presl!ling. ... , .. n,Ml 12,643 20,.81 
Hand .... ~.7H w.eS! I 18,243;1 -- --- ---

Cotton manwaotures • - .. ,-,-.. -, 168,157 - .. -. 1-... - -:.:-
-------- -- --------- ------

Cot.ton-&pinnillg and ,{I :~: :} ... .. , .., ... 
7.~~6 } 

a,lItH 8,8m 16,815 
7".' 

16,615 
well.viUl. 

Spinnera . 
Weaverl 

B,414 8,414 . ... .. , ... 
lS~~~10 I 

.. , 
}SfMI.609 

• Hand ... 816,661' . .. ... 86&,112 ... 383,132 . .. 
"92. }<'rom au exammaiIon of thIS table, It IS C?lear that m 1871, there 

were 376,561 weavers (males) but in 1881, 188,157 males are 
returned as cotton manufacturers, and the weavers only number 
196,610. The total comes to 384,767, and probably includes cotton 
ginners and cotton spinners. We may assume approximately 
that these numbered about 20,000 and that, therefore, the number 
of weaVArs in 1881 was slightly over 360,000 showing a probable 
decrease of 15,000 weavers in the 10 yearA, This result would not 
be unexpectcd remembering the havoc caused by the great famine 
of 1877. In 1891 the weavers are returned III 365,112 <lJld in, 

51 A 
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1901 as 383,132. So far as can be ascertained these numbers are 
comparable, and would show a slight increase in the actual number 
of weavers. The figures for 1911 are reported as 385,124, but this 
includes all mill hands and persons engaged in power factories 
connected with spinning and weaving. The number of these latter 
is 16,615, and deducting these, we obtain that the number of hand 
weavers in 1911 is 368,509. I think, therefore, we may saf~y 
accept the following conclusion :-That iIi tbe last forty years the 
number of hand-loon. weavers has rem;tined practically stationary, 
but that owing to stress of ,competition they now turn out a larger 
amount of finished goods than was formerly the case; that is to 
say, the majority of them have to work harder to 'make a bare 
livi~g. One might also add that their lot would probably be 
greatly improved if they could be induced to accept outside assist
ance, which can only be effectively rendered by the establishment 
of small, hand-loom weaving factories. The individual weaver 
suffers because he is still trying to carryon a complex series of 
op~rations without recognition of the advan~ages of subdivision 
of labour." 

3. The conditions of the Madras hand-loom industry are/however, in some 
respects peculiar. '.I'he proportion of fine weaving is higher.than in most 
other provinces; the industry is more concentrated in localities, and it relies 
to some ext!Jnt on a regular export trade in certain special lines. 

It is necessary to examine the position of other provinces of India, where 
equally favourable circumstances do not exist. The difficulties and uncertain
ties arising from the manner in which occupations have been recorded at the 
different censuses are considerable. Owing to lack of homogeneity among 
the systems employed in the earlier censuses, figures have had to be selected care
fully and no general and complete presentment of the case is possible. vye 
may ,examine, in the first instance, the figures from 1891, for various branches. 
of the cotton industry in Bengal, Born bay, the United Provinces, the Central 
Provinces (excluding Bemr), ,and the Punjab (including the North-West 
Frontier Province). The figures are in all cases taken for British India only, 
in order to eliminate the possibilities of error arising from the less efficient 
management of the earlier censuses in Native States :-

Totals of Bengal, Bombay, United P1'ovince8, Central Provinces (exclud.ing 
Berar) and the Punjab (including the N01,th- West Frontier Province). 

Cotton ginning, presBing 1891 
and cleaning, 

Spinning, sizing, weaving 
and yarn beating. 

1901 Hand workers 

1911' 

rFactorv hands 

1891~· SpinllerB, etc .. 

l Weavers . 

Total hand workers 

Workers. 

136,495 

122,293 

...... 
~ ..... 
"'u' 

! Total workers snd 
dependent •. 

455,644 

306,929 

255,080 

133,461 

725,751 

3,478,581 -------
4,204,282 
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Totals 0/ Bengal, Bombay, United Provinces, Oentral Provinoes (excluding 
Berar), and the Punjab (including the· North- West Frontier P,·ovinae).-' 
contd. 

.spinning, sizing, weaving rMiIIs 
an.t yarn beating.-contd. 

1901 ~ Hand weaving 

, Spinnel's, 'sizers, and 
l beaters. . 

Total band workers 

rGinning, pxessing 

I and cleaning. 

Ginning, plessing I 
I and cleaning fac

tories. 

Nett hand workers 

Workers. 

137,675 

1,482,086 

291,636 

1,773,722 

122,293 

46,937 

75,356 
1911~ ---~-

Sp!nning and weav- 1,500,662 
mg. 

• 
Spinning and weav-

l ing factories. 

Nett hand workers 

204,476 

1,296,186 

Tat!!.l workers alld 
dependents . 

246,194 

3,173,805 

~17,037 

--------
3,590,892 

255,080 

3,012,601 

NOTB.-(l) III the Central Provinces (excluding Berar) w,here sepal'a.te figUl'es are given for spinners a.od weavers 
in 1911. ~orking spinners are 14 per cent. ana. tota.l B?innel's (worke1'8 and dependents) 11 per cent .• 
respectively on workers a.nd total of spinners, we'avers and sizerll. If this l'atio be assumed all 
thro,ugh, hand weavers in 1911 for the total of the provinces selected would be as under:-

W orkere • 1,290,569 
Total workers a·nd "dependents r. '.. 2,681,215 t( from 

which factory workers 204,476 and their dependents must be deducted), 

(2) ~ven in 1911. hand and factory textile workers were not recorded separately; the latter were enumerated at 
a separate and subsequent indnstrial oensus with the result that dependents a\'e not shown and there 

is no basis of compal'ison. 

The following compar~son may now be made ;-

Total workers and dependents. Workers. 

1891 
1901 
1911 

3,478,531 
3,~73,855 

2,681,215* 

(separate figures not available.) 
1,482,086 
1,29°1569 

• from which factory workeJ.'s 204,476 and theil' depeDde~ts mast be deducted. 

For 1881 we have the following figures ;_. 

Males. Females. Total. 

Workers in cotton and flax- 1,642,429 

Figures for females, and totals for the United Provinces are unfortuuately 
not available. But if the average proportion existirig in other provinces is also 
taken for the United Provinces, the totals would be ;.,-

Male •• Females. Total. 

1,886,447 3,528,876 
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The above figures were apparently inclusive of the following number of 
weavers :-

Males. Femal ••• Total. 

Bengal 361,739 100,211 461,950 
.Bombay 22",343 
United Provinces 367,774 
Central Provinces (N ot available). 
Punjab 286,523 91,136 377,659 

Assuming that the males only were workers, the above figures compare
with the totals in subsequent years for hand weavers in the United Provinces~ 
Bengal and Punjab. 

1881 
1891 
1901 
19l! 

• 1,016,036 Workers (males). 
• 2,750,1l7. Total workers and dependents. 
· -1,170,808 Workers (males and females). 

839,349 Workers (by applying C. P. 
formula for deducing spinners). 

In order to take the figures back to 1872, we must confine ourselves to
Bengal and the United Provinces the totals for which were;-

, 
1872 
1881 
1891 
1901 

*1911 

• 

. 

590,702} . 
729,511 Workers (males). 

1,828,616 (Total workers and dependents). 
857,731 Workers, 

1,849,855 (Total workers and defendents). 
538.,\89 Workers. 

_ 1,155;272 (TOtal workers and dependents
from which factory workers 
23,693 and their dependents. 
nl!lst be deducted) . 

.. FigUl'es for spinners d"edoced as above. 

5. We may check lhese results by pursuing a parallel line of enquiry and 
comparing the totals of all workers and dependents in the weaving industry in, 
the only province for which figures are available, viz., Bengal ;-

1872 291,590 (apparently only actual workers); 
1381 461,950. 
1891 923,986 
1901 901,982 
1911 • 458,762 (includes spinners). 

The figures for several provinces are available from 18!31, viz., Bengal. 
BJlmbay and Punjab; the totals (workers. and dependents) for these are given 
below;-

1881 
1891 
1901 
1911 

1,063,e52 
2,139,996 
1,947,574 
1,897,191 (from which factory workers 

178,04'1 and their dependent. 
must be doducted). . 

• 



392 

The uncertainty of these figures ~ay be oonjectured from the following 
oomparison. :-

Bom~.y. ])engol. 

I 

1872 73,015 291,590 
1881 224,343 461,960 
1891 294,509 923,986 
1901 227,S03( + 901,981 

168,043 (+ 7,829 for factorieo). 
for factories.) 

1911 614,214 458,762t 

t (inolude! 8Finnen) from which fs.clory worken 164.,069 It.nd 10,838 respeotively and °thflir dependent. 
must be aeducted. ' 

It is clear that considerable differences of method seem to have existed in 
bygone censuses. in deciding wh~t persons should be recorded as weavers by 
:occupation. . , 

6. A few figules are available regarding the extent to which weaving 
-castes are actually working as weavers. Only those cases have been chosen in 
which figures appear reliable. 

:Bengal Jogi-

Workers in all occupations-

1911 
1901 

Working as weavers-

19J1 

1901 '. 

Males: 

101,179 

76,738 

32,676 
, 39,633 

Femalel!. 

18,055 

13,480 

10,359-

8,980 

NOTE.-F!gul'ea fo}' lQOl include certain ocoupations allied to weaving . 

Tanti and Tatwa- • 
Workers in all occupations-

1911 

1901 

Working_ as weavers-
1911 : 
1901 

99,034 

226,999 

42,178 
90,025 

26,074 

87,897 

9,109 

30,403 

There seems some doubt if Tatwas are included in the 1911 figures; but 
the proportion .of the total workers working as weavers in each year is worLh 
noting. 

.{ 1911 
Males 

190i 

.{ 1911 • Females 
1901 

Central Provinces Balahi (very coarse weavers). 
Workers in all occupations-

1911 

1901 , 

Per cen", 

42 

39 

34 

31, 

32,480 

28,036 

• 



Working as weavers-

1911 
1901 

Kori (medium weavers). 
Workers i.n all occupations-

1911 
1901 

'W orking as weaver8--

1911 
1901 

Koshti (fii:te weavers). 
Workers in all occupations-

1911 
1901 

vVorking as weavers-

1911 

190] 
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.. . 2,009 
12,388 

18,745 
18,821 

7,415 
7,246 

85,522 
84,551 

. 68,767 (includ
ing32,217 females). 

36,699 

It looks as if a different criterion had been applied to decide what con
stitutes a female weaver in 1911 from that adopted in 1901, and thereby some 
doubt is thrown on the figures for other castes than the above. 

:Mahw' \COarEe weavers)-

Workers in all occnpations--

1911 
1901 

Working as weavers-

1911 
1901 

Panlca (very coarse weavers)-

Workers in all occupations-

1911 
1901 

" Working as weavers--
.1911 .. 

1901 

• 

752,457 
410,471 

• 

83,773 
89,406 

82,627 
93,691 

10,486 
20,471·· 

7. The figures seem very doubtful. It is clear that, apart from lack of 
homogeneity and other causes, there has been an absence of agreement as to· 
the point where the line should be drawn between weaving oastes working as 
weavers and working at other occupations, e.g., cultivation; and it also seems 
likely that females helping their b.usbands by reeling, sizing, etc., are some· 
times recorded as weavers, sometimes as sizers and sometimes as dependents. 
Again the famines of 1897·1900 compelled cbanges of occupation in many 
cases, especially among the coarse weavers, which mayor Dlay not become· 
permanent. The following conclusion may, how~ver, be drawn, though only" 
with caution and reserve. There has been some apparent tendency for the 
total nUlllb~r of weavers to decrease; but there is reason to believe that this· 
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reduction, so far as it is real, is confined mainly, if not wholly, to the coarse 
weavers, who are often not whole-time weavers, whose products are less specialised 
and more e~posed to mill competition and who lind it more easy to take to 
unskilled laboUl:. 

Attempts at any form of· industrial census are ·rare in IndiWi but an 
enquiry made into the number of looms in certain districts in Madras in 
1913-15, as compared witb the results of an enumeration of looms made in 
1900 for the Madras Statistical Atlas, shows, if the figures are to be relied on, 
an increase of 69 per cent. over the latter total. 

8. We may now consider the figures for the consumption of yarn by hand 
weavers. If we take the imports and internal production of yarn in mills, and 
,deduct from these the exports and the quantity of yarn corresponding to the 
'quantity of cloth produced in mills, we shall obtain a figure showing the 
balance of mill YaJ;n not woven into cloth or exported, and therefore, allowing 
for the small quantity made into such articles as rope, tape, etc" wholly or 
almost entirely used by hand weavers. At present the quantity of hand-made 
yarn woven by hand weavers is negligible. It was almost oertainly very 'smtill 
in the former of the two periods taken in the statement below (Statement I), 
and is not enough to account for the difference revealed by the comparisou 
between the two periods, The inference, therefore, i8 that there has probably 
been a small increase in the amount of yarn wovcn since the period 1896-97 to 
1901-02 i and it is precisely since that period that the decline in weavers ex
hibited by the census fig\1'!'es is apparently largest and most certain. If the 
figures for yarn production are correct, it follows. that either the census figures 
do not correctly exhibit the actual state of affairs, which is highly probable on 
other grounds, as we have seen, or that· the remaining weavers have been more 
actively employed. But, in any case, we may fairly conclude that there has 
been no general falling off in the employment of hand weavers. This conclu
sion does not conflict with tht reached by Mr. Chatterton in the case of 
Madras. 

9. In order to eliminate, as far as possible, the effect of the famine years of 
1896-97,1899-1900 and 1900-01 in reducing the production of the basic periQ.d, 
and thereby vitiating to some extent the comparison, a further statement, 
(Statement II), based on figures supplied by Sil'. B. D. Mehta, of the Empress 
Mills, Nagpur, has been added, showing the production, consumption, exports 
and imports of yarn, year by year, since the figures for-mill production have been 
recorded. An extract (Statement III) from a letter by the same gentleman, 
giving his views on the subject, is also appended, 

10, The position of the weaver cannot,however, 1e estimated ·solely from 
the ~ght of yarn which he converts into cloth. On yarn of: fine counts he 
expends a very much larger amount of labour per lb. of material used than on 
coarse yarn. For instance, in the manufacture of a turban cloth made of 100's 
counts 1·3.1bs. of yarn were used which cost Rs. 3-4-0, the labour charges came 
to Rs. 5-8-0 equivalent to Rs. 4-3-8 per lb. of yarn, whilst in the manufacture of 
cloth from 20's counts 3! Ibs. of yarn costing Rs. 2-0-0 were used, and the labour 
charges amounted to Re. 1-9-0 or slightly over annaS 7 per lb. These examples 
are e~treme cases and an intermediate e~ample of a dhoti made from 60's 
counts may be cited. The cost of the yam was Re. 1-8-0 per lb. and the cost of 
~hl~k1.24p~Th. . 

11. Statement IV shows in tabular form the imports of yarn from 1890 
to 1914. For -the first 5 years of the period they averaged 44'78 millions of 
lbs. per annum, whilst during the last five years ending 1913-14 they averaged 
41:79 millions of ilis. per annum, In the 5 years 1900-1905, consequent upon 
the effects of famine, the average imports were only 33'07 milliQns of Ibs. l>er 
annum. The figures however require examination in detail, and the inforllllt-. 
tion available is tabul!\ted in St!J,teinent V, which gives averages fot 5 yeat 

alii 
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period. from 1899-00 to the end of 1913-14; these show that while the imports 
of coloured yarn are steadiiy decreasing ill respect of the lower counts, 
thel'e has been a very marked rise in the imports of grey yarn of counts 
over 40's_ From 41's to 60's the average increase is 119 per cent. and over 60's 
it is 96 pel' cent. Up to the outbreak of the war, then, there is definite evidence 
to show that the weavers of India were not only using more yarn but that, so 
far as imports were concerned, there was a very marked increase in the con
sumption of fine counts. 

12. Corroborative evidence regarding the vitality of the hand-loom industry 
is furnished by Statement VI which gives the number of handkerchiefs and 
shawls exported from India from 18\)0 to 1914. Although the variations from 
year to year are very considerable, thCl'e was no marked change in the trade 
till about 1904, since which date there has been a distinot upward tendency, so 
that the last 5 years' exports show an average increase of 27 per cent. over the 
average of the 10 years 1894-1904. 

13. As we have seen, the evidence regarding the number of hand-loom 
weavcrs in India yielded by the census returns is of little value, but there is no 
unoertainty as to t)le facts deduc~d from the trade statistics, which clearly 
indicate that the consumption of yarn is increasing and that it is most marked 
in respect of fine counts. We may, therefore, conclude that the hand-loom 
industry is at present holding its own, and that there is gO,od reason to suppose 
that the universal adoption of technical improvements such as warping mills, 
fly-shuttle slays and jacquard harness would greatly enhance the material pros
perity of the largest group of artisallR in the co~ntryo 

STATEMEN'r To 

-

{by,ea 
1. Y.rn importe d 

by land . 
-

2. Yarn made in Indian mill, -
-

Total 

. {bY Bea 
3. Y IIrn * oxported 

. ~by land 

'1'otal exports 

4. Nett (quantity available in India) 0 

\ 

5. Cloth made in- Indian millst -
6. Equal to yarn; 

, 
0 

7. Yarn (mill-made) available for hand-loom 
(Col. 4 minu8 Col. 6) 

, 

• IncludIDg' Re~e:xport. 
t All woven.goods. 

. 

. 

0 

0' 

weavers 

-
Average of 

1.896-97-1901·02. 
, 

lb •• 

44,955,812 

1,008 

473,000,044 

517,956,864 

209,397,927 

7,610,064 

217,007,991 

300,948,873 

98,72J,909 

88,150,812 

/ 
212,798,061 

* Calculaled.t tbe rale of 100 lbo. yorD-1l21ba .• Mb. 

Average of 
1908,09-1913-14. 

lb •. 

41,748,910 

79,744 

648,559,400 

-

090,388;054 

200,831,400 

14,631,904 

215,463,304 

474,924,750 

248,917,909 

222,248,138 

252,676,617 



-
OJlioiaJ year. 

.. _--- .. 

I 

--- . ----" -

1B95-96 , , . · · , \ 

1896-97 I , · 
: I 

, 
18&7·98 · · 
180S-g9 · . 
1899·00 . 
1900·,11 

Average 

1901·02 
• 

1902·03 · · , , 

1909-0' . 
• 

190c1-05 , . 
19G5-06 . · 

Average 

STATEM.ENT II. 

, Statistics of producti01I and distribution 01-

Production of 
yarn in 

Indian -mill •• 

2 

43'24 

42'32 

46'26 

51:24 

51'39 

30'30 

45'~0 

57'29 

57'57 .-
57'88 

57'84 

68'09 

(0) Cotton yarn manufa.ctured, ill Indian mills. 
(b) Cotton yorn imported. 

(In crores of pound •. ) 

Total yarD avail- Production of 
'Imports of yarn, able. columns cloth in 

2 and 8, Indian mills. 

~ • 
3 4 5 

I 
4-64 J __ ~ ___ ~-
5'02 < 47'34 I 8'29 \ 

0'83 02'09 9'lS' 

I , 4'55 I 55-70 10'17 

4'26 I 55'65 " I f'81 
• 

3'48 38'78 9'87 
---- -

( 4'63 49'93 9'45 -----
3'83 61'12 11'97 

3'37 60'94 12·26 

2'80 
I 

60'68 13'80 

I 3'06 60'90 : 
-

-15'87 

4'58 72'67 16'39 
-----------59'73 S'53 63'26 14'06 

Mill consumption 
. of yarn (Ii 
of column 5), 

6 

,-, 

-----
7'40 

S'10 
/ 

9'08 

S'iB 

8'81 

8'44 ----
10'69 

10'95 

12'32 

14'17 

14-63 - 12'55 

* Produotlon sta.tIstlCS avaIlable only £01' February and March 1896. 

Exports of yam Total mill Balance available 
including re~ cODsumpHon and for hand 1ooms, 

exports (1£ exports, column. column 4 minus 
imported yarn. -6and7, column 8 . 

- --

7 R 9 
< 

18'55 .. - ... 
----~----------19'74 27'14 20'20 
f -

20'17 28'32 23"77 

22'12 31'20 24.'59 

24'26 33'02 22'62" 
< 

11'93 20-74 18'04 

19'64 28'08 21'86 

27·42 38'11 23'01 

25'00 35'95 2~-99 

20'36 37'68 23'00 

24'92 39'09 21'81 

29'S5 44'48 28-19 ----
26'51 39'06 I 24·20 

, 
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S'TATEMENTII-concld, 

(In ororea of PODDds.) 
, 

-:- . 
• Pl'Odllotion of Total ym:n avail. Production of Mill oonsumption Exports of y&rD Tptal mill Balance a.vailable 

Official rear. yarn in Import. of yam, able, columns cloth in , of yam (It inoluding re~ consumption and for hand looms, 

Indian mille. 2 and 3, Indian mill.. of column 6,. exporta of export!1t~ oolumna column 4 mint!.8 
imported yal'n. 6 and 1, column 8. 

0 , --- -----

1 2 , 3 4 6 6 7 8 9 
. 

-

1906~7 · · 66'37 2 .. 77 . 69'14 16'58 14'80 24'43 39'23 29'91 

1907:08 6S'83 .' 3'73 67'56 J8'91 16'88 21'67 38'55 29'01 
• 

1908-09 . · 65'76 4'16 1)9'91 19'24 17'1S 23'61 40'79 29'12 

1909-10 · 62'.76 4'03 66'79 22'88 20'43 22'84 43'27 23'62 

1910-11 60'69 3'26 64'24 24-58 
I 

21'95 18'44 23'S5 . · I 40-39 

---- - --
Average · 63'74 3-79 67'53 20'44 ·18'25 2~'20 40'45 27'08 

• ------------ - 1--- --
1911·12 • · · . · 62'60 4'20 66'70 26'66 23'80 15'23 39'03 27'6'1 

1912-13 · · . - 6S'S6 · · 5'00 73'S5 2S'55 25'49 20'47 45'96 27'89 

1913·a · · · 68'28 4042 72'70 21'44 24'50 19'89 4.4'39 28'31 . , 
1914·15 . • • · 65'19 4'29 69'48 27'70 24'73 13-43 38-16 31'32 

1916-16 · 72'24 4'04 ?6'28 35'22 31'4. , 16'10 47'65 - 2S'73 

~ - .---::-,- ---
Avel'age 67-41 '-39 71'8U I 29'11 17'Q2 43'01 is'79 
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STATEMENT In. 

Extract fl'om a letter dated 18tli Apl'il 1917 fi'om Sir B. lJ. Melita of tlte 
. Empres8 Mill8, Nagpur. 

I enclose a memorandum from which you will see the Mill-Owners' 
Association would appear to assume. the weight of yam to be increased by 12 
per Cent. in weaving. The increase, as you know, is due to the extra weight 
added in the sizing and finishing processes. The percentage assumed by the 
Mill-Owners' Association must be an· empildcal. one, as the exact additional 
weight depends on the quality of every description of cloth. However, coming, 
as it does, from such an authority, it may be taken as a roughly correct 
approximation. I also send another statement prepared from the statistics 
appearing in the Mill-Owners' Association Report, which I sen~ you for what 
it is worth in connection with the investigliltionyou are after. It seems the 
consumption of hand looms bas, at all 'events, not decreased during the last 
twenty years; rathel' it is very slightly the other way. Of COllrse the consump
tion by power looms has expanded by leaps and bounds, but this has been made 
up by the increased production of yarnsptu8 diminution of exports to China. 

It is very likely hand-spun yarns were used in fair quantities on hllnd 
looms 20 or 25 years ago. The hand-spinning industry is now practically 
extinct. 

MEMORANDUM. 

The Annual Reports of the Bombay Mill-Owners' Association give 
statistics of the production and distribution of cotton yarns manufactured in 
Indian mills. The following is an extract from the Report for 1916 :-

" The quantity of yarn produced in Inelia during the official year 1915-16 
amounted to 722,42.4,579 Ibs. Of this amount, 314,512,9961bs. 
were consumed in the production of 352,254,556 Ibs. of cloth 
and 160,231,736 Ibs.exported to foreign countries during the 
official year 1915-16, leaving a balance of 247,679,847 Ibs." 

The Association assumes in the above that every 100 Ibs. of yarn used in 
I weaving give out a cloth productioJ;! of 112 Ibs. Accepting this authority, the 
factor for turning cloth into yarn is H~ .01' H, i.e., multiply the weight of 
cloth in pounds by 25 and divide by 28, and you get the weight of the yarn 
which goes to the making of that cloth. 

The balance of yarn left after deducting the quantities exported and 
consumed by mills is not all consumed by hand weavers. A smdl proportion 
of this must be used for making rope, twine, etc. In a paper, which he read 
before the First Indian Industrial Conference of 1905, Sir Vithaldas Thackersay 
estimates this proportion to be about 10per cent. of tho balance. The remaindp-I' 
of course must ultimately find its way 00 hand looms. 
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STA'l'EMENT IV. 

'l'otal Cotton 'l'wist and yarn-
, 

Quantity. 

lb •. 

1890-91 ;;0,970,950 

1891-92 50,404,318 

1892-93 38,276,545 

1893-94 '. 42,806;991 

1894-95 41,482,847 

1895-96 46,354,766 

1896.97 50,173,890 

1897-D8 58,290,717 

1898-99 45,545,668 

1899-00 4.2,621,854 

1900-01 . , 34,803,334 

1901-0'2- 38,299,409 

1902·03 33,681,300 

1903·04 
~ 

28,016,565 

1904-05 30,575,855 

1905·06 45,776,7402 

1906-07 87,673,'<88 

1907-0S 37,315,737 

1908-09 . ' 41,524,055 

1909.-10 4.0,300,460 

1910-1I 32,503,657 
"[911-12 41,958,910 

1912-13 
H!l3·14 

50,035,210 
" 44,171,167 

Value. 

:&.. 

3,76,83,624 
3,51,46,195 
2,68,38,496 
3,10,89,407 
2,85,12,542 
2,97,10,904 
3,32,58,708 
3,49,30,384 
2,55,16,342 
2,45,00,108 
2,48,92,147 
2,64,70,267 "-

• 
2,29,75,871 
2,14,20,756 
2,18,76,477 
3,42,53,ij87 
3,22,31,592 
3,69,32,448 
3,64,88~12 

3,31,95,673 
3,13,72,555 
3,79,07,055 
4,44,H,655 
4,16,42,445 . 



, SI'ATEMENT V . 

• 
GREY. , COLOUltBD. . 

\ , - . 
1899·00 to 1903·040. 1904·05 to 1908·09. 1909·10 to 1913·14 • 1809·00 to 1903·04. 1904-05 to 1908·09. 1909·10 to 1913·14. 

. 
A~eragel of Imports of 1·10'8. '. 131,858 163,673' 114,649 "") 

, 
· 

. . . 
~ 

" " H·15' •. • · 115,837 64,062 93,618 ? • 1,885,145 1,153,983 794,235 

" , to 16·20' •. • · 298,695 v. 460,958 372,741 • 
. 

" " 
21·25' •• · · 29,653 52,324 152,307 1,658,985 1,107,739 847,309 

" " 
26·30' •• · · 2,765,031 2,587,154 2,544,808 997,298 1,035,055 829,399 

J • 
31·40'8. 

\ . . 
9,214,832 " 13,997,879 

" " · · 8,215,444 9,070,880 12,736,034 13,092,257 , . 
., , 

" " 
41-50'8. · 1,108,668 1,800,201 2,429,033 763,307 902,248 589,161 

, 

" " 
above 50',. · · 1,871,725 2,938,292 

I 
3,664,064 673,899 1,034,231 919,912 

l'I"".B.-The figures are In pou~ds. 
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STATEMENT VI. 

&por18 0/ IncUcm Me,·cllanclise. 
, . 

Handkerchirfs and shawls in the piece-

1890-91 

1891-92 
• 

1892-93 

1893·94 • 

1894-95 , 
1895-96 

1896-97 

1897-98 

1898·99 • 

1899·00 

1900-01 

1901-02 

1902-03 

1903·04-

1904-06 .. 
1905-06 

1906-07 

1907·08 

1908-09 

1909·10 , 

1910·11 

1911-12 

1912-18 

1913·14 • , 

Numbers. 

1,868,988' 

1,938,177 

1,031,439 

997,202 

1,232,989") 

},464,214j 

2,058,431 > 

1,760,1l2j 

1,653,867 J 

1,275,384") 

J,424,161 I 
• 1,741,727 r 

1,744.678J 

1,770,605 

1,633,923 
Average. 

1,591,311 
.Average. 

2,~13,1381 

]:,892,602 1 
1,179,586 }- _ 1,985,014 

J 
Average. 

2,;115,582 . 

2,124,161 

1,886,370) , 

2,124,495 1 
2,868,852 ~ 

1,949,550 r 
1,394,532 J 

2,044,759 
Av.erage. 
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APPENDIX J. 

MEMORANDUM ON THE DEPARTMENT OF INDUSTRIES IN THE 
MADRAS PRESIDENCY. 

In December 1897 the Superintendent of the School of Arts in Madras Early History 

fell ill, and Mr. A. Chatterton, who waR then Professor of Engineering at the 
Engineering College, was placed in charge of the school. Mr. Chatterton, who 
had already devoted much time to the question, obtained a small grant from 
Government in the beginning of 1898 for experiments in _ the manufacture of 
aluminium vessels in the School of Arts, and,by August 1899, 80 much progress 
had been made in the introduction and development of the industry that the 
Government applied 'tQ the Secretary of Staie for permission to employ 1\£r. 
Chatterton for a term of threeyeurs in furthering the progress of technical and 
industrial education in the Madras Preside_ncy. It was further proposed that 
he should devote himself to the restoration, organisation and developmQIlt of 
those technical trades and industries, espe(lially metal work and connected arts, 
which appeared most likely to prove successful, and that he should pay special 
attention to the following matters :- . 

(1) The development of the aluminium industry; 
(2) the inspection and reorganisation of existing industrial schools and 

the establishment of new ones; 
(3) the development of indigenous industries; and 
(.4) the establishment of a manual training class III the College of 

Engineering workshops or elsewhere. 

The Government of India recommended these proposals for sanction, subject 
to the remark that too much had been done in the way of the commercial 
development of the aluminium industry; but the Secretai·y of State sanctioned the 
propo~als, merely remarking that he noted that the aluminium industry would be 
left to private enterprise as soon M the success of the industry was assured, and 
that trllde would benefit by the methods which had been adopted under Govern
ment supervision. The date of this despatch was 15th Pebruary 1900, and it may 
be noted that when it was written, the aluminium department of the School of 
Arts was already working on a considerable commercial scale, its sale receipts 
in the year 1898-99 having amounted to Rs. 44,621, while in tne year 1899-
1900 they rose to Rs. 91,432. It is evident, therefore, that in 1900 the 
Secretary of State had no objection to the working of pioneer industries by 
Government on a commercial scale, provided that, as soon as their success was 
assured, they were handed over to private enterprise. 

2. The aluminium industry, together with his work as Superintendent of 
the School of Arts, occupied the greater part of Mr. Chatterton's time during 
the term of his special duty, but the period was also marked -0y the inception 
of experiments with hand-loom weaving, with oil engines and centrifugal 
pumps for lift irrigation and with chrome tanning. Consequently, when 
Mr. Chatterton went on leave in 1904, he was deputed to make enquiries into 
the American system of well irrigation, the possibility of introducing an 
improved pump for irrigation-purposes, the possibility of introducing warping and 
sizing machinery suitable for the weaving industry of the Presidency, and the 
methods of chrome tannillg 88 practised in America. On return from leave; he 
waa again placed on special duty for the purpOlie of eXl,loiting and developin~ 

. ~~ 
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technical trades and industries in the Presidency. He was entrusted with the_ 
direction of industrial education and technical education, in so far as it was 
connected with the exploitation of industries, and with the superintendence of 
experiments in irrigation and pumping. His special instructions_ were first to 
devote particular attention to the development of irrigation by pumping and to 
the encouragement of the chrome-tanning and weaving industries. As 
Inspector of Tecbnical Schools and of the School of Arts, he was placed under 
the Director of Public Instruction, and in regard to his other work he was subject 
to the control of the Board of Revenue . 

• 
3. These orders were passed in March 1900, but at the same ,time ,Gevern-

cient had a more important scheme under contemplation. Hitherto, Mr: 
Ohatterton had been on special duty, and the temporary natnre of his appoint
ment prejudiced the development of his work on a stable and orderly basis. 
Consequently, later on in 1905, a step in ·advance was taken, and a scheme was 
submitted to the GoveTnment of India for the 1'urtheradvancement of the 
industrial development of the Presidency; To that eM it was prC'lposedto 
create a department which. should make a survey of existing industries and 
should investigate the possibility of creating n.ew ones. It Was not proposed 
to w01:k industries experimentally on a commercial scale, but mere]y to initiate 
experiments which might. assist private enterprise to take up fresh indastrial 
undertakings. It was also proposed to establish a bureau where the best 
available advice on' industrial methods might be obtained. By this time Lord 
Morley had become Secretary of State for India, and, in view of sllbseq uent 
developments, it is not surprising that he did not view the general principles 
underlying the scheme with much favour. He regarded with scepticism the 
prospect of attaining satisfactory results from the. direption of State effort 
towards the creation of industries, and he doubted whether the lack oj: industrial 
energy and progress in the Madras Presidency might not be due to economic 
causes beyond" the reach of State endeavour. However, by way of. experiment, 
he sanctioned the creation of the new department and the appointmentaf Mr. 
Ohatterton to the charge of it, with the title of Director of Industrial and 
Technical Enquiries. Thus the Departmentaf Industries came into existence 
in August 1906, though not under that name, and in the following year, it was 
strengthened by the appointment of an Assistant Director; in the person of a 
junior Engineer of the Public Works Department. The work consisted largely 
of chrome tanning and investigations into the hand-loom weaving .indJlstry, 
but experiments in other directions were also carried on. Boring operations 
were begun, a.nd it- was shown that in certain districts of the Presidency 
considerable supplies, often artesian or semi-artesian in character, of subterra
ne8.n water existed. And, by encouraging the installation, of. pumps drivlln by 
internal combustion engines, it was proved that these and other supplies'of 
water could profitably be used for irligation. 

4. In September 1908 an Industrial Oonference was held at Ootacamund, 
the representatives of the leading industrial interests being invited to attend; 
The object of tile Oonference was to consider the Best method of developing fur

,ther the work which had been begun by .the Director of Industrial and Technical 
Enquiries, and also to review the question Df the improveln~n t Ilndextension 
of technical education. Sixty-eight resolutions were passed by the .Conference 
under the heads (1) Industrial ,development, (2) Technical edu~tiQn, (3) 
Textiles and dyeing, (4) Sugar,chemicals and leather, and (5). other industries. 
The Conference defined the three functions of the Department- of Industries as 
(1) the supply of advice in regard to ne,\,!, industries, and the introduetion of 
new metbods and processes, (2) the. carqing out of iniVestigarti0i18' and 



experiments, and (3) the development of s~lected industries, and added that 
the department should open a bUl'eau of information and an industrial museum. 
And in regard to the vexed question of pioneer industries, the Conference passed 

" the following resolution :-

-" The Government may undertake, as a pioneer, the introduction of new industrie§ 
or ind;"stj'ial processes for thc purpose of training students or apprentices or f;j' 
demonstrating that such industries will be commercially successful. 

" Providod-
"(1) that no such undertakings be engaged in without prior consultation w~th an 

Advisory Board, upon. which Indian interest.s and the leading commercial and 
trading interests in the Presidency should.he represented; 

"(2) that no such undertaking, if used for demonstrating any process as commercially 
snccessful, shonld be engaged in, unless, after careful enquiry, the Government 
arrives at the conclusion that it is one in which the private capitalist does 
not already exist nor is willing to venture; 

"(3) that it shonld be a principle of sncb undertakings that the fullest possible 
publicity sh·ould be given by the periodical publication of reports and by a 
full statement of the accounts of the undertakings; and .. 

"(4) that, looking to the principle that such undertakings, if used for demonstrating 
that any process i. ),ommercially successful, should he directed to the assistance 
of private enterprise, it should be a rule that Government should withdraw from 
any such undertaking as soon as it is clear that it has sufficiently demonstratecl 
the advalitage of. the improved methods of working in that particular 
industry." 

5. These resolutions, however, were not passed without protest. The opera
tionsof the chrome·tanning department, the sales in which in the year 1907-08 
had amounted 'to . Rs. 85,520, had already begun to excite alarm in business oircles, 
and three prominent representatives of European business interests in Madras 
recorded a minute of dissent from the resolutions relating to industrial dt)velop
ment, holding that Government should confine assistance to commerce to matters 
of research, technical eduoation, industrial instruction, and the dissemination of. 
industrial information. On this point the Government accepted the resolution of 
the Conference. They recognised as a general principle that the exploitation of 
industries should be regarded not as a normal, but as an exceptional, function of 
Government, and on the general question of the limitations that should be set 
to the functions of the State in attempting to promote industrial development, 
they accepted the conclusions arrived at by the Conference. Accordingly, in 
March 1909, they made the following proposals to the Secretary of State:-

(1) that a permanent Department of Industries under the control of an 
officer to be styled the Director of Industries should be created; 

(2) that industrial education, as opposed to technical education, should 
be placed under this department; and 

(3) that the department should further be entrusted with the duty of 
encouraging trade by the introduction of new industries, that it 
should establish and maintain a bUl'eau of industrial information, 
and that it should have the charge of the well-horing and pumping 
operations which were then in progress. 

It was further proposed that·an expert assistant should be attached to the 
Direotor of Industries, who should also have the assistance, as a temporary 
measure, of' experts in" dyeing, weaving and leather work. 

6. Lord Morley, however, in a despatch, dated 29th July 1910, differed Lord Morley's 
fundamentally from the views expressed by the Conference and approved by Despatch. 
Government as the functions of a Department of Industries. As before, he 
condemned apQlicy of attempting to create new industries by State interven-

li3 A 
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tion, and he was sceptical as to the utility of State effort in. this direction, unless 
it was strictly limited to industrial instruction and avoided the semblance of II 

. -commercial v~nture. The danger of a new State industry was either that it 
would be a 'petty and ineffective plaything, or that it would prove to be a costly 
and hazardous speculation. The policy that he sanctioned was that State Uwds 
might be expended uponiamilarising the people with such improvements in the 
methods of product,ion as modern science and the practice of European countries 
could suggest. Further than this the State should not go, and it should be-.lcft· 
to pr~vate enterprise to demonstrate that these improvements could be adopted 
with commercial advantage. He negatived the proposal to establish a Depart
ment of Industries, but he sanctioned the appointment of Ii Superintendent of 
Industrial Education working under the Director of Public Instruction, !Ind he 
also agreed to the recr~tment of dyeing. weaving, and leather, experts on the 
condition that they shoulcl. be employed Aor instructioI),al purposes only. He 
stated further that his objections did not extend to the establishment of a bureau 
of. industrial information or to the dissemination from such a centre of intelli
gence and advice regarding new industries, processes and appliances. provided • that nothing was done to interfere with private enterprise. . 

, 
AboUtion of De- 7. As the result of these orders the Department of Industries. which on the 
partment. recommendation of the Conference had been created in anticipation of 
• sanction in October 1U08, was abolished, and Mr. Ohatterton was placed 

under the control of the Education Department as Superintendent of Industrial 
Education. In that capacity he still retained control of pumping and boring 
operations, but the chrome tannery was sold, the hand-loom weaving factory at 
Salem disbanded, and all industrial institutions were transferred to the manage
ment of the Education Department. Steps were also taken to recruit the 
ixperts whose IIppointments had been sanctioned by the Secretary of State. The 
above arrangements, however, proved unworkable.- and it was soon found 
necessary to relieve Mr Chatterton of his duties in connection with industrial 
education and to place him on special duty in connection with the pumping and 
boring operations. In July 1912, his services were lent to the Mysore Darbar, 
and since that date up to the present time he has not been employed in the 
Madras Presidency. . . , 

Its reconstitu. 8. Lord Morley's orders, however, aroused considerable opposition in India. 
tion. The· Sixth Indian Indnstrial Oongress, which was held at Allahabad in 

December 1910, protested against the abolition of the Department of Industries 
and, in the following February, a resolution was passed in the Legislative 
Council of Madras inviting the Secretary of State to reconsider bjs decisioo. In 
pursuance of this resolution, thc Government again addressed the_ Secretary of 
State in May 1911. They referred to the general disappointment which Lord 
Morley's orders bad occasioned, and laid stress on the, difference between the 
industrial conditions of India and those prevailing in Europe, pointing out 
how difficult it was in a country like Southern India, "to bridge the gulf which 
exists between mere scholastic instruction and the practical application of 
industrial teaching, nnless factories under State management ar.e founded." 
And they asked for authority, in special cases and subject to the safeguards 
suggested by the Industrial Conference, to undertake the experimental intro
duction of new industl'ial processes. Apart, however; from the question of State 
intervent.ion on a commercial scale in industrial enterprisrs, they asked for a 
reconsideration of the decision regarding the creation of a separate Department 
of Industries independent of the Director of Public Instl"nction.. They had no 
objection to the retention of the inspection of technical and industrial schools 
under the Director ot Public Instruction. vrovided that a separate Inspector 



406 

was appointed, but they pointed out that such matters as the conduct of a 
bureau of industrial information and the supply of expert advice regarding the 
purchase of industrial and agricultural machinery were outside the province 
of the Educational Department.· These proposals were supported by the 
Government of India, and Lord Orewe's reply was not altogether unfavourable. 
He reaffirmed Lord :Morley's decision against the extension of the activities of 
a Department of Industries to trading on a commercial scale, but he had no 
objection to the creation of a separate DeWlrtment of Industries, provided that 
its functions were confined within the limits which will be referred to later. 
He asked for further information regarding the proposed appointment of an 
Inspector of Industrial Schools, and it was not until the end of 1913 that final 
orders were passed on this point', the control and supervision of industrial, as 
opposed to technical, schools being transferred to the Director of Industries, for 
whose assistance an appointment of Inspentor of Industrial Schools was 
sanctioned. Accordingly the Department of Industries in its present form 
came finally into existence on the 21st March 1914. 'I:he funcLions of the 
Director were thus defined:-

t1) to collect information as to existing industries, their needs and the 
poss~bility of improving them or of introducing new industries; 

(2) to carry out and direct experiments connected with local enquiries; 
. (3) to keep in touch with local manufacturers, to bring the results of his 

experiments to their notice, and to obtain their co-operatIon in 
the conduct of experiments on a commercial scale; 

(4) to supervise the training of students; and 
(5) to advise Government with regard to technical matters ~nvolving 

legislation. 

9. Since these orders were passed, the only important change in the Subsequent 
function of the department has been the transfer in 1916 to the Agricultural changes 
Department of all pumping and boring work. But the outbreak of the war in 
August 1914 seriously prejudiced the work of the department in 80me of its 
branches. Experimental and teaching work by the Dyeing Expert has been 
stopped owing to the lack of dye-stuffs. The Leather Expert joined the Indian 
Army Reserve of Officers in July 1915. The officiating Director (llfr. Tressler) 
followed suit last August, and a Civilian has been placed on special duty to 
submit proposals for the reorganisation of the department. 

10. The superior staff of the department now consists of an officer on Present stall. 
speciaJ duty, a Dyeing Expert, and a temporary engineer who acts as Assistant 
Director. The Leather Expert is at present on military duty, and his place has 
been filled temporarily by an assistant who, as a Government of India scholar, 
was trained· in tanning at home. There is a sanctioned post of Weaving 

_ Expert whioh is at present vacant. Sub-Engineers of the Public Works Depart
ment are at present in charge of the :Madura Technical Institute and of thr 
Glass Factory, and there are three sanctioned posts of supervisors. The question 
of organising a district staff is· now before Government. An Inspector of 
Industrial Schools has just been appointed. ,. 

_ 11. Brief notes are appended on some of the activities of the department 
since its inception. 

12. The first reference to aluminium in Madras that appears in the rocords AluU:inium. 
was in 1891, when Mr. Ohatterton made proposals to the Government for the 
utilisation of water power in the manufacture of the metal. A committee of 
experts was appointed by the Secretary of State to examine the proposals, and 
in due course a report was published, and the matter left to private enterprise. 
Nothing practical resulted therefrom till Mr. Ohatterton went on furlough in 

, " 
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1896. He then consulted the o/lh;ers of the British Aluminium Cbmpa.l1Y, who 
informed him that there was no prospect of commercial success attenliing the 
manufacture of aluminium in India, unless there was a large locai market for 
the metal. He then, with the sanction of the Director of P ublie Instruction, 
proposed to introduce the working up of aluminium into some of th:industrial 
schools in the Presidency and, on his return from furlough at the end of 1897, 
he brought out a hundredweight of metal for the purpose. He was given per
mission to make experiments in the Scbool of Arts and, early in 189B, he applied 
for funds to carryon the work. 1'his application was refused'; but a further 
application to carryon the work at his own expense was sandtioned. At the 
end of Mamh, Government reversed their previous decision and sanctioned the 
expenditure of a sum of Re. 3,800 on the purcliase o'f metal and agreed to the 
experiments forming an integral part of the work of the School of Arts. No 
great difficulty was experienced in manipUlating the metal, and, from the outset, 
the work done was Bold, though it was naturally rough 'and deficient in finish. 
Ooppersmiths and bell-metal founders were employed, and, at first, indig!!li.oU8 
methods of working were adopted. ;But gradually, as the workmen became 
more skilled, changes were made, (lnd improved methods and modern tools were 
introduced, with the result that the cost of production was considerably reduced. 
Attention was also paid to the commercial side of the venture. From the 
outset there was a good demand from the military authorities and from 
Europeans for aluminium vessels, and by establishing agents and subsidiary 
workshops at various places, the Indian demand was also stimulated. The 
following figures give the annual r~ceipts and charges of the aluminium 
department till it was sold in 1903 :-

Year. Receiptll. Chal'geS!. 

R •. A. P. R •. A. P. 

1897 -98 3,800 0 0 
1898-99' . 4~,621 13 9 4~,Ol1 7 5 
Ib99-1900 91,432 0 8 93,000 0 0 
1900-01 1,37,452 2 9 1,94,936 14 0 
1901-02 1,84,549 13 8 2,34,874 7 7 
1902-03 • 1,69,711 15 8 2,24,00) ° 8 
1903-04 • 2,91,582 8 6 94,142 15 1 

13. In 1900 the Indian Aluminiuin Company was formed by Mr. Eardley 
Norton, then practising as a barrister in Madras, with the view of following 
up and developing the pioneer work of the Depl1rtment of Industries. For the 
time the company worked in conjunction with the department to open up a 
market in India, and in 1903 it was decid'ld that the time bad arrived when 
private enterprise could be. left to carry ali the business unaided. Accordingly 
in September 1903, the company took over the aluminium department! of the 
School of Arts, purchasing all j,he tools, plant and stock after valuation. The 
results of thc valuation showed that the.department had made a nett profit of 
about Rs. 60,000 during the period it had been pioneering the industry, Of 
this surplus one half w~ surrendered to the Indian Aluminium Company as a free 
gift to enable it to finance the transfer. The Government of India also permit

-ted Mr. Chatterton to act as Consulting Engineer to the company for a poriod 
of eighteen montbs from the date of transfer_ The company is now firmly 
established in Madras. It has extended the use of lllaQhine processes as far as 
possible in its workshops, but in spite of this fact it employs on an Itl"erage 
nearly 250 workmen. The. nominal capital of the company is'Rs. 10 lakhs. 
ILl the six years preceding 19lt it paid on an average a dividend of 12! per 
cent. on a paid-up capital of Rs. 6,80,000, but since the war owing to army 
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contracts its dividends have been much larger. Since the prohibition of the 
import 01' aluminium intc India--a war necessity-the company has taken up 
the manufacture of copper and brass ware. From plans prepared by Mr. 
Chatterton, it has furnished the equipment of the two large sandalwood-oil 
distilleries which have recently been st~.rted in Bangalore and Mysore. TIie 
mannfacture of aluminium vessels is also carried on in seven factories in the 
city of Bomhay and in three factories in Ratnagiri. It has also become a 
hRz~ar iI!dustry in the Godavari district of this Presidency. Before the war 
60 or 70·workshops were engaged in the industry in Rajahmundry alone, Rnd 
3,000 men were employed, the men skilled among them earning from Ra. 30 
to Rs. 40 a month. The vessels manufactured were sent all qvel' India as far 
as Benares in the north and l'IIadura in the south. But, as the figures given 
below indicate, the bazaar inclustry has been hard-hit by the war. The llxport 
of aluminium from Etlgland has been prohibited, and it is now unprocurable 
exceJlt at fancy prices. 

14. Aluminium is not made in India, and the existing indnstry, which is 
entirely an offspring of the company's work at the School of Arts, extends only 
to the manufacture of aluminium vessels. But such as it is, and though the 
war has materially affected it, it is an industry of .some dimensions as the 
appended table of imports of aluminium into India shows;-

Table of impo,·t8. 

Yea.l'. Bombay. Madra.s. Cocanada. I. Total. 
I 

-~-, 

oWT. 
1 

CWT. LAKHS. LAXBS. 

I 
(lW'r. LAKRS. OWT. L .. uors. 

R,. Rs. R •. Rs. 

1904·05 -.. ... 890 1'05 ... ... S90 1'05 

1906-06 18S 0·35 1,615 HI ... .. 1,803 3·06 

1906-07 . 429 0'71 1,555 2·18 -.. ... 1,964_ 2·89 

1907·08 1,126 1'73 1,570 I'S9 ... .. . 2,696 3'62 

1908·09 .1,15S J'03 • 2,2!J5 1'91 301 o·:n .3.734- 3'21 

1900·10· 5,373 4'04 4,477 3'46 1,898 1'52 '11,740 9'02 

1910·11 7,b75 S'3S 2,336 1-78 1,573 1'08 11,784 9'24 

1911·12 12,258 8'91 6,267 4-39 
I 

3,086 ]'90 21,611 15'20 

1913·13 36,118 19·46 4,089 2'82 4,847 2-90 35,054 25'18 

1913·]4 17,714 14'00 5.056 3'81 3,362 2'48 26,132 21'19 

1914·15 7,673 6·46· 3,681 S'10 3,242 2.32 14,696 l1'S8 

1916·16 10,407 9'75 
I 

3,141 2'90 I 
1,301 0'95 14,849 IS'GO 

'15. The question of }he intervention hy Govel'nment in the Madras Chrome tanning. 
tanning. industrv was first taken up in January 1903, wheu the Chamber 
of . Commerce • was consulted as to the causes which hlld led to the 
tllmpora1'y decline of the industry in Madras, and as to whether Government 
could do anytbing to assist the industry. '['he Chamber's reply was in the 
negative. It ascribed the falling off in the industry to a .natural .reaction 
folICrjving the over.pi.·oduction of the previous years, and thought that the mdustry 
would revive in the natural course without interference by Government. 
Chrome tanning was not feasible. in Madras owing to climatic difficulties, the 
llrocesS having already been tried b;V an experienced tanner brought out from 
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home ItIld found impracticable. The whole question was revieweq by Mr. 
Chatterton in a report, which was later expanded into a monograph on the 
Madras Leather Trade, and in March 1903 Government.decided that no reason 
existed for State intervention. La.ter on, how'lVer, in the same year this decision 
was recomidered with reference to the economic wasle involved in the use of 
country leather for kavalais or the buckel;s used by the ryots for well irrigation. 
I~arge numbers of , these buckets were required annually hy the ryots, for owing 
to inferior methods of tanning the leather perished after a comparatively short 
period of use, and Mr. Chatterton suggested that experiments should be" made 
with the object of intr.oducing and popularising the more enduring 
chrome leather.- In September 1903, therefore, Government sanctioned 
the expenditure of a sum of Rs. 2,000 on experiments in the Schoolof Arts to 
determine whether chrome tanning could be successfully carried on in the 
Presidency, the object in view being not to manufacture a leather which would 
compete with the products of Europe and America, but merely to turn out 
something superior to the locally made article. The field of chrome tanning 
was at that time clear. It is true that iu 1910, when t.Ile operations of the 
department had led to ihe whole question. of State interference with private 
enterprise arising in an acute form, the Chamber of Commerce explained that its 
letter of 1903 had been Written solely with reference to chrome tanning by the 
two-bath process, and stated that the one-hath process b,ad been found practicable 
hefore the department had undertaken its further development. Nevertheless, 
it does not appear that. at the time when the department began work, anyone 
else was engaged in chrome ta,nning, though Mp. Chambers, of Messrs. Chambers 
& Co., began work on an experimental scale some months later, instigated by 
Mr. Brand, the Assistant in the School of Arts in immediate charge of the 
cxperimental work. 

16. The experiments at first were conducted on a small scale, the establish
ment consisting merely of a tanning maistry, a flesher and three coolies, but, 
even iu the first year, the sales amounted to Rs. 4,779, and enquiries from all 
parts of India indicated that the venture hud aroused considerable interest. The 
demand for water buckets, however, was not great at first, and it was soon found 
necessary to embark on the manufacture of boots, shoe's anq sandals, partly in 
order to popularise the use of chrome leather and partly in consequence of the 
difficulty of disposing of the leather cuttings not utilisab Ie in the making of 
water hucJrets. Chrome·leather water buckets gradually became more popular, 
and, in the year 1908-09 Rs. 9,000 worth of leather was sold for this one purpose 
in two districts of the Presidency, but the main business of the department 
always consisted in supplying the demand for foot-wear, especially sandals. A. 
boot shop was opened in the Mount Road by private enterprise; and large orders 
for sandals were obtained from some Government departments. In 1907-08 
alone, nearly 20,000 pairs of sandals were sold. Tne scale of these operations 
necessitated the removal of the department from the School of Arts, and, in 
Marc):t 1908, the department moved over to a tanuery of itS own aCSembiam 
near Madras. Another consequence was that the commercial side of the 
venture now began to attract attention. At the end of 1908, Messrs. Chambers 
& Co. entered a protest against the department's interference with private trade, 
l1nd, in the following year, further protests we"re made by, the Upper India 
Chambor of Commerce and by the Madras Chamber. In reply to these protests 
Government expressed their willingness to withdraw from the venture, and, in 
J"uly 1910, they accepted an offer from the Rewah Darbar to purchase the plant 
of the tannery for the sum Rs. 50,000, the whole stock also being taken over at 
a valuation. The transfer was finally effected in the beginning of 1911. 
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17. The appended statement shows the receipts and charges of the 
department from the inception of the operation till the tannery was finally 
closed down :-

Total C08t of the cfl1'ome·tanni"!J department from tke begi"ning to the enit. 

Expenditure. Details. Total. Receipts. Details. Total. Net cost; 

Re, A, p, Re, A, p, Rs, A, p, Re, A. p. Ra, A. p, 

Oapitaloutlay. Receipts., 

L8~d and buildings 13,100 0 0 
8ale of the tnnnery 5O,()OO 0 0 50,000 0 0 

Ma.chinsl'Y . ' 35,518 0 0 with ma,ohinety • 

Improvements to 20,978 0 0 f9,!396 0 0 , 
bUlldinge. 

Sulef!-

Charges. 1903·04 41 0 0 
1904-05 4,470 0 0 
1905.()6 2.'),629 8 9 

1903·04 2.200 ~ 0 1906·07 51,46!i 2 1 
]904-05 '1 5,495 0 0 1907-08 85,357 3 ,9

' 19(1S·06 '1 49,435 6 4 190B,09 1,Oi,798 0 6 \ 
1906·07 '1 72,322 3 0 1909-10 83,971 4 4 , 
1907·0B , 88,727 12 7 1910·11 9',5B5 6 2 4,51,317 9 7 
1908·09 
190s.I0 - . i99,704 13 9 
1910·11 , 33,626 15 11 4,86,975 13 7 

, \ 1,35,463 10 0 

I . -------,---- ----j5,Oi,317-;-;rS;,254 -....-0 I 5,56,571 13 7 

Nilte~-Figures are taken from the draft final report after the closing of.the chrom~ ta.nning bU8ine~s. 

It will be seen that the nett cost to Government was Rs. 55,000 odd spread 
over a. poriod of seven years. The chrome-leather industry is now firmly 
established in India, at any rate as regards certain classes of leather, and there 
is no doubt butlha-t the Government of Madras helped materially to contribute 
towards this result. Messrs. Chambers & Co.'s tannery at Pallavaram now 
employs about 1,100 men; partly on bark and partly on chrome tanning. 

18. rrhe superintendent of the Mysore Tannery, Limited, and managing 
agent of the BerhampJr Leather Manufacturing Company, Limited, (which 
two tanneries turn out, it is reported, Rs. 1,50,000 worth of chrome upper leather 
every month) was trailied by JliIr. Chatterton, and in addition there are the 
following tanneries in India engaged to a greater or less e:dent in the manMac: 
ture of chrome leather :-

The National Tqnnery, Calcutta. 
The Utkal Tannery, Cuttack. 
The Thazgunj Taunery, Agra, 
The Allahabad Tannery, Allahabad. 
rrhe Rewah State Tannery, Umaria. 
The Calcutta Tannery Syndicate, Calcutta. • , 

At least two of these !anneries were started by students originally trained by . 
Mr. Chatterton. 

19. Experiments in improved methods of weaving were commenced Weaving, 
in the beginning:,. of 1901-02, and a few fly-shuttle looms were set up in 
the School of A~ts with the object of obtaining experience as to their 
working capacity ~nd data regarding -their possibilities. At the same time 
certain improved methods of sizing, chiefly hank sizing, were tried. About the 
beginning of next year, the looms were removed to the Anjuma,n Buildiugs 

, and the experiments continued there. Hank sizing was soon given up, as the 
results of . the experiments were found unsatisfactory. 'rhe looms 
were of the type of those already in use in thc Basel Mission weaving 
~st~blishmeJlts in the Madras l'residency on the we~t coast, hut, so far as 

5~ 
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was known, no attempt had ever been made to turn out purely indigenous cloths 
on fly-shuttle looms, and it was to .achieve this object that investigations were 
begun. At fi.rst the manufacture of Madras hand,kerchiefs was taken up, and. 
thouO'h it was not mnch of a succe~s at the beginning, gradual improvements 
were~ effected. Experiments with the Madras handkel'chiefs and subsequently 
with other clasqes of indigenous goods, such as saI'is and dhotis, yielded results 
which left no doubt as to the practicability of turning out a much larger 
percentage of cloth on a fly-shuttle loom than on the ordinary country loom. 
In 1905 it was decided to continue the experimental work in a properly 
organised hand-loom weaving factory. Accordingly, in February 1906, a weav
ing factory wa~ opened at Salem, where. there was a large weaver population. 
the objects in view heing, in the words of Mr. Chatterton, to ascertain by 
experiment whether it was possible to improve the conditions of the hand 
weavers in Elouthern India :-

(1) by substitnting for the country hand-loom an improved hand-loom 
which would enable the weaver to produce a -greater length 
of cloth in a given -time, without in any way sacrificing the 

. e~sential characteristics of the cduntry hand-woven goods; 
(2) by introducing the factory system among weavers, so that they might 

work under the management of men with commercial and manu
facturing experience and so that capital and organisation might 
be introduced into the industry; and 

(3) by intrOducing, if possible, improved preparatory processes to diminish 
the cost of the_preliminary warping and sizing. ' 

20. Much difficulty was experienced in getting together a suffiGient number 
of capable hand weavers adequately to test the possibilit.ies of a hand-loom 
fnctory. Good wages and regular continuous employment wel'e offered, but the 
weavers much preferred working in their own houses assisted by-their women 
and children, and evinced great dislike to the discipline an d regular hours 
incidental to factory life. Few of them moreover. were free agents. . Most of 
them were in the hands of the cloth merchants, who viewed the factory with 
suspicion and directed their influence against it. By dint of patience, however, 
hnp~vement was effected. and though, even in the last year or the factory's 
existence, complaints were made. that.practical weavers of the right class would 
not work in the factory; the financial results of each year showed a progressive 
improvement and indicated that, if -properly managed, a hand-100m factory 
might be a success. Thus the factory aroused considerable interest, and was 
the direct cause of numerous small private factories being started. Subsequent 
investigations sbowed that most of these factories failed sooner or later, the 
cames of the failure being, it was reported, (1) lack of technical knowledge on 
the part of the management, (2) inability of the directors to, work harmoniously 
together, aud (3) the dislike of the weavers themselvei of discipline and control; 
but; as will be showu later, they helped to popularise the fly-shuttle loom. 

21. Not much progress was made in the improvement of the preparatory 
processes in order to diminish the cost of the preliminary warping and sizing. 
A complete plant of warping and sizing machinery was obtaf!:ted from England 
in 1907, but-only negative results' were obtained, and little further work on the 
problem was attempted at Salem. One of the facts, however, brought out by the 
weaving competition held at Madras in 1908 was that the sizing methods of the 
Presidency werp, much in advance of those in use in o~her parts of India. 

22. Undoubtedly the most useful work done at the factory was in Connec
tion with tbe first of ihe problems which Mr. Chatterton set out to solve. From 
the time when weavirt~ ha,~ fi,rst been st!\rted by GQVernnlent, expet'imeIlts 4a,4 



been made with the fly-shuttle loom and various small improvements had beell 
effected, and -the type of loom ultimately adopted at the Salem :Factory was 
practically the 91d Bnglish fly-shuttle loom, modified as far as possible in the 
direction of simplicity and so as to suit it for the manufacture of indiO'enous 

. 0 

~oths .. But numerous other types of improved looms were kept under obscrva-
tion and trial, and, in 1908, a weaving competition was arranged at Madras with 
the ohject of procuring definite data regarding the merits of the various types of 
160m which were then being offered to the Indian weaver. The result of the 
competition was to confirm the conclusions of the Salem Factory, the looms 
which did the best all round work heing those manufactured at ilaili·as on the 
lines of the old English band-loom. The advantages of this type of loom over 
the country loom have been described as follows :-

(1) ~'he fly-shuttle slay is cheaper than the ordinary slay; 
(2) the fly-shuttle gives a greater outturn; the increase varies not only 

with the experience and skill of the weaver, but also with the 
different co lints of yarn used, the ontturn relative to that of the 
country loom being nearly double in the case of coarse counts, 
more than 50 pel' cent. greater with medium counts and rather 
less than 25 per cent. greater with finer counts ranging from 80's 

. to 150's. 

Efforts accordingly were made to spread the usc of the fly-shuttle loom, but 
the results were not at first apparent, and pessimistic remarks about the 
prospects of ~uccess appear more than once in the earlier reports. As a matter 
of fact, the use of thc fly-shuttle spread with considerable rapidity, partly 
owing to demonstration work done hy the private factories alluded to ahove, 
and a census of By-shuttle looms in ordinary use, taken in 1911, revealed the 
existellce in the 89 towns and villages visited of not less than 6,528 loom~ fitted 
with fly-shuttle slays. Practically all these villages were in the coast districts 
north of Madras, and it was estimated that in these districts roughly 40 per cent. 
of the weavers had adopted the new method of plying thc shuttle. 

. 23. The factory was worked on a commercial scale; so far as an expel·i
mental factory could be run on commercial lines. Besides cotton goods, silk 
cloths and worsted shawls were manufactured, and the Eale receipts in some 
years amounted to nearly Rs. 12,000. But this fact p"rovM the factory's 
undoing. '.rhe Ohamber of Oommerce entered a protest; Lord Morley's ultima
tum followed shortly afterwards; and the factory was closed in September 
1910. 

24. In the meantime, on the recommendation of the Industrial Oonference, 
it had been decided to appoint a weaving expert arid to open a weaving institute 
at Madura. A Goverllment of India scholar was appointed to the expert's 
post, but he was not much of a success, and his services were dispensed with 
after a few months' trial. The project of a weaving institute at Madura also 
took Ii long time to mature, and. after theclosure of the Salem Factory, some 
rather desultory work followed, mainly in the demonstration of jacquard looms. 
At the end of 1911, however, as already noted, a census of fly-shuttle looms was 
made. It was found that the loom had a.lreapy become very popular and that 
the use of it was steadily increasing, and the enquiry also indicated that further 
demonstration work was necessary in the direction of introducing (1) some sort 
of warping mill in places where th.c fly-shuttle had been adopted, (2) dobbies 
for weaving .imple designs, (3) thc jacquard machine fur complicated pp,tt~rns, 
and (4) the frame loom, wherever it might he profitable. Previous experience 
pointed to the conclusion t.hat the best way to convince the weavers of the 
efficiency of any new appliance was by demonstratin~ it at their very duors, 
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and though it was recognised that the introduction of improved appliances 
would not by itself solve all the problems connected with the improvement.of 
the material condition of the weavers, it was decided to organise a peripatetic 
weaving party for the purpose of demonstrating to the weavers the advantage~ 
of improved methods of work and appliances. 

25. '1'he first party accordingly~as organised in March 1913 for work ill 
tile southern districts of the Presidency. The party consisted of a superinten
dent and five weavers, and was equipped with the following plant; warping mill, 
,beaming frame, frame 109m with automatic take-up motion, spare slays, dobbies, 
jacquard machine, and card-cutting machines. A small stock of machinery for 
sale was added. A second party for the Northern Circars was organised in 1914. 
In the southern districts the chief work done has been in pushing the introduction 
of fly-shuttle slays and dobbies, but in the northern districts, where weaving is 
more advanced, warping mills and dobbies have been popularised to some extent. 

26. The cost of the weaving operations of the department in each year since 
the operations were begun is exhibited in the following table;-

WeaV"9 experiments. 
Year. Receipts. Expenditure. 

R,. / n" 
1901-02 177 2,281 
1902-03 : 4,174. 12,779 
1903-04 3,592 10,210 
1904-05 3,427 7,037 
1905-06 2,512 10,935 
1906-07 6,623 17,535 
1907-08 10,537 15,023 
1908-09 Il, 77 5 15,768 
1909-10 8,601 14,341 
1910-11 9,147 11,890 
1911-12 1,430 5,476 
1912-13 1,054 4,229 
1913-14 I 3,156 9,521 
1914-15 2,347 8,921 
1915-16 1,417 9,501 ' 

--- --
Total 69,969 1,54;947 

----
" 27. The nett-expenditure was thus Rs. 84,978 spread over fifteen years. 

In return for this expenditure the department can claim to have attained a 
considerable measure of success in the introduction of the fly-shuttle loom and 
other improved appliances. Ten years after the first experiments were begun, 
as the result of the census taken, 6,500 looms out of 15,500 counted were found 
to lie fitted with fly-shuttle slays, and it was estimated that in the coast districts 
north of Madras 40 per cent. of the weaver" had adopted the fly-shuttle. In 
1915, the proportion in the· Kistna district had risen to two-third~, and, at a 
conservative estimate, the number of fly-shuttle looms in use in the Presidency· 
may be put at something like 15,00Q. 1\>1 r. Ohatterton has estimated that th~ 
adoption of the fly-shuttle increases the wages of a weaver by Rs. 2-8-0 per 
mensem, and, on the basis of this figure, the monthly increase in wages result
ing from the :rdoption of the fly-shuttle ml;ty be put at Rs. 37,500 per menselm, 
or RB. 4t lakhs per annum. 

28. The records of the pumping and boring branch of the department are 
very voluminous, and it is not possible here to give more than a very b,tief sketch 
of the development of the operations. In September 1903, the aluminium 
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. industry was made over to the Indian Alnminium Company, and, as part of 
his programme of work in connection with the development of Indian in
dustries, Mr. Chatterton proposed that a number or pumping installations 
should be set up with the object of demollbtrating the advantages of modern 
machinery in agricultmal operations. Some work had already been done in 
this diretJtion, and Mr. Chatterton himself and the Public Works Dtpartment 
had both experimented with pumping by machinery. Bnt these experiments 
had fmnlshed evidence merely as to the valne of lift irrigation on a compara
tively large scale, and much scepticism still prevailed as to wl1ether compara
tively small areas of land could be profitably irrigated by small engines and 
pumps. Olle small installation had already been put up at Melrosapuram in 
the-Chingleput district, and, in 1904, permission .was obtained to open four other 
pumping stations, where experiments were begun with engines varying ill 
horse power from 3~ to 6~, and with·three and four-inch pumps. From the 
first, the progress made was encouraging, and by March 1905 so many applica
tions for assistance had been receiy~d that Government agreed to advances 
being made under the Land Improvement .. Loans Act for the purchase of oil 
engines and pumps, and provided Mr. Chatterton with the nucleus of a staff to 
assist those wishing to put up installations with adviee and sup€l·vision. A class 
for training oil-engine drivers was also opened. at the School of -:Arts. It. 
soon became evident, however, that very few of the wells in the Presidency 
could furnish enough water to make it worth while to put in an engine and 
pump, and that, in o·rder to bring pumping installations into more extended use, 
it would be necessary to deepen existing wells or to sink new ones so as to tap 
the subterranean reservoirs, which were suspected to· exist at no very great 
depth in certain districts of the Presidency. These results had been anticipated 
from the very beginning, and, in 1904, a set of boring tools was purchased, with 
which exptJrimental borings were put down in various places. This led to the 
discovery of s·ub-artesian water both in the Chinglcput and South Aroot districts, 
and it became evident that it was desirable greatly to extend the scale of opera
tions.-Accordingly, in 11)06, the boring branch of the department was inaug
urated by th~ deputation of a special party to the Chingleput district, partly 
to develope well irrigation by the expeditious disposal of applications for loam/
and partly to prevent waste of money by prelimiuary borings before wells were 
sunk. Later on, the operations of the party were extended to the improvement 
of existing wells,. and from this time forward progress was rapid, until the 
outbreak of the war operated as a check. By March 1916, operations werA in 
progres~ over nearly the whole of the Presidency,and 3,333 boring~ had been 
put down. Rather more than half of these boriugs were made for the pm'poso 
of improving existing supplies, the remainder being fresh explorations. The 
percentage of success is reported to have exceeded 60, sub-soil water being met 
with at depths ranging from 35 to 200 feet. I u the same period, 818 local 
investigations were made in connection with projected pumping installations, 
more than 400 installations were sei; up, and a sum of Rs. 2,99,800 was advanced 
under the Land Improvement Loans Act to-1l7 persons for the purchase of oil 
engines and pumps. Many other installations were put up independently 
of the department, the machines being mostly obt.ained from engineering firms 
on the hire-purchase system, and an admittedly incomplete census taken in 1915. 

" disclosed the existence of nearly. 900 installations irrigating an estimated area 
of nearly 50,000 acres. In addition, a number of vil engines were installed 
under the advice and with the aid of the department, in rice mills and other 

industrial concerns. 
29. The rapid increase, however, in. the popularity of oil engines and 

pumps entailed correspondingly heavy work in the dApartment. In the cir-
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Vidmstances of South India, it was necessary to provide for the su~ervision and 
periodical inspection of the pumps. .A system of compoundmg. fees :vas 
accordingly instituted, and, by 1915, 2&6' plants were on the lllSpectlOn 
list. For inspection and boring purposes the pumping and boring staff was 
augmented from time to time, ti.ll, in 1915, it consisted of 12 supervisors, 
~1 mechanics and 38 boring rnaistries. Much of the Director's time "'as taken 
up in the supervision of his supervising staff and in what was' practically con
~¥-lting engineering work. Most of this work, moreover, was work which really 
appertained to the Agricultural Department, and eVlClntually: that department 
was strengthened by the appointment of all Agricultural Engineer who has 
relieved the . Director of Industries of all work cOll.necied with pumping 
and boring. 

The following statement exhibits the cost of the pumping and boring 
departmcnt from 11)04-05 to '1915-16;-

Yeal', 

1~03-1l6 

1906-07 

1907 -08 
1908-09 
1909-10 
1910-11 
1911-12 

1912-13 
1913-14 
1914-15 
1915-16 

PU1nping and Bori"g Operatio" •. 

Total 

Receipts. 

Rs. 

53 

2,692 
4,370 
5,987 

1,j.,461 

26,4(17 

31,237 

38,554 
40,1-29 

1,64,290 

Expenditul'e. 
R,. 

*65,033 
14,105 
21,44.4 

39,177 
46,908 
66,299 . 

63,060 
98,757 

1,54·,076 
1,58,017 
1,17,920 

~,44, 7~6 

Industrial 30. The oil engines first used by the department were 'worked with 
installations. kerosene oil; but at the request of the Shell 'fransport and rrrading Company, 

which then supplied Madrr.s with kerosene oil, experiments were taken up 
with a view to utilising the very large stock 01 liquid fuel which had been 
brought Qut to Madras, in the hope that it would be fonnd suitable for gene
rating steam in the mills and factories. 'rhe scheme proved a failure and the 
company were left with a large tank containing about 4,000 tons Qf liquid 
fuel on their hands. It was found that the Hornsby-Ackroyd oil engine was 

. equally ~ell adapted for use with either liquid fuel Qr.kerosene oil and, on this 
fact· being made known by ~Ir. Chattertan in a letter to' the" Madras Mail," 
the numerou,s useri! of Hornsby-Ackroyd oil engines in the Madras Presipency 
naturally at once displaced kerosene oil, which cost from 7 annas to 8 annas a' 
gallon, by liquid fuel, which could then be Qbtained at 2 annas a gallpn in 
Madras. The gre:lt reduction in the CQst Qf generating power, oonsequent 
upon this discovery, gave a considerable impetus to the development Of small 
power installations. These were principally applied to the preparatiQn of 
agricultural produce for the market and, in the course Qf a few years, numerous 
paddy hullers, oil mills and a few sa w mills and sugarcane-crushing mills were 
!nstall.o,. 

31. In 1911, Mr. Chatterton urged on the Government the necessity for 
<lxperimentai work iu connection with thc manufacture of jaggery and, a snm 

• Includes Rs. 15,081 spent when the experiments were in chal'ge of the Public Works Department. 'j'h" fiVUNl_ 

Bre taken from the Am::ual Administl';:.tioll Report. 
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of Es. 10,000 being placed at his disposal, a jaggery-boiling plant on improved 
lines was set np in the village of Singanallnr near Coimbatore'. Very little 
'progress had been made when he left Madras for Mysore, and, on the establish
ment of a Department of Industries in that State, a nnmber of similar plants 
were set up hy him. Arrangements were made for the two departments to 
work in co-operation, with the nltimate result that very congiderable improve
ments were effected, and a large number of installations have been set up both 
in Mysore and the Madras Presidency. A full account of the wOl'k done in 
this connection will be found in Bulletin No. 55 of the Agricultmal Research 
Institute, Pusa, which is entitled, "The Manufacture of Jaggery in South 
India." . . 

32. Allusion has already been made in paragraph 12 to the proposals Experimental 
submitted by Mr. Chatterton in 1891 for the utilisation of watel' power iu work. 
Sonthern India, and, although these have not heen carried out, they drew 
attention to the value of water power, and undoubtedly first snggested to' the 
l\IIysore Government the' idea of utilising the Cauvery Falls at Sivasamudram. 
Later on, in 1902, extensive studies were madc regarding the cost of genera-
ting power in Soutllern India, the results of which were puhlished in the 
"Indian Review" of that. year. This paper was communicated to the agents 
of the Kolar gold mines and resnlted ultimately in the central generating 

• station, which was erected at the mil$es to supplement the supply of power 
from the hydranlic installation at Sivasamudram . 

. Recognising that cheap power was essential to the development of the 
country and that the south of India was greatly handicapped by the dearness 
of fuel, experiments were also started in 1902 to determine the value or wind 
mills as a source of power for lifting water for irrigation. Messrs. Parry & Co., 
the Madras agents of the Chicago Aer-Motor Company, provided a 16-foot 
aeromotor monnted on a 70-foot tower, and this was erected in the'.compound of 
the School of Arts, and its performances were kept under observation for more 
than a year. The resnlts of the i\lvestigation were published in June 1903 in 
a bulletin issued by the department, entitled, "'rite Value of Wind Mills in 

India." 
In ] 906, a similar report was published on experiments in pumping with 

oil engines and centrifngal pumps, Attention was drawn to the defects of the 
existing pumps on the market,_ and, falling. into the hands of an engineer in 
England, it resulted in this gentleman setting himself the task of producing a 
ncw pump free from these defects. This led to the invention of the Rees 
Roturbo pnmp, which is nnw extensively used all over the world and has been 
adopted as the most suitable type of pnmp_for the majority of the installations 
in this Presidency. 

In 1906-07, the flow of water in spring channels in the South Indian 
rivers was investigated, and it was found that when the hydraulic gradient was 
less than one in a bout 250, the water is unable to move through the sand. 
'rh'is disposed of the idea that there was a snbterranean flow of wa ter in 
the beds of our rivers and explained the partial failure of watcr-supply schemes 
for towns like Madura, Trichinopoly'and Conjeeveram. A full account of the 
investigations is given in the report of tbe experimental pumping department 

for the year 1906-07. 
The development of irrigation by pumping with oil engines and centrifngal 

pumps gave rise to a considerable number of investigations regarding the duty 
of water in the South of In dia and the results have been published from time to 
time in the bulletins and a,nJ1uall'llpol'ts which hav!) been issued. 

33. It w(Hlld unduly extend the scope of this memorandum to furnish any Enquir~~. 
detailed I\cco\lnt of the industrial enqniries which hnve been lD~de but !>ave 
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yielded no practical results. Only two matters are of .sufficient importance to 
be referred to: 

34. Reference has already been made in paragraph 12 to Mr. Chatterton's 
original proposals. A Tevised scheme was submitted by him to Government in 
1908, lhe principal feature of which was the regulation of the 'Periyar lake 
so as tll provide a perennial supply of water sufficient to yield 20,000 h. p. for 
12 hours every' day through'out the year. It was proposed to transmit this 
power to Madura, and the owners of the mills there signified their willingness 
to use it. The sche~e fell through when ref!Jrred to the Government of 
India, owing t.o objections raised by the Inspector·Geneml of Irrigation. The 
importance of industrial development was not then so keenly appreciated as it 
is now, and it is possible that in the future the Irrigation Department may he 
pre,pared to waive their o.bjections . 

. 35. In Jauuary 1907, Mr. Chatterton invited the attention of ·the Board 
of Revenue to the question of the manufacture of charcoal from timber grown 
in the neighbourhood of the Buckingham Canal. He proposed the establish
ment of a wood·distillation plant to manufacture charcoal, for which a market 
was anticipated in Madras and elsewhere as fuel for suction gas producer 
plants as well as for the ordinary requirements of the city. Of the by·products, 
the most important was acetate of lime which was needed by the Cordite Factory 
at Wellington for conversion into acerone. Government sanctioned the 
preliminary proposal to send a sample consignment of ten tons of casuarina 
wood to England, to ascertain what percentage of charcoal it would. yield and 
what would be the value of the by·products. The tests were eminently satis
factory, aud a very extensive correspondence developed, which was ultimately 
referred to the Industrial Conference which was held at Ootacamund in 
September 1908. Finally, the proposals were submitted to a committee, chiefly 
consisting of non·official gentlemen, who were asked to state whether the 
industry was to be left to private enterprise or to be taken up by Government. 
"The Committee were of opinion that Government could not undertake the 
establishment of a factory for wood distillation on a large scale without undue 
interference with private enterprise, though, upon the information at present 
available and in vjew of the uncertainty of a market for some of the most 
important hy-products, it Wa" highly improbable that private enterprise would 

. embark upon an undertaking of so much importance and difficulty." The 
Government accepted the opinion of the committee and decided to take no 
further action in the matter. Had wood distillation then been started as was 
proposed, there is not 'the least doubt that it would, by now, have been an 
industry of great national importance in India as some of the by.products 
are of great military value. 

36. In 1908, two pencil factories were started in the Vizagapatam diswict, 
one at Bimlipatam and the otlt.er ~t Anakapalle. The Bimlipatam Company 
imported machinery from Germany, but, after spending about Rs. 28,000, 
failed to make pencils and sold the plant to a group of merchants at Cocanada. 
The factory was th~n started at Oocanada under th§! management of an Indian 
who claimed to have studied the processes of pencil manufactUl'e in Japan. 
But, after spending some Rs. 14,000, he failed to make saleable pencils, and 
operations came to a standstill. The Anakapalle Company began life with 
a paiel·up capital of Rs. 5,000 and a loan of Rs. 6,000. But this capital was 
exhausted in procuring machinery from Germany, and further sums were 
horrowed in order to enable the company to work. No expert appears to have 
been employed, 'and all attempts to make pencils failed. The machinery was 
JUade oyer to thelcreditor in pa,yment of the money owing to him, and 
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eventually pas8ed into the possession of the superintendent of an industrial 
sohool at Waltair. 

3'1. Iu 1914-, the attention of the Department of Industries waR drawn to 
the industry which was then defunct, and terms were arranged on which 
the department obtained the use of the machinery. An expert was obtained 
and some· pencils were made. But it soon appeared that the expert was 
expert only as regards tlie wood part of the process, and that he was unable 
to assist in the production of a satisfactory lead. Ris seryices were accordingly 
dispensed with in March 1915, and a Supervisor of the department was sent to 
Bangalore to study the composition of the lead in imported pencils with the 
help of the chemists of the Tata Institute. 'Ihe refinement of the crude 
graphite also gave some trouble, but eventuaily, with the help of Professor 
Erlam Smith of the Presidency College, an effective method was discovered. 
Many other samples of Madras graphite were also tested, but none of the 
deposits in the Presidency are regularly worked, aud since the graphite usually 
occurs in pockets, it is doubtful whether it will ever pay to work them. 
Eventually, therefore; it was decided to make use of Ceylon graphitll, which 
can be bought on the basis of a guaranteed ca:rbon content. The question of 
wood gave far more trouble. Nearly 80 Indian woods have been tested, but 
so far no really satisfactory Indian wood has been discovered, and the efforts 
made to place on the market a cheap white wood pencil made of Indian 
timbers have not been successful. The expel'iments with IndIan woods are 
still going on, but the experience gained points clearly to the conelusion that 
pencil factories in India, as in European countries, will have to rely mainly 
on imported cedar. Fortunately there 'is a source of supply comparatively 
close .at hand in British East Africa. Besides black lead pencils of different 
kinds (including carpenters' pencils and di8ry pencils), 8atisfactory copying 
pencils have been made, though th.e outturn of this class of pencil is limited 
by the scarcity of methyl violet of the right quality. Experiments have also 
been made with coloured pencils. The factory is now being run on commercial 
lines, aml it is hoped that before long it will be possible to make it over to 
private enterprise. 

38. The original experiments in glass making in this Presidency were Glass i 
carried out at Ennore near Madras by the late Mr. James Short and Mr. August manufacture. 
Scholl, of Messrs. Volkart Brothers. - Satisfied with the results of their 
preliminary_ enquiries regarding the supply of the requisite raw materials 
and with the success obtained by the experiments, they floated a company in 
1909 with a capital of Rs. 2,00,000. A German expert and four Austrian 
blowers were brought_out. An intermittent furnace and gas producer were 
constructed and work was started in 1910. In March 1910, a free grant. of 
half the wood used in the company's furnace for the first two years of its 
working, up to a maximum of 7,200 tons for the whole period, was granted by 
Government. Mouth-blown soda-water bottles were produced which stood a 
pressure of 260 lb. per squal'e inch, and were used in la1'ge quantities by 
Messrs. Spencer &. Co., and found perfectly satisfactory. 

39. After working foJ' some time it was found that the available local 
labour could not turn out mouth-blown bottles in sufficiently large quantities 
to make the business profitable, lind it was decided to get automatic machiues. 
In 1911, therefore, six bottle-making machines, an air compre!Jsor ann 

-mechanical gear were obtained from Messrs.' Forsters of ,St. Helens. The 
factory worked till November 1911.and turned out a consi~erable number of soda
water bottles, the maximum ·output in anyone month bemg upwards of 26,000. 
The company, however, experienced inany difficulties. The furnace had been 
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constructed on a faulty {l.esign. It was an intermittent one, and work had 
to be stopped every time the furnace was charged. The concession of 
Government in regard to wood fuel did not prove of muoh value, and ulti!Jlately 
coal was used at a heavy cost, and the losses in the annealing·chamberwere 
excessive. In the month referred to above, for instance, though 44,000 bottles 
were put into the chamber, only 26,000 sound bottles were taken out. In 1913 
therefore an attempt was made to raise further capital in order to construct 
a new continuous furnace. But the shareholders declined to invest any further 
mon~y in tlle enterprise, and the company went into liquidation. Nearly 
Rs. 3,00,000 had 'been dropped in the venture. 

40. The'property then passed into the hands of a private gentleman, and in 
October 1914, the factory and plant were placed at the disposal of Mr. Trp,ssler, 
then Director of Industries, for experimental purposes. Efforts, however, to 
obtain a glass expert were not successful, and the experiments were closed down 
in January 1917. They led to one valuable result, namely, the ·appointment 
of a committee which surveyed the prospects of a glass-making industry in the 
Madras fresidency. Conditions clearly are not favourabJ,e in a locality where 
fuel is particularly dear, and the committee were not in favour of the experiments 
being continued. I 

. 41. Another experiment which must be written down as a failure is 
that of lime-sand bricks. Proposals for the inception of these experiments 
were submitted in May 1914. At that time the Ohetput brick fields were 
approacbing exbaustion, and it had been decided to open a new brick field 
further afield. Mr. Tressler suggested that, before Government committed them
selves to the expenditure involved in this scheme, the question of making li~e
sand bricks should be considered. The materials, lime and sand, were available in 
large quantities in Madras; if properly made, these bricks had a ct'ushing strength 
of between 200 to 300 tons to the square foot; and Mr. Tressler anticipated that· 
they could be made at about the same cost ~s the clay brick. The experiments 
were accordingly sanctioned in G.O. No. 1472, Educational, dated 23rd June] 914, 
and an indent for machiner.y sufficient for an output of 8,000 brick~ a day was 
sent home to an English firm. - Part of tbe machinery, delivered in June 1915, 
was set up in accommodation kindly provided by the South Indian Industrials, but, 
owing to the war and the fact that one consignment was sunk by a submarine, the 
delivery was not completed till Septem ber 1916. Unfortunately provision had not 

. been made for an adequate power plant. An engine of an antiquated type was 
lent by a local firm, and two worn'out boilers were borrowed from Government 
House, but with this plant it was not possible to work the grinding mill and press 
simultaneously. Accordingly, in September 1916, an estimate was submitted for 
working the. plant in 1917-18 with a 50 b.h.p. electric motQ.r. In the mean
time, after all efforts to procure an engine of the horse power required had failed, 
a supplementary steam engine was obtained from the glass factory, and work was 
begun towards the end of October. A number of-iJricks were made. They 
were massive, fi'rm, and clean in shape, and to all outward appearances were 
excellent bricks, but, possibly owing to the fact that sufficient pressure could not 
be maintained in the hardening chamber, they were not satisfiwtory in point of 
crushing strength. Not only did they vary excessively from brick to brick, but 
on the average they were inferior in crushing strength to the bestquapty Madras
s~ock bricks. Further, though, owing to the fact that two engines and two boilers 
were employed for purposes of power, accurate figures of the cost of production 
had not been obtained, sufficient information had been gathered to make it practi
cally certain that the bricks could not be made in Madras for the price of the best 
clay brieJrs. fJi(l!., Rs. 16-18 per 1,000. A.n officer was then deputed to Colombo 
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to study the conditions in which the manufacture of lime-sand bricks was success
fully carried on in Ceylon and the processes of manufacture, and his enquiries 
showed that, given a satisfactory power plant and provided that our processes were 
somewhat elaborated, we could possibly turn out a really high-class brick at a 
price which at a minimum, in his opinion, would not be less than Rs. 21 pel' 1,000. 
Enquiries were theNfore made of the Port Trust, the Madras and Southern 
Mahratta Railway, the South Indian R~ilway,and the Madras Corporation as to 
whether there was likely to be any delJiland in Madras for a superior but more 
expensive brick than the best quality Madras clay brick. The answers were 
all in the negative. All Superintending Engineers in the Presidency were 
also consulted whether, owing to the absence of clay and building stone, the 
conditions were favourable for lime·sand bricks in any part of the Presidency 
Jmt here again answers were unfavourable. Accordingly it was decided that 
the experiments, wh~h had been temporarily closed down in December 1916, 
should be abandoned. 

42. The history of' the development of technical education in Madras is Technical and 
described ~n full detail in a note presented by the Hon'ble Mr. (now Sir A. G.) Indust~ 
Cardew to the Industrial Conference of ~908. The Conference divided the Education. 

subject into two parts, industrial instruction and technical education, 
the object of the former being "instruction in the performance of definite 
operations, such instruction not necessarily involving the tcaching of general 
principles but only their application," while the object of the latter is 
to train a student to apply theoretical principl!!s to practical purposes, 
and it then proceeded to pass a number of resolutions on the subject. Among 
other things it recommended that the control both of industrial instruction 
and technical education sbould rest with the Department of Industries and 
that a whole-time Inspector of Industrial Schools should be appointed. 
Government accepted this recommendation in respect of industrial instruction, 
but decided tbat technical, education should remain under the Director of 
Public Instruction. The School of Arts and the Reformatory School at 
Chingleput, as well as all purely commercial schools, were also retained 
under the Director of Public Instruction, and event)lally, in 1909, 35 indus-
trial schools were transferred to the Department of Iudustries. Most of 
these schools were carefully inspected by the acting Director of Industries 
(Mr. C. W. E. Cotton), and on his report the Government proposed in 1910 
the appointment of a full-time Inspector of Schools. But very shortly after-
wards the Department of Industries was abolished under the orders of the 
Secretary of State, and the control of industrial schools was resumed by the 
Director of Public Instruction, Mr. Chattert.on being appointed Superintendent 

-of Industrial Education under that officer. As already noted, however, in May 
1911 Mr. Chatterton was placed on special duty in connection with -the 
pumping a-nd boring department, and Mr. Tressler Imcceeded him as Superin-
tendent of Industrial Education. 

43. In the meantime, however, Mr. Chatterton had submitted a scheme to Madras Trade/ll 
Government for the industrial education of workmen such as smiths, moulders, School. 
pattern-makers, turners, fitters and general machine men. The main feature 
of the scheme was a system of State apprentlCeships by which each boy 
woul~ be apprenticed to a particular trade for a period of years, and it was 
also proposed to establish a school ill an industrial centre like Perar.lbur, 
where the apprentices would receive such elementary technical instruction as 
their educational attainments would permit them to assimilate. The scheme 
was referred to a committee which was composed largely of gentlemen • 
connected with the various engineering firms and wOl'kshops in Madras, and 
this committee pasllel a number of resclutions, the most important being that a 
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system of State apprenticeships should be established among the engineering 
shops north of Madras, and that some provision should be made for technical 
training in a school outside the workshops. The Government accepted 
generally the recommendations made, and called, in August 1912, for definite 
proposals for the establishment of State apprenticeships and the opening 'of a 
technical school on the lines advised by the committee. Tentative proposals 
were submitted shortly afterwards, butihe consideration of them was delayed 
pending the receipt of the orders of the Secretary of State on the constitution 
of the Department of Industries, and the question also arose whether in 
addition to mechanical engineering, the facilities for technical education in the 
proposed school should not be extended to other branches ot work such as 
motor engineering. Another committee was appointed to consider this 
question in 1914 and also to work out detailed proposals both for the school 
and for the system of apprenticeships. This committee, .which was composed 
largely of men of practical experience, considered that such technological 
education as was necessary in the Presidency might, for the present, be 
conveniently arranged for by means of scholarships to the Victoria Jubilee 
Technical Institute at Bombay,a~d three scholarships of tbe value of Rs. 30 per 
mensem each for four years are now a warded to natives of the Madras Presidency 
for the study at the above institute either of. mechanical engineering, elec
trical engineering, textile manufactures or technical chemistry, as well as 
three scholarships of the same value for the study of mechanical and electrical 
engineering at the Madra~ College of Engineering. The committee also proposed 
that extension classes should be provided in tbe proposed, Trades School for 
subjects such as fitting and turning, blacksmith's work, foundry work, carpentry 
and joinery, plumbing and sanitary work, brickwork and masonry, electric wiring 
and fitting, motor-car work and motor-car driving, weaving and dyeing, metal 
work and metal spinning. Government decided to begin work experimentally in 
a rented building, and much difficulty was experienced in obtaining a building 
in a suitable locality. Eventually, however, a building was secured in 
Georgetown and a beginning made with classes in mechanical engineering and 
plumbing.· The schoo],. has now overflowed into another building, and classes 
are now held in mechanical engineering (first and second year), plumbing (first 
and second yea,r), eloQtric wiring (two' classes), and machine drawing,. while a' 
class has also been opened for apprentices from the Perambur railway workshops. 
So far the experiment has been successful, and it is hoped to make the school 
permanent. 

Madura Tech. 44. Among tJ:te iudustrial schools transferred to the control of the Depart. 
Dieal IlIBtitute. ment of Industries in 1909 in pursuance of the recommendation of the 

Industrial Conference were the, two technical institutes maintained by-the 
District Boards of Madura and 'l'innevelly. Subsequently, both institutes were 
taken over by Government, and, while the Tinnevelly institute was abolished, 
it was decided to rebuild and remodel the Madura one on a more ambitious scale. 
The institute' will comprise weaving, dyeing, and mechanical departments, the 
central idea being that the t~chnical and industrial education provided should 
be connected with the industries of tbe town. In the mechanical department a 
small workshop will be established, well equipped with different kinds of 
machinery, and ten app~entices will be admitted 'yearly for a three years' 
course which may be extended to five in the case of proniising lads. T'he work· 
shop will undertake repairs for private oil engines and pumps as well as for the 
pumping and boring department, and will also undertake demonstration of up-to· 
date agricultural and industrial machinery. The apprentices will thus be provided 
with practical e:'(perience, and three afternoons a week will be devoted to lectures 
on materials and simple forms of mechanism and to me~!:lanical drawing. The 
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idea is not to turn out engineer subordinates or draftsmen, but an intelligent class 
<of mechanics somewhat resembling the old English millwrights. Industrial 
-classes will also be opened for carpentry and blacksmith's work. Five students 
1:1 year will be admitted to each class, admission being confined to caste workmen, 
and the period of instruction will cover a period of five years. In the weaving 
department, for t~e present, industrial classes only will be opened. Twenty boys 
will be admitted each year, they will be apprenticed for five years, and will be 
housed ina hosteL Details of the course of instruction have not yet been 
worked out, but roughly three hours a day will be devoted to general education 
.and five hours a day to practical work. The practical WQl·k will be done 
in a weaving factory, the object being to train workmen capable of 
dealing with every stage of the processes of band weaving for every kind 
of cloth manufactured in Southern India. It was' also proposed to tackle 
in earnest at the- institute the question of the improvement of indigenous 
methods of sizing, and with this object in view to obtain" drum-winding, beam
warping and dresser-sizing" machinery from England, as well as to import 
an expert European sizer. But it was decided that the restrictions placed 

. by Lord Morley upon departmental work made it impossible to test the value of 
this machinery on commercial lines, and this part of the scheme (which included 
the higher technical training of students) has been- held in abeyance for the 

- present. In the dyeing class no industrial training will be undertaken, and it has 
been -decided that "all that is l'eguired is higher education for prospective 
"works owners and managers, to place them in a position to understand the nature 
"of the processes carried on in the works and to keep in touch with and 
" appreciate the value of developments in methods and dyestuffs." Instruction, 
for the present, will be limited to the sons of dyers and of those engaged in 
business connected with dyeing, and the course which, as at. present arranged, 
will last for one year, will include instruction in elementary science and 
<lhemistry of dyeing materials, technology of textile fibres and dyeing 
processes. 

45. Various causes have oonspired to delay the opening of the institute. 
The negotiations with the District Board of Madura as to the terms on which 
the old institute should be taken over were uot concluded till 31st March 1910, 
and a new site for the institute was not finally selected till the end of 1911. 
The site originally selected for the quarters of the Principal and lecturers was 
subsequently commandeered for the headquarters of the Ramnad district, and 
the acquisition of the n!lW site has only just been sauctioned. The prepa
ration of plans and estimates was also delayed in the Public Works Depart
ment, but final estimates for the institute and hostel, amounting to Rs. 3,24,700, 
have now been sanctioned, and work is proceeding steadily. In the meantime 
the work of the 'old Technical School has been carried on in temporary 
buildings. 

46. Apart from the Madura -Technical Institute, there are 35 aided indus- Industrial 
-trial schools under the control of the Director < They may be roughly classified schools. 
as below:-

Schools w_llere carpentry is the principal suhjeet taught 
Schools where lace making and needle-work are the principal 

subjects taught 
P.rinting schools 
Agricultural seliool 
Weaving schools • 

15 

15 
2 

1 
2 

To!al 35 
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These schools at present follow the curriculum prescribed for the Govern
ment technical examinations, and prepare students for the examinations in 
the elementry, intermediate and advanced grades. The majority of these 
are managed by different missions, and aided by grants awarded under the· 
Grant-in-Aid Code. One hundred and ninety-nine scholarships are at the 
disposal of the Direotor and are awarded to deserving pupils. The whole 
question of the policy to be followed in regard to these schools has been 
reviewed by "Mr. Tressler, and his ideas have been embodied in a draft Grant-in
Aid Code which is now under the consideration of Government. 

47. The following statement exhibits the grants paid to the industrial 
schools in the last four years ;-

Year. I 
Teaching Building- Furniture and 

I Sch~larships. grant. grant. . special grIWt. 
, 

-

Rs. R •• R •. R,. 

1912-13 28,780 549 15,952 6,138 

1918-14 29,760 24,819 17,315 6,150 I 

1914-15 29,610 7,140 8,033 

I 

5,243 

1915-16 33,273 9,639 6,104 5,259 
I . 

48. Resolution No. 50 of the Industrial Conference ran as follows:-
"The Conference consid." that the leather trade in the Madras Presidency is of 

"sufficient importance to j';stify the establishment of a Leather Traues School, which should 
"be associated with a small tannery in which efficient practical instruction can be given, 
"that provision should be made for technical education in tanning, and that in the Leathe" 
"Tra,des School experiments may be fitly undertaken to determine whether or not the status 
" of the Madras tanning trade can be. improved." _ 

Government accepted the resolution, and the Secretary of State sanctioned 
the school on condition that it shonld be a technicalscltool pure and simple. In 
it workmen should be instru~ted in methods of chrome tanning and other I!.ro
cesses of leather manufacture, the idea being that, if the school were· properly .... 
managed, it would supply "a private capitalist with instructed workmen and 
withall the information he requires for a 'oommercial venture." But n(} 
attempt was to be made to convert the school into a factory in order to demon
strate that articles can be manufactured and so1<1 at a profit. On this under
standing Lord Morley sanctioned the establishment of the school and the recruit
ment of a European expert in tanning for industrial purposes. Mr. Allan 
Guthrie of Messrs. Cooper, Allen & Co., Cawnpore, was appointed Leather 
Expert, and joined his appointment on 1st September 1911. In the following 
year, he submitted his proposals in regard to the establishment of a school. He
repQrted that, except in the type of tools nsed and the methods cf using them 
and the treatment of water, there was very'little that could be taught to the 
expert tanners, and that it would be better to aim at the improvement of 
leather tanned and dressed for use in this country. He proposed, therefore, 
that a school should be established and worked as a small tannery, lectures 
being cut down to a minimum, and the greater part of the two yeal's' course 
being devoted to practical work in tanning, currying and dressing, and _ to 
cbp-nllcal checks in the laboratory on the practical work done. Admission 
should bc confined as far as possible to sons of tanners and of those' connected 
with the leatber trade, and, at the outset, it was suggested that the school shoulti 
be devoted mainly to the training of· operatives. These Pl'oposals were 
approved, and a model tannery has been constructed in Washermanpet. Space 
has also been reserved on the same site for a Government Trades School in which. 
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lectures win bc given. Unfortunately, just as the school was 0Fened, Mr. 
Guthrie wcnt off on military service, and temporary arrangemtmts have been 
made to carryon the school in the tannery under the cbarg,e of an Assistant 
Leather Expert. Twelve students are now attending the school, which is l'un 
partly as a model tannery and school and partly as a research institute. Experi· 
ments are being conducted with wattle as a tanning agent and with various 
mixtures. 

49. The following statement exhibits the receipts from and expenditure on 
the department sinee' Mr. Chatterton first began wotk on aluminium in the 
School of Arts :- • 

Year Receipts. Expenditure. Nett cost. 

Ra. Rs. Rs. 
/ 

1897-98 3,800 3,800 

1898-99 44,622 45,014 392 

1899-1900 91,432 93,000 1,568 

1900-01 , 1,37,452 1,94,937 57,485 

1~01-02' 1,84,727 2,37,155 52,428 

1902-03 1,73,886 2,36,780 62,894 

1903-04 2,95,216 1,30,199 *-1,65,017 

1904-05 7,897 26,930 19,033 

1905-06 28,1+2 1,1l,660 83,518 

lU06-07 58,088 1,27,934 69,846 

1907-08 95,948 1,97,511 ' 1,01,563 

, 1908-09 1,22,265 2,35,800 1,13,535 

1909-10 96,942 2,09,813 1,12,871 

1910-11 1,07,526 1,33,195 25,669 

1911-12 81,923 1,5~,526 72,603 

1912-13 35,890 2,21,002 1,85,112 

1913-14 43,536 3,20,221 2,76,685 

1914-15 50,142 4,20,246 3,70,104 

1915-16 57,762 3,52.814 2,95,052 

• 
Total 17,13,396 34,52,537 17,39,141 

=It Nett pr'ofibs. 
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• 
APPENDIX K. 

NOTE ON THE EXPANSION OF THE ENTOMOLOGICAL AND 
PATHOLOGICAL ENTOMOLOGICAL WORK AT PUSA AND 
IN THE PROVINCES. 

By Mr. T, Bainbrigge Fletcher, Imperial Entomologist. 

(To be read with the evidence of Mr. C. M. HUTCHINSON, .B.A., M.A.E.B., Imperial Agri
cultural Bacteriologist, Pusa, at pages 401-416 of the MinuteR of Evidence, Vo1ume 1.) 

Historical. 
1he st.udy of Iudian entomology may be said to date from 1758, the year 

in which was pllblished the tenth edition of Linne. " Systema N atUl'ffi" which 
is acceptcd as t.he starting point of modern zoology. A few 'Indian insects 
were described in tlJis publicat.ion, but ill the three succeeding decades large 
collections of insects, mainly collected by the missionaries in Southern India, 
especially at -Tranquebar, were sent to Europe, so that by the close of the 
eighteenth century over one thousand species of Indian insects were included 
by Fabricius in his "Entomologia Systematica" (1'792-98). From this date 
onwards the progress of the study of Indian insects, if not rapid, was at least 
continuous, as is shown by an inspection of the numerous entomological publi
cations issued in 'the nineteenth century, and which contain a vast amount of 
scattered descriptions of, and information regarding, Indian insects, mostly 
based on collections made in India by enthusiastic amateurs and sent to Europe. 
Towards the end of the nineteenth century a considerable volume of work 
began to. be produced in India itself, and such pieces of work as Atkinson's 
papers on Rhynchota and his Catalogues of Indian Carabidoo and other groups 
of Coleopter:a, pu1,llished in the Journal of the Asiatic Society qf Benfla1" 
together with Cotes' and Swinhoe's " Catalogue of the Moths of India," may be 
taken as represent.ative of this period. A special series of volumes descriptive 
of the fauna of India was also undertaken under the direct sanotion of the 
Secretary of State for India and is still in progress, and includes numerous 
volumes on insects, or which the first issued were on moths (four volumes, 
1892-96). " 

In 1881 Blanford published, in the Journal qf the Asiatic Society qf 
Benflal, a numerical enumeration of the known fauna of India and estimated 
the insects at about 12,000. In 1909 Lefroy attempted a similar census in 
Indian Insect Life and enumerated 29,700 species, but the figures for many 
groups were certainly under-estimated. It is safe to say that up to the present 
year (1917) not less than 35,000 different described sp~cies of insects are 
known to occur within the limits of the Indian Empire, and every year sees 
several hundreds 'of additio~s to the list, whilst in addition our knowledge of 
previously described species is yearly augmented. rfhe foregoing figures, of 
course, refer only to definitely described species, but no groups are yet kn6wn 
cumpletely, and lnany have scarcely been collected and are' practically altogethel' 
unknown. The progress made during the last twci or three decades has been 
Tapid, and a few examples may indioate this. Twenty,five years ago only four 
Rpecies of mosquitoes "ere known from India.; to-day, due to the interest taken 
on this group on medical gr~nds, upwards of two hundred species are known. 
Cotos' and Swinhoe's" Cataloglle of the Moths of India" in 1889 enumerated 
225 species of Microlepidoptera; in 1917 we know well over 2,000, and hundreds 
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of novelties are turned up every year.- It is scarcely possible even to estimate 
how many forms of insects actually exist in Indilll\ but a very moderate com
putation would place the number at not less than 70,000 as under :-

Lepidoptera: 20,000 
Coleoptera 25,000 
Orthoptera 3,000 
Neuroptera 1.,000 
Hymenoptera 10,00[) 
Diptera • 0,000 
Rhynchota 5,000 . " 

70,000 

I quote these fi~ures because they may possibly assist to make a non
entomologist realise, if only slightly, the magnitude of the work before us as 
students of entomology in India. There is, unfortunately, a common but 
erroneous idea, presumably due to the fact that insects are small animals, that 
entomology is a small subject of minor importance, and it is not at all unusual 
for comparatively well-informed people to assume that any entomologist must 
neoessarily be able to name off-hand any insect and generally to know every
thing about every different sp~cies; whilst the fact is t.hat as yet we cannot 
claim to know everything about even tbeeomponest insects, and no one 
worker can pretend really to know anything more than one small section of 
the science as a whole. A man who has spent years on the study, for example, 
of Indian birds, wbich total not more than 2,000 species, iS,not usually expected 
to be profioient in several dozen other sciences of equal magnitude ; yet 
this is usually taken as a matter of course in the case of a student of any 
branch of entomplogy. . . • 

We may now consider briefly the progress made in entomology by Govern
ment employes in India. 

Work in India. 
Indian Museum. 2. Entomology, principa11y the formation of a collection of insects and tbeir 

systematic classification, l;ias al waJs formed. part of the general zoological work 
carried on by the Indian Museum. In 1884 and 1885, Mr. -Wood-Mason, at 
that time Superintendent of the Museum, published reports on i. The Tea-Bug 
and Tea-Mite of Assam" and on tbe " Pal'apony:c oryzalis, an insect pest of the 
rice plant in Burma," and from time to time Iurnished to .inquirers such inform
ation as was then available on injnrious insects. In 1888, Mr. E. Cc Cotes 
took up an investigation of the wheat weevil, ana-the 'rrustees of the Indian 
Museum then decided that't.he work of identification of the crop-pests of India 
should be taken up as a part of the work of the Museum staff; Mr. Cotes, then 
Deputy Superintendent of the Museum, carried on this work, the results being 
published in Indian Museum Notes on Economic Entomology, of which five 
complete volumes .were published between 1888 an~ 1901. . By the latter year 
the entomological work had grown to an extent whioh .necessitated a change of 
poliey, and in 1991 the post of Entomologist to the Government of India was 
insti-tuted and filled by the appointment of Mr. L. de Niceville. Up to 1900 the 
work of the Museum had been confined to receiving and to repOrtiiIg on speci
mens sent in, but Mr; de Niceville was appointed to carry his investigations 
into the field and to study crop-pests, not only in the Museum but in the actual 
areas of their occurrence. UnfOrtunately, in December 1901, Mr. de Niceville 
died of fever contracted in the Darjeeling Terai, wh~h he had visited to study 
mosquito·blight of tca. An additional part (Volume VI, part 1) ofJndian 
Museum Notes was issued in 1903 by Mr. E. P. Stebbing,. when officiating as 
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Superintendent of the Indian Museum, but no further parts were issued,as the 
post of Entomologist to the Government of India was subsequently transferred 
from the Museum to the Agricultural Department. The entomological work 
at the Museum remained practically in abeyance until 1909, when a new post of 
Assistant Superintenden/) in Entomology was created and filied by the appoint
ment of Mr. F. H. Gravely, who still holds it, and who has done valuable work 
on the systematics of certain groups of Ooleoptera and Arachnida. 'rhe 
Museum staff for ontomology, however, only comprises ono Assistant Superin
tendent and a small staff of subordinates~ and is quite insufficient in itself to 
deal with the study of even the systematics of Indian insects 

. A few insects are exhibited in most of the Government and local" museums 
throughout India, but few of these institutions hal'e any member of their staffs 
with any entomological knowledge. 

3. After the death of Mr. de Niceville in. 1901 it was decided to transfer the Agricultural 
post of Entomologist to the Government of India to the Agricultural Depart. Department. 
ment, and Ml'. H. Maxwell-Lefroy was appointed in 1903 and stationed at first ' 
at Sural, specially for the study of cotton pests. About two years latol', on the 
reorganisation of the Agricultural Department, Mr. Lefroy was transferred to 
Pusa,. and the titl!) of the post changed to that of Imperial Entomologist to the 
Government of India. The expansion of the, work soon led to a necessary 
expansion of staff, leading to the cr;ation of two new posts, those of Second 
Ilnperial Entomologist (to deal speci~lly with biting inseots) and of Supernu-
merary Entomologist, which were filled by Messrs. P. M. Howlett and O. W. 
Mason, respectively. There has been no further increase. in the superior staff 
at Pusa, although the work is constantly expanding, but in 1912 Mr. Howlett'8 
title was altm'ed to that of Imperial Pathological Entomologist, a change whieh 
ind.mated more precisely the line of his work (i.e., the study of insects carrying 
disease to man and animals). Subsequently, the Medical Department appointed 
its own entomological staff for the study of insects carrying human disea~es, 
leaving the stndy of insects carrying animal diseases to the Imperial Patholo-
gical Entomologist. . 
• ~'he provincial AgricultUl'al Departments also have found it necessary to 
take up the study and control of insect pests and to have their own entomolo
gical staffs fodIlis end. The proposals put forward in 1905 (see paragraph 11 
of Mr. Sly's note of 16th January 1905) provided for a qualified entomologist 
in e<lch province, hut thftl.was neg8,tived by the Secretary of State. All the 
provinces, however, have one or more entomological assistants, whilst Madras 
has had a Government entomologist since 1912, and an entomologist has also 
now been sanctioned for the Punjab. 

The original idea underlying the creation ofprovincinl entomological staffs 
was that they WAre appointed to assist the Impedal Entomologi;,t in the collec· 
tion in their provinces of information respecting insects, and that their work 
was to be in direct touch with, and under the control of, the Imperial Entomolo
gist. .This is borne out by the following extract from the Proceedings of t.he 
Board of A.g1'iGulture for 1905 (page 15) :-

U The tl'aining of provincial al!lIistants to assist the imperial expel'ts in speoial bra.nches of work such a13 
entomology is 'recognised by the Board as being of great practical utilitr·" . 

The fact of their isolation and in some cases the jealousy of the provincial 
departments, combined with the instructions contained in Government letter 
No. 188-12-16 of 26th January 1906,that " each imperial expert must bear in 
mind that he· has no authority over the provincial experts, and that his func
tions in relation to them are purely advisory," have however, in many cases, 
led to unfortunate results in the quality and outturn of the work ~f 
these provincial entomological staffs. I consider that tbe policy of isolated 
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lJfovincial Entomological Assistants has been a failure, and tha t the failure 
has been due Ilirectly to the policy of decentralisation. 

The present entomological staff of the Agricultural Depariments is as 
follows ;-

At PU80. 

• 
Entomological Be.tiOrt. Patholoflical Entomological Section. 

Imperial Entomologist One. 

Supernumerary Entomologist One (vacant 
_ sinoe 1915). 

Assistants. Four. , 
Sericulture Assistant • One (tempy.) 
Fieldmen, Clerks, etc. 

Imperial Pathological 
gist. 

Assistants 

Fieldrnen, Clerks, etc. 

In the P,·ovinces. 

Entornolo- One. 

1.'brce. 

Madras.-One Government Entomologist, 3 Assistants, Fieldmen, ctc. 
Bombay.-Two Assistants. 
Cel!tral Provinces. ·-Two Assistants. 
Bihar and Orissa.-Two Assistants. 
Bengal.-One Entomological Collectgr. 
Assam.-One Assistant. 
Burma.-One Assistant 
United Provinces.-One Assistant. 
Punjab.-One Government Entomologist (post sancti.q]aed; not yet 

filled) ; two Assistants. . 
Besides tpe above, Mysore has two Entomological Assistants and Bflroda 

and Travancore one each . 
• At Pusa have been brought together large collections or-insects of all orders 

from various parts of the Indian Empire (especially of crop·pests from the plains 
of India) and of records of occurrence, damage, etc., of crop-pests. The life
histories of many hundreds of Indian insects have also been investigated an,l,. 
published in over 200 coloured plates, ·in Lefroy's" Indian Insect Pests" and 
"Indian Insect Life" and. FletCher's" South Indian Insects," and in 
departmental memoirs and bulletinll. and in othet publications. Spe£ial 
branches, such as insecticides,. sericulture, apiculture and lac culture, have 

. also been taken up and puhlications issued on each subject. There is also at 
Pusa a large (though by no means complete) library of entomological literature. 

Each of the provincial Agricultural Departments has also' formed 
collections of insects, records of occurrence of crop·pest., etc., and most have 
issued short. bulletins or leaflets on pests of local importance. . Except in 
Madras (where the library at Coimbatore, thougli small, contains a few 
entomological books mainly selected as supplemental'y to those in the Pusa 
library), there are at present no entomological libraries in the provinces. 

4. In spite of the importanoe of the study in Indja of the various insects 
(including ticks, etc.) carrying diseases of animals, there has h,itherto been no 
sllecial entomological statY appointed for this work except the pathological 
entomological section at Pusa, which for the last three or four years. (since 
the separation of the medical side of the work) has been nominally more or less 
restricted to veterinary work. ·In 1914 the services of an Entomological 
Assistant were placed at· the disposal of the Imperial Bacteriologist for an 
investigation of tho insects playing a part in the transmission of surra, and a 
report of the results was .sent to Muktesar, but has not yot. been ~ublished. 
Comiderable collections of cattle flies and of fiies causing myiasis in domesti· 
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cated animals have been accumulated at Pusa, but have not yct been worked 
out. Considerable information has also been brought together on the life
histories and habits of biting insects, and there is also the nucleus of a library 
on this subject. 

5. The great importance of insects as carriers of disease has only been realised Medical Enlo
within comparatively recent years, but a good deal of work. on this subject has mology. 

been done in India by scattered workers, especially in connection with mosquitoes, 
ticks and blood-sucking flies, and much of this work is necessarilI purely 
ontomological, bcing concerned solely with the life-bistories, anatomy and 
systematic discrimination of insects. As examples, it' is only nece8sary to 
mention here the general work on mosquitoes (including numerous Indian 
species) by Giles and by Theobald, with the later revisions and aclditions by 
Edwards, and numerous papers on biting flies by Austen, Ricardo, etc. In 
India itself the stndy of biting insects (especially mosquitoes) has been taken 
up by numerous medical officers, as is witnessed by such publieations as James' 
and Liston's Monograph on the Anopheline Mosquitoes of India, by ~el'eral 
scientific memoirs of the Medical and Sanitary Departments, by Christopher's 
papers on mosquitoes, and by Patton and Cragg's "Text-book of Medical" Ento-
mology." Tbe work, however, has suffered "to some extent from want of 
precision owing to the want of expert entomological knowledge on the part 
of some of the workers-I do not mean "to say that their results have been in-
accurate, but that in some cams there has been apparent a want of familiarity , 
with ordinary entomological usage regarding such matters as definitions, 
de$criptions and nomenclature-and to a far greater extent by a want of con-
tinuity, whereby the few men capable of doing entomological work have 'not 
always been retained in posts where they could apply their talents to the best 
advantage. ". 

Three or four years ago a medical entomologist (Mr. Awati) was appointed, 
but this post is, I believe, held under the Medical Research Fund, and is not, 
strictly speakin~, a Government appointment. 

In view of the extensive incidence of insect-borne diseases in India, it 
seems clearly necessary that the stuay of medical entomology should be placed 
on a proper footing, and that medical offioors in India should be afforded 
adequate and competent assistance in the investigation of such insects. As 
Sir Pardey Lukishas recently written (Indian Journal qf Medical Research, 
IV, 886; Januar1l1917j:-

" The flies of India, both blood-sucking and non-blood-sucking, the parasitic ticks, ... , .. 
the larvae-destroying fish and other enemies of the mosquitoes ... , ..... offer ample scope for 
research to the entomologist." 

With the help of a strong entomological staff working in close touch and 
collaboration with the Medical Department, it may be said with confidence that 
a very great advance in the control of insect-borne diseases in India may be 
expected. 

6. 'fhe pages of Indian Museum Notes (already referred to) contain numerous Forest Entomo
references to insects attacking forest trees, bnt it was not until 1900 that a post logy. 

of Imperial Forest Entomologist was sanctioned for the study of Indian forest 
insects. In 1906, after the creation of the Forest Research Institute at Dehra 
Dun, the title of the post was altered to that of Forest Zoologist. Thc appoint· 
ment has been held hy the following officers :-

1900-1909 
19Ia 
11m 
1011-1913 

/ 

1913 

Mr. E. P. Stebbing. 
M,·. V. S. lyer (pro ta",.) 
M,", R. S. Hole (1'1'0 tam,) 
Dr. A. D. Imms. 
Mr. C. F. C. Beeson. 
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The staff comprises also two assistants, two cpl1ectors, one setter, one artist, 
three clerks and four peons. 

I am indebted to Mr. Beeson for the following notes:-
"Buildiogs.-Iu the Forest Research Institute, completed in 1914, are the offices 

(clerks' room, record room, and Zoologist's office room), and the museum. In two detached 
buildings in the Research Institute grounds are the insectary and laboratories, etc. 

"The museum is a.well-lighted room, 92' X 32', co';taining a collection as yet in its early 
stages. It is mainly entomological and exhibits a good series of forest insect pests with 
examp1es.of their work, there is a small but growing collection of birds and·of reptiles, and 
of shikar trophies. . 

"The laboratory building consi.ts of four rooms, two of which are laboratories 26' X 15' 
and 18' x 15', while Ihe other rooms, 18' X 32', are used respectively as library and insect
collection room. In the latter the systematic collection and spirit material is stored; teak 
wood store boxes with bases or cork or naphthaline in ,paraffin wax are in use, contained in 
dustproof teak almirahs. Collections and library are card-indexed. 

"The iusectary is a one-roomed building, built on the Pusa pattern after designs by 
. Dr. Imms. The main room is 41' X 28', to which are attached on tbree sides a series of 

out-door cages with raised soil pits in which saplings of forest trees. can be grown. The east 
and west cages measure 12' X 7' and are enclosed on three sides and above wito. 1/22" mesh 
galvanised wire-gauze in an iron frame-work. The six cages ou the south side measure 7' x 
6', and two central cages are roofed with plate glass and have cement-plastered walls. Access 
is gained to them by douhle doors from the interior. Gas. and water am laid down and the 
building is isolated by means of an ant-gutter. 

" The indoor breeding cages are mostly adapted for the breeding of woodborers over 
long periods, and are light-tight with emergence-traps on American patterns. Evaporators 
of coarse pottery are used to maintain even humidity and postpone shrinkage of the logs. 
Defoliators are usuall:y reared in open Fiske trays, and root-feeders in gauze cylinders in the 
soil pits .. 

"Times of investigation.-A three·year programme of research is drawn up at the triennial 
meeting of the Board of Forestry, based on suggestions brought forward by the Forest 
Departments of the several provinces. The present investigations cleal chiefly witli theinsect 
pests of three principal forest trees, 8a/ (SAorea robu8ta), teak (Tectona grandu) , and the 
Himalayan conifers (Pinns longi/olia, Pinus e:ccelsa, Gedru8 deodara). The enquiries are 
carried out by the research officers in prolonged tours extending over ab~ut eigbt month. of 
the year. There are no field stations,'but in a few eases observation areas in the forest have 
been started for pests which cannot be established in the insectary. 'The limited staff, bow
ever, prevents very extensive enquiries being carried out. 

Special problems.-The enquiries with regard to tbe majority of pest species have not yet 
. passed the initial stage., but, where life-histories are weil-known, effective control measures 

have been devised in a few cases only. The absence of intensive management, the dispropor-
- tionate value of the crop; and impossibility of early recognition and location of insect attack 

prevent the adoption of many of the control measures in force in EUropean forests. An 
exception can be made in the c·ase of DurseriesJ young plantations, where intensive cultiva
tion and supervision occurs, and in the case of bark beetles in the coniferous forests of the 
Himalayas, which are successfully controlled by measures based ·on European method.. The 
chief p!,oblems lie (a) in the discovery of methods of cbecking damage hy hearl-wood ·borers, 
especially those species which are sporadic in babit and attack isolated trees here and there, 
and (b) in the prevention of widespread defoliation which occurs annually. in many types of 
deCiduous forests." . 

A considerable volume of work on forest insects has been published during 
the last fifteen years, but a large proportion of the earlier work was very 
incomplete and in many cases inaccurate, thus requiring revision. :Forest 
entomology in India has also been handicapped considerably by the dislocation 
necessarily produced by the numerous changes of·staff which have taken place. 
Generally speaking, it may be said that the work of the Forest Zoologist is 
purely entomological and deals with insects in many cases identical with, and 
in nearly all cases closely allied to, those dealt with by the entomological staff 
of the Agricultural Department, so that there seems to be no necessity for the 
separation of this work between two departments. 
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7-. Besides entomological work carried on uuder the Government of India other entomo
and the Local Governments, there is a certain amount of work done by Native logical work in 

. . Ind· 
States and un-official workers. Baroda, Mysbre and Travancore, for example, la. 

maintain entomological assistants attached to their Agricultural Departments, 
whilst the Bombay Natural History Society has a small collection of insects 
and helps to bring together amateurs a.nd others by means of entomological 
papers published in its journal. 

The Indian Tea Association· also maintains an Entomologist (Mr. E. A. 
Andrews), with a small staff, to work solely on insects affecting tea estates in 
north-eastern India, but, whilst the study of tea insects is rather specialised 
as regards some of the worst pests, it may bellointed out that many pests of 
tea attack·other crops (and vice versa), and also that lately, owing to the exten
sion of the practice of growing leguminous crops as green manure and to prevent 
erosion on tea estates, the work of the Entomologist to tbe Indian Tea Associa
tion has necessarily been extended to comprise the pests of such crops, which 
are also necessarily studied by the entomological staff of the Agricultural 
Department in other (non-tea) areas. In southern India also, where there is 
a considerable acreage under tea, it is part of the duty of the Deputy Director 
of Agriculture in the planting districts (Mr. R. D. Ansteael) to advise the 
planters on the subject of insect pests of tea, coffee, rubber, etc., and this is 

. done mainly iJl co-operation with the Imperial Entomologist, ,rith /Whom 
Mr. Anstead keeps in touch. Thus, even as regards only tea-pests in India;· 
there is no one individual or body to study them as a whole. 

Numerous residents and visitors also take an active interest in entomology, 
although their energies are mostly confined to the more conspicuous and popular 
groups of insects, such as butterflies. However, it is largely owing to the 
enthusiasm of such amateurs in the past that the study of entomolog,y in India 
has attained its present propor.tions, and hence it is necessary to include their 
activities in any general resume of the subject, 

, 

. 8. The horIzon of the ordinary Government servant in India is usually Necessity for 
limited to his own district or province, hut insects eave no ~espect for political cons!dering w~rk 
boundaries. Many of our worst pests, indeed, are practically world-wide in outSide of Indili. 

their range, and the entomological worker must, therefore, if his informatiou 
is to be adequately complete, study the habits and control of such pests 
throughout their whole area of distribution and keep himself abreast with all 
information published concerning them; incidentally, it lllay be pointed out 
that this requires ability to read all the principal European languages. The 
insect pests of Ceylon, for example, are practically identical with those 
of southern India, and the same may be said to a less exl;ent of those of the 
Malay Peninsula, Java, Q~eensland and Formosa, all of which maintain 
expert ell.toinological staffs, whilst the habits and control-metbods of insects in 
othei parts of the world often afford most valuable hints regarding these 
points in India, even in cases where the insects are not e!l:actly identical. 'l'be 
extra-Indian breadth of view required of an entomological worker in India· 
is a point which is·usually little realised by the non-entomologist and, there-
fore, requires to be emphasised here. It may also be pointed out that much 
of our most important work on Indian insects, including the preparation of 
most of the volumes in the ·Pauna of Briti8h India series, .has been done 
outside of India. 

9. The above statement shows in very brief outline in what various direc- Summary or 
tions entomology is being carried on in India, and it will at once be apparent foregoing. 

that the official work is distributed over at les,st four services (Forests, Medical, 
Museums"AgriculturalllDd Veterinary), all independent of one another and 
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not even under one department of Government. Many in.seCts and grllups of 
insects are pests common to both forest trees and agricultural crops, many 
others are carriers of disease both to man and a,nimals, whilst the systematic 
side of the work, which i& nominally oonfined to the Museums branch, must 
form the very foundation of all advance by economic workers in each of the 
other branches. There is thus a great amount of unnecessary overlapping, 
expense and waste of work, as each worker must maintain his own collection, 
library, reoords, eto., many of the ite~~ of whi~h must also be set up" and 
maintained by other workers in each different service, and indeed (as things 
are at present) by each worker in each appointment. Each worker in the 
Agricultural, Forcst and MuseUilils Services, for Example, has to maintain a 
series of insects in all orders, which means that he has to waste a large amount 
of time in identification of groups with which. he is not personally familiar, 
although they may be represented and named up in other collections in India, 
and to obtain such identification requires a large amount of time, trouble and 
correspondenoe with specialists in each of such groups, whils.t conversely each 
such specialist suffers from the disadvantage of seeing scattered small lots of 
specimens instead of being able to examine a large mass of material, which is 
usually '(it may be pointed out) far more satisfactory to worl, 01;lt. There is 
also the further disadvantage that the same species may he sent by different 
workers in India to different specialists at the same time, thus leading to 
ullnooessarysynonymy and trouble for future workers. 

10, It will be seen from the above snmmariRed statement that, although con
siderable progress has been made towards the stndy of entomology in India, this 
science has hitherto suffered from the scattered and haphazard way in which 
such studies have been prosecuted, at first by (a) professed (though not in many 
cases professional) entomologists outside of India, each working primarily on a 
special group of insects, and (b) in India itself mostly by enthusiastic amateurs 
who have provided the material for the workers noted in (a), and who have also 
contributed by their observatious to a knowledge of the habits and life-histories of 
those insects which they milt with in Iudia. Even later ob, in recent years, 
when the study ofIn dian insects has been taken up by whole-time employes 
of Government, it will he seen how scattered and inco-ordinated such work has 
beeu, the various workers in the Agricultural, :I<'orest aud Medical Departments 
and the Indian Museum each confining his attention and devoting his energie~ 
to work in his OWn particular·line, with little regard to what has heen done by 
other workers in India. It may be said, indeed, and with considerable accuracy 
in my opinion, that such is the logical ontcome of the presen t policy of isolation 
of the different entomological workers who are, so to speak, shut off from one 
another by the water-tight compartment~ artificially set up by the separa
tion of the varions departinents under which they are workiug. This is, I. 
know, a matter of general policy and perhaps rather outside of the present 
case, but it is necessary to consider it now, because, in my opinion, the time has 
'come when Government should defiuitely make up its mind regarding the 
continuation and expamion of th~ present work in eutomolo,,"Y and the most 
efficient means of securing such. It is not a question of one or two men or a 
few thousand rupees in this or next year's budget. It is onr duty now to ·Jay a 
firm foundation which will endur~ permanently, so' far as we .can foresee, and 
which will not requi~e to be scrapped or changed in .any es~l3ntial particulars 
during the present century; iitherwise we arc wasting our own time and failing 
in our duty to uur SUCCCRSOrs. The question is, how can we best provide now for 
the requirements, not only of our own timll, but of the fnture? And to this 
question there are, it seems to me, only two possible answers, whi?h mll,Y be 
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summed up in the words (a) centralisation, and (b) decentralisation, We 
have now to consider the respective merits and demerits of these two propo. 
sitions. 

(a) Centralisation.-A ce.ntralised scheme will provide for one main insti. 
tute and a body of workers all belonging to one service. All the workers will 
be working on one subject, though not necessarily on the same branch. Each 
worker will be able to devote his time and energy to his particular object 
knowing that other workers, with whom he will be iu touch as belonging to 
the same service, are also working at other similar problems, and that their 
information is freely at his service as his is at theirs. Government officials 
and the general pu~c equally will know exactly where to apply for inform. 
ation regarding any matter concerning insects, and the best information available 
can be supplied either from the central institution's records or from the 
entomological worker best able to reply from his special knowledge: As 
regards the entomological workers, also, a centralised scheme will allow for 
recruitment of suitable candidates for the employment of entomologists on 
work for which each is best suited, both as regards aptitude for particular 
kinds of work and for employment in the field or at the contral institution with 
Borne regard to personal fitness, for problems connected with leave and various 
cognate matters. As regards such questions as legislative restrictions regard~ 

ing insect pests, it is obviously desirable that such should be handled by a 
central institute. As regards the central institute itself, a centralised scheme 
will secure economy in buildings and in all expenses necessarily entailed in 
the acquisition, accommodation and upkeep of collections, library and records, 
while there will be, further, the inestimable advantage of having one general 
collection of insects and entomological literature and records for the whole 
of India, under which conditions it will be possible for the first time to aim at 
a tolerable degree of completeness in each. A strong plea must also be entered 
fOf the centralisation of publications (at least of entomological ones as such), 
especially as regards other workers on cognate problems outside of India. 

All the above may be, and in my opinion arc to be, described as merits of a 
centralised scheme. 

As regardsihe demerits of such a scheme, the following have occurred to 
me:-

(1) The difficulty at present of providing a sufficient staff of entomological 
workers: this however, is a difficulty which will apply to any scheme for expan· 
sion and one, moreover, which will solve itself in course of time, and it may 
only be noted here that the larger the staff and the higher their reputation, the 
less. difficulty is thp,re likely to be in attracting sufficient candidates of the right 
stamp. 

(2) The practical difficulty of attending to purely local inquiries (such as 
small outbreaks of crop-pests) or local problems (such as education in 
provincial Agricultural or Forest Colleges) without having such an over· 
whelmingly large staff that centralised control would become inefficient: I 
fully recognise this difficulty and propose to overcome it by restricting the· 
proposed centralised scheme to a high-grade serv'ice of entomological workers, 
engaged mainly (if not solely) in research work, as explained in detail later on. 

(b) Decentralisation.-I fail to see any particular merits in a decentralised 
scheme, whereby each department has its own separate entomological staff as 
at present, so far at least as this remark applies to the higber-grade research 
workers. There may be a certain amount of amoU1' p,·opre on the part of such 
departments or their heads, in the idea that they are self·contilined, but we are 
l'flncerned with efficiencv and not wit4 sentiment. There may also be red·tape .¥ . . . .. 17 
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objections to a centralised scheme on fthe ground of budget allotments to par
ticular Governments or provinces or departments, but very little readjustment 
is really required ... ' '-
. The demerits of decentralisation are numerous and cogent and include :-

(1) Waste of time by the necessity of each separate worker having (i) to 
spread his energies over a wide field instead of settling down to one piece of 
research, (ii) to go over an enormous volume of current literature merely to see 
whether there is anything affecting his own work. 

(2) Overlapping of w(uk due to the fact that there is no real dividing 
line between, fol' exnmple, insects affecting many forest bees and agricultural 
crops, so that both the F,orest and Agric~ltural Entom~ogists must study 
the same insects. This, of course, is more pronounced still in the case of, 
say, hal£-a-dozen Agricultural Entomologists in as many provinces, in all 
of which the same insects may occur on the same crops. Of course, there 
is the advantage that different workers may prooeed on different lines and 
one succeeds where another fails, but the waste of labour due to overlapping 
more than compensates for this. In this question especially it is necessary 
to look ahead. 

(3) Waste of public money by the absolutely necessary provision of 
accommodation (laboratories, insectaries, collections, staff, etc.), libraries and 
other expenses for each worker. . 

(4) 'The publication of results in a mass of scattered literature, which 
makes it much more difficult for present and future worker to know where 
to find information on any particular subject. ~ 

Entomological progress outside of India. 
11. Having briefly considered the merits and demerits of centralised and 

decentralised schemlls as applied to the present and future requirements of 
entomological work in India, we may briefly review the experience gained 
in some other countries in which entomology has progressed in recent years. 
In this connection I shall omit consideration of European countries because, 
comparatively speaking, their entomological problems and staffs are alike of 
small importance. 

The United States 12. The Unit.ed States of America have justly attained a world-wide reput-' 
01 America. ation through the organisation and effioiency of their Agricultural Depart

ment, and their entomological problems are dealt with by the Bureau of 
Entomology nnder the able leadership of Dr. L. O. Howard. 

The Bureau of Entomology (as described in the United StatllS Department 
of Agriculture Year Book for 1908, page 495) "obtains and disseminates 
information regarding injUl'ious insects affecting field crops, fruits, small fruits,: 
truck crops, forest and forest products, and stored IJroducts; studies insects in 
relation to diseases of man and other animals and as animal parasites; 
experiments with the introduction of benefidal insects and- with the fungus 

.• and other diseases of insects; and conducts experiments and tests with in
. secticides and insecticide machinery. It is further charged with investigations 
in apiculture. The information gained is disseminated in the form of general 
reports, bulletins and circulars. Museum work is done in connection with the 
Division of Insects of the National Museum, and insects are identified for 
experiment stations and other public institutions and for private individuals." 

The Bureau of Entomology is divided into at least ten sections, of which 
eight are concerned with researches on plant pests. Their budget for the year~ 
1913 (the latest ~ar1: of whieh I have particulars) was Rs. 20,64,'150* and 

,. I h6V~ reckoned three l'npees to the doll81'. 
],u,ter NQt •• -'.Che buds,t for the ye.r ending aQ~h Jun~1918 is R •. 27,9~,4.W. 
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thier staff comprised 207 members. The sections itealing with piant pests 
are :-

1. Researches on pests of deciduous fruit trees, with a staff of 16 
experts ana'a budget of Rs. 1,39,800. 

2. Researches on pests of cereals and fodder crops, with a staff of 42 
experts and a budget of Rs. 2,76,600. 

3. Researches on iIlsect. pests of the southern crop districts, with a . 
staff of 24 experts and a budget of Rs. 1,54,800. 

4 .. Researches ~n forest insects, with a staff of 36 experts and a budget 
of Rs. 1,67,850. 

5. Researches on pests of truck' crops and stored products, with a 
staff of 20 experts and a budget of l{s. 1,12,200. 

6. Researches on tropical and sub-tropical fruitR, with a staff of 7 
experts and a budget of Rs. 64,500. 

7. Researches on Mediterranean fruitfly, with a staff of, 2 experts and 
a budget of Rs. 10,500. 

8. Researches on gipsy and brown-tail moths, with' a staff of 36 
experts and a budget of Rs. 9,09,000. 

Other sections deal with :-
.9. Insects carrying di~eases of man and animals, and 

10. Bee keeping, . _ 
but 1. have no definite information regarding their staffs ~gets. 

In addition to the Bureau of Entomology many of the States maintain 
their own entomological staffs, and of course all the principal Universities have 
their professors of Entomology (several in some cases, as at Cornell University), 
but it may be said without hesitation or fear of contradiction that it is mostly 
owing to the centralised activities of the Bureau of Entomology that the 
.United States have come to occupy a position in the very forefront of 
entomological progress. 

13. In Canada, the first Dominion Entomologi~t was appointed in 1884 by Canada. . , 
the Minister of Agriculture on the recommendation of a Select Committee and 
In accordance with recommeudations from various parts of the Dominion, 
and the late Dr. James Fletcher was apPQinted, the position being an 
honorary one for the first year. In 1886, when the Dominion experimental 
'farms were established, Dr. Fletcher was attached to the scientific staff of 
that branch as Entomologist and Botanist, in which dual capacity he served 
until his dtlathin 1908. The increase of all lines of work necessitated the 
separation of these two offices, and in 1909 Dr. C. Gordon Hewitt was appointed 
Dominion Entomologist and, with one assistant, was entrusted with the work of 
.organising the new Division of Entomology. In April 1914 the entomological 
work of the Dominion Department of Agriculture was separated from the 
Experimental Farms Branch and was constituted as a separate branch of the 
,department. The work of the Entomological Branch includes :-

(a) the working of fumigation stations and of various legislative enact· 
ments to prevent the introduction of dangerous pests from abroad 
and to conh'ol those already imported, 

(b) the fumigationo£ nurserystoc~, 
(e) the suppression of brown-tall moth, San Jose scale and other 

serious pests, . 
(d) the working of field laboratories for the local invesLigation ofvarious 

destructive pests. In 1916 these laboratories totalled nine, in 
addition to two sub· stations, amI provided fer both agri[lultural 
and fores t pests, 



(e) the deputation of trained men from these laboratories to cope with 
outbreaks of pests when these are reported, 

(/) special investigations on forest insects, fruit insects and pests 
affecting field, garden and cereal crops, 

(0) special investigations of insects carrying diseases of man and 
animals, 

(h) the building up of a national collection of Canadian insects, 
(i) the dissemination of information regarding· insects by publications, 

exhibitions and addresses, 
(I) apicultural work (for the present this remains under the Experi

mental Farms llranch). 

The aims of the Entomological Service are briefly defined by Dr .. Gordon 
Hewitt as:-

II firat, the prevention of the introduction a.nd l!pread of injurious insects, second, the investigation of insect 
p~ts afi'eding agl.'iculture~ horticulture, forestry and the health of domestic animals and man j and third,. tb. 
imparting of the information so obtained to those interested and conc(>rned by means of bulletins, circulall, presl! 
notices~ adw'eeses, letters, and personal visits. For these purposes there exists at Ottawa and at the various field 
laboratories thl'oughout the country a staff of mOn of such scientifio training a.nd ability {l.S will enable thep1 to 
make the senice of the greatest 'benefit t? the people of Canada. 

.. It may particularly be noted that all the work of the Canadian Entomo
logical Service is directed from Ottawa by the Dominion Entomologist. 

In additii:m to the foregoing, Ontario, Nova Scotia and Quebec have also 
provincial ·Ento~iBts. "In the other provinces of Cl1llada, no provincial 
entomologists have been appointed, and where entomological investigations; 
are being conducted they are in connection with one or other ·of the Dominion 
field laboratories. Where Dominion and provincial cfficers are· carrying on 
investigations in tbe Bame province, the heartiest co-operation is enjoyed,. and 
arrangements are made with a view to Ill'eventing duplication of the work and 
consequent loss of energy. In certain cases investigations are being conducted 
conjointly, and this spirit of co-operation is most valuable, especially· in its 
relation to the attitude of the public towards the work." (Annals Bntom. 
Soc. 4merica, IX, pages 24-25, 1916.) 

South Africa. 14. In South Africa, prior to the formation of the Union of South Africa. the 
four colonies (Cape Colony, Natal, Transvaal and Orange River Colony) carried 
on their .entomological work independently. Cape Colony was tbe most ad
,vanc.ed and in 1895 had created a Division of Entomology with Mr. C. P. Lonns
bu/yasChief. Following on the Union, Mr. Lounsbury was made Chief of the 
new Division of Entomology of the Union Department of Agriculture, with 
headquarters at Pretoria. The work of this division comprises, in addition to 
the dissemination of advice on insect problems and the carrying on of investi
gati{)ns, the administration of Government regulations concerning (1) the 
suppression of locusts, (2) the inspection of nurseries, (3) plant and fru.it 
imports, and (4) restrictions on the conveyance of plants and fruit. Mr. 
Claude Fuller, formerly Entomologist in Natal, is also stationed at Pretoria as 
Assistant Chief, together with a staff of other workers. There are also branch 
laboratories at Cape Town, llloemfontein, and New Hanover (Natal), and in 
addition to the staffs at these laboratories, plant insRectors are stationed at the 
following ports of entry for plants and fruit, viz., Capetown, Johannesburg, 
Durban, East London and Port Elizabeth. 

AustraUa. 15. In Australia the Commonwealth Government did Jiot, on its formation 
about sixteen years ago, assume any jurisdiction over agricultural matters, but 
left the individual States in full control. There is, therefore, no entomo,logical 
work undertaken by the Oommonwealth Government beyond the administra
tion of the Federal Quarantine Act, which regulates the importation, etc., of 



piants into the country; this Act, I understand, is administered by the Custonis 
Department. 

A result of the absence of any central control over entomological work 
in Australia is seeD, in the sc~ttered and inco-ordinated work which is being 
done there. New South 'Wales has a Government Entomologist (Mr. W. W. 
~rogatt), ~ut considerable work on the investigation of disease-carrying insects 
IS also ca~ned out by t~e Government Bureau of Microbiology, whilst a large 
s~aff of lllspectors~ employed in different districts to see that spraying regula. 
tIons, etc., are earned out, apparently wOl'k under the Agricultural Depart. 
ment directly. In Victoria the Entomologist (Mr. C. French) apparently 
devotes most of his time to the administration of the Fruit and Nursery 
Inspection ordinances, and little work of an investigatory character seems to 
be carried on. In Sonth Australia the entdmological work is cal'ried on by 
the Horticultural Division of the State Department of Agriculture, at 
Adelaide; nursery inspectors are employed to carryon a campaign against 
fruit pests (codling moth and scale insects), but there appears to be no definite 
Entomological Division. In Queensland thcre has been a Government Ento· 
mologist (Mr. H. Tryon) since 1897, with headquarters at Brisbane, but 
little original work seems, to have been done in the last ten or fifteen years; 
there is a special field station at Gordonvale, near Cairns, for tbe investigation 
of sugarcane insects, but I am not aware that any entomologist has yet been 
appointed or any work actually done. At the Tropical School of Medicine at 
Townsville also, Mr. F. Taylor has carried on some excellent work on blood
sucking Diptera, especially Oalioidce a,nd TabanidtB. Western Australia has 
since 1898 maintained an entomologist (the present officer being Mr. J. L. 
Norman) with headquarters at Perth, but little work seems to have been done 
beyond supervision of imported vegetation and of the nurseries. in this State. 
The Northern territory has an entomologist (Mr. G. F. Rill), stationed at 
Darwin, who has done some work, on termites and on the relation of blood· 
sucking flies to the transmission of parasitic nematode worms. In Tasmania 
there seems to be no regular entomological service, but advice on the control 
of insect pests is given by the Fruit Expert. 

Other countries and British Possessions (such as Rhodesia, Uganda, British 
East Africa" Egypt, Sudan, British West Africa, Ceylon, Fiji, New Zealand 
and the West Indies) have also their own entomological staffs, but it is 
unnecessary to refer to these here. 'fhose I have already described have been 
selected because they are representative of countries (equally with India) (li) 
comprising large areas under very diverse climatic conditions, and (b) with a 
Supreme Government combined with local Administrations. The United 
States, Canada, a~d South Africa unite in the possession of a centralised 
entomological staff working in conjunction with provincial staffs, whilst in 
Australia the entomological staffs are purely provincial and decentralised. 
It seems to me a significant fact that, whilst in the United States, Canada and 
South Africa the ~ntomological work accomplished is universally acknowledged 
as of excellent quality, that being, done in Australia can only be described 
(with a few exceptions) as indifferent. 

From a consideration, therefore, both of our ,own requirements in India 
!rI; the . present time and to admit of expansion in the future, and from a 
comparative study of the methods found most efficient under somewhat parallel 
conditions in other parts of the world, I am strongly of opinion that all the 
higher~grade entomological work in the Indian Empire should be carried Ollt 

by a staff of entomo'logical specialists, included in one Entomological Service, 
and attached to o~e Central Entomological Institute. 



Proposal!! for an Indian Entomological Service. 
16. It now remains to consider the means by which the above suggestion 

may be carried out, and these may be cousider!'d under the headings of (a) Staff 
and (b) Buildings, etc. . 

(a) Staff. 
Entomological As indicated above, the present workers on entomology in India are 
Service. scattered amongst the Agricultural, Forest, Medical and Museum Services in 

India, whilst there are also entomologists working under the Indian Tea 
Association and Medical Research Fund. These latter are not Government 
servants; strictly speaking, but practically are so, because their employers 
are receiving Government subsidies, without which they would be unable to 
maintain their staffs. 'rhe present system leads to want of co-operation 
between these various workers, and it appears clearly desirable that all workers 
in this one subject should be in one service. At the s~me time, l do not 
consider that it would· be practicable to unite these men in any of the exist
ing services, as such a course would inevitably lead to a feeling of inter
departmental jealousy and possibly friction, as the. workers would necessarily 
tend to get out of touch with departments other than the one to which they 
were attached. I recommend, therefore, that all thll workers be 'placed in 
one service, to be called the Indian Entomological Service, separate from 
any of the existing services to which the Entomological Service would be 
co-ordinate but not subordinate. As regards the department of Government 
under which the Service would come, pending the creation of a special 
Scientific Department 01' the Government of India-a department which, I 
venture to predict, will come into existence within the next fifty years~it 

seems a matter of indifference whether the service should be placed under the 
Department of Revenue and Agriculture (already represented by the Agricul
tural and Forest Entomologimil Sections) or under the Department of Education, 
which controls the Medical and Museum Departments, but on the whole, as 
matters are at present, it would perhaps be better to place it under· the 
Revenue and Agriculture Department .in the same way as the Agricultural 
and Forest Services. I do not antioipate any large increase of secretariat 
work as the result of this proposal, and it must -also be remembered that 
the cadre of the Entomological Service will not represent any great increase 
in actual number of Government servants, but only a centralisation of the 
total numbers instead of scattered items, e.g., of budgets, etc.-

'I.'he Indian Entomolgical Service should comprise two classes of ento
Il:lological workers, together with the subordinate staff usual to every service. 

Class I to consist wholly of entomological experts, that is to say" of 
qualified entomological workers, each an expert in his own line, to devote 
their time purely to research work either in the laboratory or the field; 
The pay would depend largely on the special qualificationlof each man, but 
should conform roughly to a scale of Rs.· 500-50-1,~OO. As each expert 
should be a specialist in his own particular line, it is very important to be able 
to select only the very best men obtainable, and to do this and retain such 
men in the Entomological Service, good terms must be offered. The Ento
mological Service will have no use for second-rate men except for subordinate 
posts. 

Olass II to consist of ;-
(1) Assistants. These men to be of much the same grade as those. at 

present employed, i.e.,. graduates of Indian Universities. They would> be 

• 
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omployed in minor investigations under the direction of the experts. Pay 
to depend primarily on capabiiitics and work of each man, but to conform 
generally to a scale of Rs. 50-20-150. Rs. 150-10-300, thereafter rising 

. higher in speci~l cases. 
(2) Collectors and setters. Men of less educational acquirements than 

assistants, their work reqniringrather manual dexterity. Their duties would 
comprise the collection in the field of mat1lrial required, and its preservation 
and preparation for the collection and the upkeep of the same under the 
superintendence of the assistants and. experts. Pay about .1: s. 20-3-50, 
with a few higher posts. 

(3) Clerical establishment on the usual rates of pay. 
(4) Artists. These are absolutely necessary for keeping a proper record 

of life· histories in the field and for preparation of results for publication. 
'l'he work is specialised and technical, and only really good men are of any use. 
Payahout Rs. 30-5-75, with a few higher posts. 

17. As regards numbers, the following scheme is intended as a nucleus to 
commence :with and represents the bare minimum with which really efficient 
entomological work can be carried out in India. At.the fame time it is capa
ble of expansion in any direction found necessary. 

ClaBB I. 

Available for definite problems in Agricultural work 
Available for definite problems- in Forest work :

One for Himalayan Forests J 
• 6 

One for South Indian Forests 
One for Burma Forests ~ 

Available for definite problems in Medical work 
Available for definite problems in Veterinary work 

.. 2 
1 

Stationed at the Central Institute and employed on systematic and life. 
history work there and available as a reserve for leave and fisld 
workers 

Imperial 'Entomologist and 
Iustitute 

Director of Central Entomological 
7 

1 

20 

The numbers shown against each i~m above must be regarded as approxi~ 
mate only and represent what would probably be the most efficient distribution 
of workers on a basis o£-twenty men, which I regard as the minimum number 
necessary. The allotment of> workers to each subject must be. based on (a) the 
work to be done in each direction, and (b) the' men available, but it must 
be borne in mind that there is no intentioll of tying do \Vn any particular 
number of men to work on anyone line, and also that the work on whieh any 
expert is employed must be selected with special regard to his capabilities; 
one man, for example, may be best employe'd on administrative w.ork (e. g., 
pest-control expeJ:iments), another on working out life· histories, and another 
on purely systematic work. The actual allocation of workers to particular . 
duties must be vested in the Director of the Central Institute, and it will be 
his duty. to employ his staff to the best advantage, with due regard to the 
requirements of the various departments of Government, who will of course 
be free to indicate any special problems which they consider require special 
investigation by the Entomological Servipe. With these remarks, we may 
now consider briefly the foregoing -lines of work, 

18. It is usually conceded, by those who have studied the subject and are, Pro~lems in 

therefore, in the .best position to form an exact opinion, that on a~ ~verage the ::::Itural 
outturn of all crops is reduced about'ten per cent. by the attacks of lllsect pests; . 
th~t is to say. the farmer who Qbtains what he considers a normal full crOll 

• 
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really only gets ninety per cent. of what he would have got, had there been no 
dimin ution dne to insect pests. I leave to the Statistical Department the task 
of working out the value of the annual crop produotion of the Indian Empire, 
and will here only estimate roughly that the annual damage thereto hy crop
pests cannot be placed at less than five hundred millions (five thousand lakhs) 
of rupees, and that a reduction of this damage by even one per cent. of the 
damage now done would more than justify the cost of the most expensive and 
the best Entomological Service obtainable. I consider that, at least in the 
case of the more important crop-pests, which do most damage because -they 
attack crops which are grown over very extensive areas in India, the reduction 
of such damage is most likely to he attained by a thorough investigation of 
each such pest. It is only when we have a really thorough kuowledge of suoh 
a p_l'.st that we are in a satisfactory position to check it. We must know 
everything about it, its range of occurrence, its normal and possible food-plants, 
its exaot life-histOl'y under every condition, its enemies (and their enemies), 
lind in short all the oonditions favourable or unfavourable to its increase. It 
ii! only after this thorough investigation of each insect concerned that we are 
really in a position to evolve a sound scheme of control built up on a firm 
foundation of adequate know ledge, and to attain such a foundation it is 
necessapy to put whole-time .workers on to each problem and to leave them to 
solve it, unfettered by any other demands on their time, and with the whole 
help and co-operation of the Oentral Institute to assist them. Eaoh of 
these workers on :!gricultural problems would, therefore, be given a definite 
pieoe of work to do, and left to carry it out throughout, the whole area of 
occurrence of the insect eOjlcerried, without ,being tied down to provincial limits ; 
for, as no~d above, nearly all the important pests occur over wide areas, and, 
their investigation is therefore not a matter concerning one or two provinces. 
but all or nearly all. It seems obvious that a body of, say, half-a-dozen 
workers, attachcd to a Oentral Institute, and each free to give his whole 
undivided -attention to one piece of -work, would accomplish far more than an 
equal number of workers, each confined, to all intents and purposes, within the 
narrow limits of his own province and each relying on his own reRources and 
probably duplicating to a large extent the work already accomplished elsll
where. I do not refer herll so much to the practical application of results as 
to the preliminary investigation of pests which is necessary for the devising' 
of successful means o.f control, but it may be added that the application of 
practical means of control of insect pests of crop~ may usually be left to the 
staff of the Agricultural Service and, once such control measures are 
established as a praetical routine measure, will not generally require the 
continuous supervision of an entomological expert, whose services can then 
be transferred to the investigation of the next problem awaiting solution_ 
The numbers provided for are intMded to allow for the taking up of work in 
applied entomology as regards apiculture and lac cultUill, so far as the 
entomologioal aspects of these subjects are concerned, although as the work 
expands, it 'is probable that these subjects may require each a special section. 
Tbis, however, will wo.rk out with the development of the sermce. I have not 
Pl'ovided for sericulture, as I undl;lrstand that proposals on this subject are now 
bllfore Government; this also is primarily of importance from the commercial 
point of view. So far as the Entomological Institute is concerned, however, 
any information or assistan<)e on' the entomological side would of course be 
given as far as possible. 

The present work of the Entomologis~ to the Indian TEla A!lSociation on 
tea pests would fall under the ordinary scheme of work of the entomologiolJl! 
tlXferts employ-ed especially on agric~tll,lal work. -
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19. I have provided, in the above nucleus s'cheme, for three entomological Problems ill 
experts; one each to work respedi vely in the Himalayan, South Indian and forest work. 
Burmese fo~est areas, as the predominant trees (and hence their pests) are con-
stderably different in these three areas. It must, however, be understood that 
this scheme is only a nucleus one to provide for preliminary research on such 
insect pests. 'The :Forest Research Institute at Dehra Dun already possesses an 
insectary and la.boratory accommodation, and these could doubtless he utilised 
as a central out-station of the entomological expert attached to the Himalayan 
Division. The need of an entomologist" for the South Indian Forests has 
certainly made itself felt, and I think that the same may be said of Burma; 
at least three experts are requi~ed, therefore, as a minimum. 

20. The importance of insects as carrier,; of human diseases has forced itself Problems in 
on the attention of all civilised nations during the last two decades, and the neces- medical work, 
sity for the investigation 9f such insects in India requires little emphasis here. 
In this section again it should he realised that the. two experts, provided for 
in the foregoing scheme, arc intended as a nucleus only. I would suggest that. 
one of these two experts should he exclusively a mosquito specialist, whilst 
the other should be primarily a pathologist, able to work on insect-borne diseases 
from a medical view-point, leaving the more systllmatic side to his colleagues 
at the Central Institute. 

The mosquito expert would be attached permanently to the Central Ento
mological Institute, where all systematic work would be done, but would be avail
able for touring to study the life-histories, and occurrence of mosquitoes through
out the Indian Empire and to advise, where required, on problems of mosqUito 
control. The pathologist would keep in close touch with Schools of Tropical 
Medicine in Calcutta, Bombay and Madras. The work of both men would he 
arranged by the Director of the Entomological Institute in consultation with 
the Medical Department. . . 

21. Seven,tenths of the population of the Indian Empire are directly Problems in 
dependent on agriculture for their livelihood, and the whole basis of Indian veterinary wCJ1'k. 

- agriculture rests on the cattle of the country; yet in spite of the fact that so 
many serious diseases of domesticated animals are known to be transmitted by 
insects (including ticks, etc.), there seems hitherto to have been no definite 
policy of entomological work in this direction, and very little lias been done. 
At least one whole-time entomological expert is required for this work alone: 
His work would be arranged by the Director of the Entomological Institute in 
consultation w,ith the Veterinary Department. 

22. The- scheme provides for seven men under this heading, and there would Entomological 
be more than ample work for this number merely in working out the collections experts at .. 
of insects received from t4e staff of the Institut!l working at their several Central . 

d · t'd I d' .. Entomological problems in the field and from correspon ents In and ou SI e n la, III lllves- Institute. 
tigation at headquarters of life-histories, etc., of insects, testing of insecticides 
and general routine work. B.ut the scheme provides for more than this, 
hecause even if the staff is at full strength, there will necessarily be leave 
vacauci~s at times, and also an expert who has. been working in the field for 
a year or ~ore on onll insect will require to return to headquarters to write up 
his results and perhaps to have a change of work, and the field work can then be 
continued (so far as can be done) by sending out one or more of the men from the 
Central Institute. It will alsO- be necessary to provide{a) for purely systematic 
workers as some of the recruits available will inevitably turn out to be excellent 
systematists hut indifferent field wor~ers, and (b) for ~e?, who have reached .a 
time of life when they are not fit for strenuous field work, but when the11' 
previous extensive experience will be more valuable at headquar~er~. . In any 
C.l'tse, it will be cRsential to have a strong staff at headq,uarters, as It IS mtended 
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that the field worke~s should be relieveJ., as far as possible, Qf all systematio 
work, oare of collections, correspondence, etc., so that they may give their 
undivided attention to the problems in hand. 

23. As this officer will have to keep in close touch with the- various activi
ties of his whole staff and to arrange their Ivork in consultation with all other 
departments, to keep in touch with all other entomological work throughout 
the world, and to advise Government on all entomological questions, he must 
necessarily be an entomologist. He should draw the ordinary pay of his grade 
as an expert and be given an additional ailowance of Rs. 500 per month, in 
recognition oE his increased responsibility and the onerous nature of his 
duties. -

Class II. 

24. Generally speaking, each entomological !)xpert working in the field 
will require the service~ of assistants, colleotors, setters, and artists, but the 
amount of assistance ~qnired by each 'expert would depend so large1y on the 
conditions of each case that I have thought it unnecessary to draw up any rigid 
scheme of establishment fo, ea.ch section, as such assistance would be allocated 
as requisite by the Director of the Entomological Institute. It seems better, 
therefore, to show these men in one group of figllres for each grade. 

A88i8ta'lt~8. 

Available for field work • . ' 12 
Upkeep of ento~ological show-cases in museums 1 

At headquarters :-

Records 1 
Library 1 
Insectary 2 
Colleotions 6 

Total 23 

&tt"'8 and ColiectofB. • 

Available for field work under experts 12 
Available for field work to be sent out to procure special material 4 

At headquarters :-

For upkeep of collections 6 
Insectary setter 1 
Printer (for labels) . 1 

Cie,·i.ai Est ablishnlfmt. 

Superintendent of Direct<lr's office 
Head clerk . 
Cashiei 
Clerk. and typists 
Storekeeper • 

Total 24 

. -

. 1 

1 
1 
8 
1 

Total 12 
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A.,.ti,t •. 
Head artist . I 
Artists (available for 

quarters) . 
work under experts in field and at hearl-

Menial E8tabli8kment. 

Peons (for touring officers and at Central I nstitllte) 
Estate chowkidars • 
Malis (fo; estate and insectary ~ompOl;nd)' • 
Sweefers for Central In·stitute 

1I 

Total 12 

24 
4. 
6 
4 

Total 38 

(Note.-Th~ above fig~res do not provide for water supply, electrical current, workshops, 
etc., as such wIll necessanly depend on the actual situation of tbe Institute. It would, for 
example, probably make for economy to maintain a small workshop for making and iepair of 
cabinets, show·cas,es for museums, etc.) 

(b) Buildings. 
25. The Central Entomological Researcli Institute, forming tbe head

quarters of the Indian Entomological Service, must be situated in an accessible 
locality with·:- . 

(1) an equable climate making it (a) habitable for the staff, ancl (b) 
suitable for breeding insects at all seasons of the year, and 

(2) an equable and not excessive humidity in order to ensure the 
proper preservation of insect specimens. In a very dry atmos
phere, insect specimens become so brittle as to break at the least 
toucb, whilst an excess of humidity induces growth of mould 
which completely ruins all delicate specimens. In this connec
tion it must be pointed out that proper pre~ervation of a collec
tion is e~sential, not merely on account of the money value of 

• a collection as such, but because t.be actual individual specimens 
themselves often form an exact record (as in the case of crop
pests or in the case of types of various categories in systematic 
work) which cannot be duplicated if the specimens perish. 

None of the present main entomological Rtations fulfils the above conditions. 
Pnsa, for example, is quite unsuitable climatically, as practically all insect activi
ticscease during the colel weather (November to February) and again during 
the hot, dry weather of April and May, whilst in the wet season (June to 
October) the humidity is excessive. Dehra Dun has a more extended.cold weather 
than at Pusa, and I think that the humidity is too high for propel' preservation 
of collections. Calcutta is more equable but m ncb too humid, so that the Indian 
Museum has found it necessary during tbe monsoon to close up its insect collec- ' 
tion, which is not av~ilable for stully then; the expense of providing a suitable 
large area of land for the Entomological Institute· in Calcutta must also be 
considered. Much the same remarks apply to any coast town. 

Coimbatore would seem to fulfil the necessary conditions better than any 
other place that I know of. 'It is ·sufficiently accessible. The temperature, 
Whilst rather high, is fairly equable, and it is possible to carry on breeding 
work throughout the year, whilst the adjacent hills would provide accessible 
localities for small lnboratories for the study of insects requiring a cooler 
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climate. The humidity is low, but excessive dryness is prevented by the prox
imity of hills and of the sea, and practical experience during the last ten 
years has shown that· it is possible to keep inseot collections in gootl' order there 
with very little risk of mould. Coimbatore has the further unique advantage 
of possesiiing already at once an Agricultural College and a Forest College, so 
tbat the Entomological Service would be able to (1) keep in close touch with 
the requirements of these two services, (2) have available for consultation 
the views of Agricultural and Forest Officers on technical questions; and (3) 
utilise their libraries on these subjects, thus reducing expense in the case of 

.umerous publications only required for very occasional referepce. 
Coimbatore is not ideal altogethe,·, but it approaches the ideal locality fOl' 

a Central Entomological Research Institute more closely than any other locality 
which I know of in the IndianEmpire, and therefore, pending the suggestion 
of any more suitable place, I recommend Coimbatore. 

I As noted, there are already Agricultural and Forest Colleges at Coimbatore, 
, Both are situated in close proximity to one another, about 3 miles west of the 
town .• It would probably be possible to secure an appropriate site for the,Ento· 
mological Institute somewhere near (probably to the north of) these two Colleges. 
An estate of about 150 acres would probably be required to allow of the proper 
disposition of the Institute, accommodation for the staff, insectaries, out
buildings, experimental areas .. etc. By placing the Institut& here, there would 

,also be a saving in provision ofpo&t-office, dispensary and medical staff, electric 
supply, water supply, etc., as a scheme for any of these could be made to serve 
the Entomological Institute as well as the two present Colleges. . 

The Institute itself would require to be a large building, well-lighted, with 
large rooms for collections, records, library, etc. It' seems unnecessary to 
draw out detailed plans at present, but the cost of building may be estimated 
at Rs. 6,00,000. This estimate provides for a suitable building and is not 
intended to include architectural fancy work. 

In addition there would also be required the provision of house accommo
dation for the staff. This may be estimated at Rs. 6,00,000, of which only 
about half would be required to start with, - the other half being utilised as 
necessitated by expansion of staff, for it would probably take ten years to get 
together a body of twenty really suitable men as entomological experts and 
the staff of men in Class II could only be increased pa1-i passu with those in 
Class I. 

In addition to the Institute, it would be necessary to provide insectaries 
and other out-buildings and for the fitting up of the Institute. These items, 
together with the purchase of the necessary land, ip.itiallaying out of roads, 
.planting of trees, etc" may be estimated at Rs. 2,00,000. 

Cost of scheme. 
26 .. The following is a rough estimate of the foregoing scheme :_ 

Non-recurring charges. 

Entomological Institute, (main building) 
Accommodation for staff 
Purchase of land, fitting and out-buildings 

• 

Removal·of present staff, collections and reco;d. from Pusa, 
DehraDun, Calcutta, etc., to Coimbatore 

Rs. 
6,00,000 
6,00,000 
2,00,000 

10,000 
--
H,lO,OOO 
~ .. ---.... 

• 
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Recurring charges (pay). 

Pa:); of Entomological Experts (20 men at Rs. 12,000 eaoh) . 
Allowance (heyond ordinary Expert pay) to Director (Ro. 500 

per mensem) 

Pay of Entomological Assistants :_ 

20 men at Rs. 2,500 'I 
2" " ~,OOO ~each 
1 man" 4,000 j 

Pay of setters and collectors :_ 

20 at Rs. 600 } 
" .J each 
4 ,,900 

Pay of clerical establishment 
Pay of artists • 
Pay of menial establishment 

Total 

R"urring c,;arges (aUowanees and upkeep). 

Rs. 
2,40,000 

6,000 

60,000 

15,600 

11,300 
10,000 
4,000 

3,46,900 

Rs. 
Travelling allowance for Experts 30,000 

Do. do, for staff , 10,000 
Camp charges (hire of temporary laboratories, transport of apparatus 

and specimens, etc.) 
Laboratory apparatus 
Insecticides and exp~rimental apparatns 
Books 
Postage . 
Furniture 
Miscellaneous 
Publications 
Estate charges 

•• 

.1 

5,000 
20,000 
10,000 

5;000 
2,000 
1,000 
5,000 
5,000 
2,000 

Total 95,000 

Total recurring average annual charges 4,41,900 

The cost would therefore be roughly fourteen lakhs non-recurring and four 
'snd a half lakhs recurring when the scheme was in full working order. 

But from the above figures must of course be deducted the value of (1) 
,accommodation to be given up, and (2) pay and expenses of the present 
.entomological staffs. The value of the laboratory and house accommodation of 
the entomolo~ical,staff at Pusa alone, for example, based on original cost of 
liuildings, must be at least three lakhs, and this would be rendered available for 
much-needed expansion of other sectioIlB at Pusa without extra charge to Govern
ment, whilst the Pusa budget would similarly be reduced by over half a lakh ; 
'this reduction is on present rates, whereas the estimate for the proposed Ento
mological Service is for a full service which would take at least ten years to 
work up to. 

Relations of the Entomological Service with other Government de
partments and with the general public in India. 

27. Having considered briefly the constitution of the proposed Entomolo
-gical Service, I will now endeavour to indicate the directions in which such a 
'service would work in with other services and the general public in India. In 
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the first place, however, it should be noted that I am strongly of oplllIOn that 
the Entomological Service should be a separate service, distinct fl'om any now in 
existence. The subject of entomology is . so vast and its boundaries in most 
directions are so clearly defined, that I consider that it 'should be treated as a 
separate entity and not tacked on as it minor appanage of the Agricultural 
Forest or similar department, or the Zoological Surveyor any l'hyto-pathologi. 
cal Institute. 

28. As the Agricultural Department in India bas by far the largest and 
best organised Entomological Section at present, I will deal with the Agricul. 
tural Department' first. 

't'he Agricultural Department (exclusive of the Veterinary Department, to· 
be considered later) is of course' chiefly interested in (1) crop-pests, and (2) 
useful insects (silk worms, bees, lac). The word" crop-pest" indicates, roughly 
speaking, an insect which does appreciable damage to any. cultivated plant; 
from a strictly entomological view-point, however, any exact definition becomes 
impossible, whilst the study of any crop-pest must include astndy of its enemies. 
and its relatives, and may thus cover a very wide field. TheA.gricultura1 
officer (farmer), however, is concerned little with the entomological side, but 
mainly with control ; ~'bat he wants is a knowledge of the he~t nwans of pre
venting and checking damage to his .crop, and it will be the business of the 
Entomological Service to give the required help in this direction. 

Particular problems concerning specific crop-pests will be taken up by the
Entomological SerVice in consultation with the Agricultural Departments, and 
one or· more Entomological Experts (with any necessary staff of assistants" 
setters, artists) placed on special duty to work on each. The preliminary step. 
in such investigations will be purely entomological. and will cQmprise a thorough' 
study of the insect concerned in all aspects, and usually in m')r!) than Olle area 
of its occurrence. In the case of crop-pests this w",ik can usually be done at 
one of the numerous stations belongiug to the Agricultural Department, and' 
temporary accommodation for the entomologi<lal staff can doubtless be arranged 
for in most cases by the Agricultural Department. . A thorongh working 
knowledge oUhe insect having been attained, the Entomological Expert will then 
be in a position to collaborate with the local Agricultural officer in control 
measures, at first on an experimental, and later on a field scale, and, a satisfac
tory control method once having been worked out, this can then be carried on 
in fnture by the Agricultural Department as a routine measure in connection 
with that crop, in the case of most methods of control by cultun.l or mechani
cal methods. This is, of course, wllat is done already by the entomological 
staff of the Agricultural Department, hut the Expert of the Entomological 
Ser.vice will be in a better ]?osition to deal with each problem bec,anse he - will 
have the whole help of the Entomological Institute bebind him, instead 8£ 
being compelled tu waste time in doing every detail for himself, as under the 
present conditions; if, for example, in working at the crop-pest under in~e8ti
gation, he finds that it is controlled by an efficient parasite, he will be able to 
send specimens of that parasite to the Entomological Institute whe1'" it will be 
examined by the section dealing with that group, and the ~xpert in the field 
can then be informed promptly what the parasite. is and from what other pests 
or areas it is known and any other details available in the centralised records. 
of the Institute. This is a vcry great advantage over the present system, where 
every entomological worker ,bas to gather his information for himself as best 
he can, with the result that years of work may be wasted in control <;>f a pest,. 
and each separate wf'rker (whether in different provincial Agrit'ultural 
Departments or in other spheres of work) has often a few scrappy facts which 
are meless in themselve~, but whicl], if co-ordinated into one whole at a 
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Central Institule, would often throw a flood of light on to obscure problems. 
In the case of effective parasites also, the Central Institute could be of great 
use to the Field ElCpert, either by rearing them in quantity at thc Central 
Institute and send in!\, them out as required to control crop-pests, or ~y sending 
out extra help to breed them on the spot. This has already been done to some 
-6lCtent from Pusa, in the case of parasites of the cotton boll worm in the 
Punjab, but it will only become a practicable proposition on a large scale if 

• ther~ is a sufficiently large entomological staff to carry out Buch work. 
The Entomolog.ical Service would therefore help the Agricultural Service 

by a thorough investigation of crop-pests and by recommendation" for dealing 
with such on a field scale, leaving to the Agricultural Service the carrying out 
-of such control measures as a regular routine, once their efficiency bad been 
thol'Ougllly demonstrated. To use an Entomological ElCpert for routine work 
·of this sort seems to me a waste, as his services will be much better employed 
in investigation of another problem requiring them . 

. In some cases the Agricultural Departments may require the permanent 
services of entomOlogical workers to carry out routine measures, in the case of 
'sporadic Qutbreaks of pests, for demonstration of approved means of control, or 
for oth«:r similar purposes. One very useful function would be the prompt 
reporting to the Entomological Institute of all outbrea,ks of crop-pests. In 
such cases the services of a Lighly trained expert would not be req oired, and 
the present grade of Entomological Assistants in the Agricultural Departments 

. should be competent to do such work. They will, in fact, require to be retained 
and their numbers expanded as the Agricultural Departments develope, and I 
should be inclined to recommond ·that one Entomological Assistant should be 
placed under each Deputy Director of Agriculture for the work noted above. 
These Entomological Assistants* should belong to the Agricultural Depart
ments, as at present, and work under the orders of, and correspond with, the 
Entomological Institute through the Deputy Directors of Agriculture. At the 
same time, they will be aple to obtain help and advice as required from the 
Entomological Research Institute and will have the whole advantages of 
centralised .collections, records ana publications on entomology. It would 
probably be practicable, and undoubtedly it would be ad~an iageous, to send 
these Agricultural Entomological Assistauts to the Entomolo.gicll1 Institute 
occasionally, for a shortconrse in agricnltural entomology, to ruh up their 
knowledge. 

The Agricultural Departments have also at each of their Agricultural 
-Colleges an Entomological Assistant who gives a course in Agricultmal 
Entomology to the College students. These men should similarly be retained 
in their present positions in the cadre of the Agricultural Sel:vice. At the ~ame 
time they would have the advantage of the help and adVICe, when reqUlred, 
(through the Agricultural Department officers) and publications of the Ento
mological Institute. The course of training in agricultural entDmology at the 
Agricultural Colleges is necessarily elementary, and the present grade of 
Entomological Assistants should be quite competent to give it. To. employ 
an Entomolo.gical Expert on elementary work of this nature is a waste .Df h~s 
time, which could be better employed at research work. At the same time, If 
there was any desire to this effect on t~e pal·t <if the ~gricultural Coll~ges 
concerned, it would be practicable to arrange to send an eutomologlCal 
lecturer from the Entomological Institute to. give a short course of lect~-es 
annually at each cillege and, if necessary, to inspect the entomDloglCal 

* NOTE.--.For the sake of oonvenience I 'have }'abined the present title of EntomologIcal Assist.ant, but 
these men cOllld equal1y well be inoluded in the ordinary cadre of the agri~llltural (ranch of the AgrumltuIIu 
Servwe (under the name of Inspr.etors or any suitable title). . 

• 
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courses at the colleges and keep them up to the mark. Tb ere : are now~ 
Agricultural Colleges at Coimbatore, Poona, Nagpur, Sabour, Cawnpare and 
Lyallpur, besides Pusa, and there will presumably be Agricultural Colleges in 
the future a1 Dacca, Mandalay and Peshawar, so that a course of lectures at. 
each of these places would make a year's work for one man. This work could 
be done by a senior Entomological Assistant, and it need hardly be added that 
such a type of lecture-course would ensure efficiency (by using the servioes of 
a specially picked man equipped with the latest facts) and economy in the 
preparation of specimens, models, diagrams, lantern slides, etc. Such a course 
of lectures would be supplementary to the ordinary College course. , 

The changes in the present entomological staff of the Agricultural Depart
ments consequent on the foundation of an Entomological Service would be aB· 

under :-

Pusu. 

The Entomological and Pathological Sections would be transferred ell bloc 
to the Entomological Research· Institute, only one entomological lecturer 
being retained at Pusa to give a course in agricultural entomology to the' 
Agricultural students. 

Madl·as. 

The whole of the Entomological Section (with the exception of one 
Assistant as entomological lecturer at the Agricultural Colleges) to be trans
ferred to the Entomological Research Institute. 

One Agricultural Entomological Assis.tant to be provided to work under' 
each Deputy Director of ·AgriQulture. 

Bomba;y, Gentl'al PrQvinces, Bihar, Bengal, .Assam, Burma, United Provinces' 
and N orth- West Frontier Province. 

No change except that one Entomological Assistant to be provided to 
work under each Deputy Director of Agriculture. 

Pun}ab. 

The recently sinctioned post of Entomologist to be absorbed in the staff' 
~ 

of the Entomological Institute. No other change except that one Entomologi-
cal Assistant to be provided to work under each Deputy Director of' 
Agriculture. 

At present, therefore, there woulji be comparatively little change in most 
of the provinces but, allowing for future expansion of the Agricultural Depart
ments in the provinces into suitable circles, each under an Agricultural officer' 
and each provided with an Entomological Assistant, the numbers required' 
would be approximately as under* :-

Province. 

Baluchistan 

N orth-West Frontier Pro~ince 

Punjab 

United Provinces 

For fieldwork 
in Agricultural 

circles. 

1 

1\ 

5 

For teaching at 
AgrioulturaJ 

College •. 

1 

1 

1 

• NOTE.-I· have made no prov'.iion for Melopotflmio. as it is at pl'esent uuoertain how muoh will be 
included in the IudiaD Empi1'e. 
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Province: 
For 6eldwork For tOllching a.t 

in Agricultural Agrioultlll'al 
circles. College •• 

• 
Bihar . 5 1 

Bengal . 6 1 

Assam 4 ... 
Burma . 6 I 

Madras (including Coorg) 7 I 

Bombay 
. 

, . 6 I 

Central Provinces and .Berar 5 1 

Pusa . ... 1 
---------

TO"'AL 52 10 

The cost of the foregoing alterations would show a saving to the Agri
cultural Department on the present' figures, but would increase gradually as the 
country becomes subdivided into circles until the full numbers were attained . 
On a basis of full numbers, the cost for each Agricultural En0mological 
Assista~t would be roughlJ ;-

R., Rs. 

Pay 2,500 J 
Travelling allowance 1,500 5,000 
Apparatus, insecticides, and general office charges 1,000 

In some provinces the rates of pay are lower than in other., but probably 
a figure of Re. 5,000 per annum represents a fair average for India as, a whole. 
In the case of the College lecturers there wouIa be a saving on travelling 
allowance and insecticides, but, on the other hand, these posts would be 
generally held by the more senior and experienced and intelligent men whose 
pay would run higher, so that in their case also the annual budget estimate of 
Rs. 5,000 may be taken as a fair average. 
, On these figures the cost would approximately be ;-

Baluchistan • ... 
North-West Frontier Province. Four new men at Rs. 5,000 

=20,000, less approximately Rs: 1,000 now spent • 
Punjab. Six men at Bs. 5,000 = Rs. 30,000, less approxi. 

mately Rs. 25,000 for Government Entomologist (already 
sanctioned), staff, and office expenses 

United Provinces. Six men at Rs. 5,000 =Rs. 30,000, less 
approximately Rs. 2,000 now spent 

Bihar. Six men at Rs .. 5,000= Bs. 30,000, less approxi
mately Bs. 7,000 nOW spent 

Bengal. Six men at Rs. 5,000=Bs. 30,000, less approxi. 
mately Rs. 1,000 noW spent 

Assam. Four men at Rs. 5,000=Rs. 20,000, less approxi

mately Rs. 2,000 noW spent 
Burma. Seven men at Rs. 5,OOO=Rs. 35,000, less approxi

mately Rs. 5,000 now spent 
Madras. Eight men at Rs. 5,000 =;Rs. 40,000, less approxi-

mately Rs. 20,000 now spent . . • • .. 
Bombay. Seven men at Rs. 5,OOO=Rs. 35,000,lessapproxl

matel;v Rs. 6,000now Bpent 

Rs. 
5,000 

19,000 

5,000 

28,000 

23,000 

29,000 

18,000 ' 

30,000 

20,000 

~9,00O 

5a 
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Central Provinces and Berar. Bix men at Rs. 5,000,= 
R •. 30,000, less approximately Rs. 4,1100 now spent 

• 
Pos., (As post-gl'ltduate teaching will be given here the 

man selected will require higher pay.) One Lecturer + 
Ro, 8,000, less present cost of two Entomological Bec-
tions-Rs.76,(){)0 .' 

Rs. 

26,000 

+ 2,32,000 

-67,000 

+ 1,65,000 

·But it should be remembered that, in the absence of a centralised Entomological 
Service, the entomological staff of the Agricultural Department in nearly all 
the provinces would normally expand to include at least one Entomologist and 
a staff, besides expenses for laboratories, house-accommodation, library, etc., so 
that the totals for all major provinces (except Madras and Punjab) 'require a 
relative reduction of roughly Rs. 20,000 each. 

29_ The relations of the Entomological Service with the :I<'orest Depart
ment would roughly follow those of the Entomological Service with the Agricul-
tural Department. ' 

There would be firstly the Entomological. Experts, with their assistants 
and colle!ltors; employed on investigation of forest pests, This work would 
necessarily be done in close touch with the'local Forest officers, who would' 
carry out eontrol methods for each pest after these had been worked out. The 
Experts' work would be primarily research on the in'sects'concerned, their life
histories and occurrence, followed by experimerital work on control in close 
collaboration with the Forest officers, at first on a small scale and later (if 
successful on a small scale) on a larger scale, measures found successful on a 
large scale being thereafter carried out by the Forest officers aS,routine methods 
in checking particular pests. It should be noted that such measures would 
usually become purely silvicultural operations. 

'1'he Forest Department would probably also require on its own staff the 
services of a· small number of subordinates (1) to collect information rega;ding 
the OCCUl'rence of insect pests, and (2) to apply approved control measures under 
the Forest officers. I have no exact information regarding the number of 
forest areas in which stICh men could be usefully employed, but, if there were 
twenty such men in the department, this would allow roughly for one such 
man under each Forest Conservator. Their duties would be to tour in such 
areas as were indicated by the Conservator under whose orders they were acting, 
and to enquire into and collect sp~cimens of all insects found damaging forest 
trees, such specimens and information being forwarded through the l!'orest 
Department to the Entomological Institute, which wonld then possess an exact 
record of the occurrence of forest pests in each area. These records would, in 
the course of time, prove an invaluable asset in allocating the investigations 
to be undertaken by the Entomological Experts, both on the part of the Forest 
Department and of the Entomological Service. The amount of pay, expenses 
and travelling allowance for each of these men would undoubtedly vary 
considerably in different districts, but probably a snm of Rs. 6,000 for each 
annually would cover all expenses on a general average for the Indian Empire. 

,The Forest Department would also require to provide f01" instruction in 
forest entomology at their Research Institutes at Dehra Dun, Coimbatore, and 
hereafter in :Burma. Very advanced in~truction is not required, but the 
instructor should be attached to the Forest Research Institute permanently in 
order that he may be able to accompany the Forest students o.n instructional 
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t?urs. Such ~ post of instructor could 'probably be;: filled in course of 
tIme by selectIOn from the Forest Entomological Assistants described above, 
and would form a higher appointment fOl' the besil of such men, being graded 
roughly on a scale of pay of about Rs. 250·600. It should be practicable to get 
together the Forest Entomological Assistant.s and Forest Entomological 
Instructors at regular intervals (annually or biennially), either at the Ento
mological Institute or at the Forest Research Institutes, to discuss theh 
work and to go over it with the Entomological Experts employed on forest 
work, so as to get the fullest benefit out of the work of these men. 

The following is the estimated cost of the scheme ;-

Rs. 
Twenty Forest Entomological Assistants * at Rs. 5,000 each . 1,00,000 
Three Entomological Instructors (oIje each for Dehra Dun, 

Coimbatore and Burma) on pay of Rs. 5,000 with travelling 
and other expenses of Rs. 3,000. 3 (Rs. 5,000 + 3,000) 24,000 ----

Total 1,24,000 

Deduct cost of three Forest Zoologists (one each for D:hra Dun, 
Coimbatore and Bnrma) with pay, allowances, and staff 
transferred to Entomological Service. Say Rs. 25,000 each . -75,000 

• Total . +49,000 

The total extra cost to the l!'orest Department would, therefore, come to 
roughly half a lakh annually, !Vhich is a comparatively small sum to pay 
for a comprehensive system' of investigation of forest pests throughout the 
Indian Emphe, whilst half ot this sum represents cost of instruction of Forest 
student&. 

30. This subject has already been dealt with ,to some extent under Relations with 
"Problems in Medical Work." I think that the whole work, from the the Medical 
entomological side, could be carried out by the staff of the EntQmological Department. 
Institute, and that it would not be necessary for the Medical Department to 
maintain any special entomological staff of its own. 

Estimated cost of the scheme would be ;-

Re. 
Medical Entomologist, staff and allowances, at present paid 

from Medical Research Fund-to be transferred to the 
Entomological Institute . 10,000 

(approximately). 

31. It 3.s·proposed to employ one Entomological Expert, with necessary Relations with 
staff, exclusively on investigations of insects carrying disease to domesticated Veterinary 
animals in the Indian Empire. His work would be arranged by the Director Department. 
of the Entomological Institute in consultation with the Imperial Bacteriologist 
and_ the principal Veterinary officers in each province. The Expert would 
tour as required and work at his prohlems in close collaboration with the local 
Veterinary officers. rhe Veterinary Department would .also ha~e the .benefit ?f 
the use of the Entomological Institute for identification of Illsects found III 

association with domestic animals. 
The scheme 'Would imply no increased or decreased cost so far as the 

Veterinary Department is concerned. 
Zoological Relations witb 
Zoologionl the Indian 

MU9UDl. 

32. In the term "Indian Museum" I propose to include the 
Survey hecause, although nominally· separate, the work of the 
Survey is centred in the Indian Museum at Calcutta. 

-----------------
:I The title i& immaterial. 'l'hey could be called Entomological Ranger,;; or any other title. 
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The present staff of the Indian Museum, so far as entomology is concerned, 
comprises one Assistant Superintendent and a small number of assistants and 
setters (about two assista"'nts and three setters). The collections, as in most 
large museums, comprise (a) a small collection, open to the public, of represen
tative examples of insects, and (li) a larger coIle~tion, or series of collections, 
not open to the public but only intended for special entomological. students. 
The collections contain some good material, but are comparatively small, nor 
does there ~eem to be much room in the Museum building for sufficient 
expansion to provide for a really representative collection of Indian insects. 
If any serious attempt is to be made in the future to provide for a large 
collection of Indian iusects,the Museum (including Zoological Survey) would 
have to provide at least a dozen specialist workers to work on ,nothing but the 
systematic side of entomology, and even a dozen men could not attempt to tackle 
the whole insect fauna of India, whllst, if they did, their work would (1) 
necessarily overlap that done by other entomological workers (under present 
conditions) in the Agricultural, Forest, and other Government departments, (2) 
be comparatively worthless to the Indjan Empire, if nomenclature as such were to 
be the final aim of thle Museum workers. The climate of Calcutta, also, is 
absolutely unfitted for the proper preservation of dried insect specimens, owing· 
to the excessive damp during the rains. 

I do not think that the Zoological Survey will ever. be in a position to 
correlate the varied entomological work even now ·being done in India, largely 
because the area of entomology is too vast, for inclusIon in the Survey, without 
an unduly large expansion of its staff. It must be remembered that about 
80 per cent. of the whole Indian fauna is composed of insects. 

I recommend that the whole of the Entomological.Section of the Indian 
Museum (including stall' and study ·collections and library, so far as these are 
the property of Governmeut,) be transferred to the Entomological Institute, 
leaving the Indian Museum a small collection of insects for exhibition to the 
public, this small collection (and other similar collections in other museums) 
to be maintained in future by the Entomological Service, which would depute 
a special .Assistant to go around the val'ious museums to see to the l'enewal , 
display and upkeep of such public collections. By this means the Zoological 
Survey would be able to specialise more completely on marine biology, -in 
which direction the officers of the Museum h!Ive been doing good wOl"k 
(specially in connection with the R. I. M. S. I, Investigator" and fresh
water faunl!) for somo. time past. The Museum would also remain a centre 
for work on mammals, birds, reptiles, and other animal~, except insects. 

The cost of the scheme to the Museum would be ;-
. Ro. 

Cost of present Assistant Superintendent for entomology, stall' and-expenses, 
to b. transferred to Entomological Institute . -12,000. 

(approximately) . 

33. There are various other Government museums iri India (at Madras, 
Nagpur, Lahore, Darjeeling, etc.), and many of these maintain a small exhibi
tion collectfon of Indian or local insects., There are no regular entomolo
gical staffs at any of these museums (except the Indian Museum at Calcutta), 
and the exhibited series of inse.cts are lIS a rule very poor. With the aid of 
the Entomological Institute, which would be yearly receiving large collec
tions of insects from all parts of the Indian Empire, it would be quite practieo> 
able to put. aside a proportion of identified and surplus duplicates of insect 
specimens for these museums, due regard being paid to local requirements, 
and to send around a specially selected Assistant to visit such museums 
periodically and arrange such duplicates for display, replace faded and damaged' 
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specimens, and generally look after this section of each museum. By this 
means the museum staffs would be relieved of a piece of technical work with 
whose details they are not usually conversant, and the general public visiting 
the museums would gain by seeing the best available collection of insects. 
There would be no idea of setting up complete- collections of insects in these 
museums, but only. of exhibiting representative series; which is all that· is 
required generally. 

The cost of the scheme to the museums would be nil, and the gain in 
general efficiency would be considerable. 

34. The museums and Medical Services come under the general heading of Relations with 
" Education ", but I refer here more p~rticularly to the relations of the Ento- Edu~ational 
mological Service with the Educational Department as such. Semce. 

The Entomological Research Institute would be intended purely as a 
Research Institute, and it is not intended that the energies of the staff should. 
include regular traiuing in entomology, although of course all real students 
would. be welcomed and given every facility for work. There would thus be 
no direct relations or competition between the two services; but the experience 
and knowledge of the Eutomological Service would be fre,ely available to the 
Educational Service for such items as the preparation of nature-study manuals 
or any similar items which might deal with life-histories or bionomics of 
insects. 

35. The Entomological Experts at the Entomological Research Institute Relations With 
could doubtless assist the Geological Survey by technical advice regarding Geological 
fossil insects, which may at times throw some light on palreontological prob- Survey. 
lems. Similarly, it is pro bable that in some cases the distribution of certain 
insects may depend on the geological nature of certain areas, and the Geolog-
ical Survey could advise on this point; in this connection it may be noted 
that, as·the Entomological Institute is intended to gather a general collection 
of insects from all parts of the Indian Empire, it will be in a far better posi,ion 
to study such problems as distribution, than any of the present scattered workers, 
each with an incomplete collection. 

36. The notification yet to be issueq under A.ct II of 1914 for regulating the Relations With 
importation into India of insect pests must be considered in this connection .Cnstoms. 
·As experience is accumulated, it is inevitable that more stringent restrictions 
will be found necessary to regulate the importation of insect pests and to control 
by legislative means those which are already in the Empire, and it is obvious 
that a strong Oentral Entomological Institute will be in the best position to 
advise on any points which may arise and to carry out in a uniform manner 
any restrictions which it may be found necessary to impose. If there is one 
centralised Entomological Institute, the Customs Department will know exactly 
where to apply for any information r.equired and, .if it s~ould be ~ec:ssary 
(for example) to provide an entomologICal staff for IllspectlOn or fumlg~tlOn of 
imports or to carry out the requirements of ~ny Intern~l Pests A~t, sucn st~ffs 
should be under tb.e control of, or at least In touch With, the EntomologICal 

Institute. 
37. As already pointed out, the entomological worker in India is concerned Relations with 

not only with prohlems of his own area, but with similar or cognate prob- o~her eni?rnolo-
. . ' . t t f C 1 J M 1 glcal stations lems.of areas outSide of his own. The JUsec pes s 0 ey on, ava, a aya. and workers 

Formosa, Queensland, and to a less extent of oth.er pa:ts of ~h: world, are outside IlIdia. 
not only of interest but of importance to the worker III !ndl~, and I~' IS absolutely 
ne'cessary to keep in close touch with. work that IS gOlllg on III these other 
localities whilst of course our work in India is of equa.! interest to them. The 
advantag'es of a centralised Entomological Institute·are p~rhaps nowhere more 
apparent than in dealing with this aspect. of the subJect. If, for example, 
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there are numerous scattered workers in India in the Agricultural, Fore st 
~[edical and other departments, it is equally impossible for each of them .t 0 

(eep in proper touch with extra-Indian work and for extra-Indian workers to 
ceep in touch with the work of each one of them, There are also grave 
lifficulties, such as th..Qse concerned with the languages (French, German, Latin, 
Dutch, Italian, Spanish, etc,), in which such extra-Indian publications are 
issued; no one entomological worker can be expected to b~ conversant with 
all even of the six languages named above (although he should knpwat least 
two), even if he should be able to get hold of all the various publications; but 
it would be a comparatively easy task to receive in one Entomological Institute 
all these scattered publications and to have them abstracted and, if necess~ry, 
translated for the use of the Institute, Similarly, it would be of the utmost 
advantage to all extra-Indian workers to have all publications on Indian in
sects issued and available from one centre, so that they could at once ascertain 
what work had been published on any particular insect, instead of having to 
consult numerous journals and publications of several departments, as at 
present, . 

38. As pointed out in the preceding paragraph, the present system of pub.: 
lication of informati6n on Indian insects is so diffused that it is becoming in
creasingly difficult to keep track of the literature. When the Entomological 
worker has to keep track of the information on Indian insects published in 
India in the Bombay Natm'al History Society's Journal, the Indian Joul'nal qf 
Medical Research, the Agl'ic'Jltul'a1 Joul'nal qf India, the Memoil's and 
Bulletins of the Agricultural and Forest Departments, the IndiMi Forester, the 
Memoi,.s and Recorda of the Indian Museum, besides innumerable provincial 
journals, leaflets and other publications on agriculture, etc" the 'work becomes 
more involved as the sets of tliese publications expand; but, when he enters on 
extra-Indian literature, he lias to contend with.an absolutely unwieldy mass of 
publications, pa.t aud present, many of which have to be gone over in detail to 
see ~hether they contain any information of interest or importance, as the 
mere titles of papers are frequently very misleading. 

}'or the sake, therefore, of all interested in entomological publicatigns, both 
in and outside of India, I recommeJ;!d that all the present purely entomological 
publications issued by Government should he discontinued, and amalgamated into 
one set of publications to be issued by the Entomological Research Institute, 

The pUblications of the Entomological Research Institute would include 
(1) reports and results, scientific and applied, of the work of the staff of the 
Institute; (2) such other papers on Indian entomology as were deemed of suffi
cient value to merit publication; and (3) abstracts of all current literature on 
Indian insects or related problems, 

In the case of other Government publications, such as the Agl'icultural 
Journal if India, they would not necessarily be deprived of all entomological 
contributions, although the tendenoy will be for such publications to become 
more specialised, but, if entomological papers were published in such, they 
would be abstracted by the Entomological Institute, and so brought to the 
uotice of the entomological public. 

39. In a short historical resume of the rise and progress-of entomology 
in India, I have indicated briefly the growth of this study until the pre~ent 
~ime, whe? it .deals with roughly 35,000 different. described forms ,pf 
msects, thiS bemg, perhaps, roughly half of those actually existent within the 
Indian Empire. Subsequently I have reviewed the progress made in en to' 
~ology by the Indian Museum, the Agricultural Department, the Veterinary 
Department, in medical entomology, in forest entomology, and in other 
entomological. work in and outside of India, and have endeavoured to show 
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that the scattered efforts made in these vadous directions show a lack' of the 
coherenoe necessary to the best efficiency, which can, in my opinion, be best 
secured by II centralised scheme of entomological research. I have also briefly 
reviewed the progress of applied entomological work in the United States, 
Canada, South Africa, and Australia, in which. cases also the results actually 
attained seem to support the idea of the advantages to be derived from a centra
lised schflme in India. Finally, I have sketched out such a centralised scheme 
in some detaiJ. 

. 
SUPPLEMENTARY QUESTIONS AND ANSWERS.* 

Q. l' (a) Is it not the case that for agricultural entomology, the life
history of an insect must be examined and remedial measures devised, in close 
and constant touch with agricultural, botanical and economic conditions, in 
order to avoid work on impracticable lines? 

A. This is obviously the case with this qualification, that a close study of 
the bionomics of the insect in question must precede and form the foundation 
of any applied remedial measures. There is much less danger, as is shown by 
practical experience in the past, of any want of close touch with agricultural, 
botanical, or ecomonic conditions than there is of work on wrong lines owing 
to want of detailed work on the bionomics of the insect or insects ·concerned. 
As examples of this I would add1,lce the following instances which are only a 
few out of many :- . 

(1) Termites destroying wheat at Hoshangabad; see pages 196-197 0 

" Report of the Second Entomological Meeting." 
(2) Cane-borers; see pages 142-143, lOG cit. ' 
(3) F~rther recent work has shown that the rice-stem borer (Chilo sp.) 

is distinct from borer (Chilo simplex) in juar, etc., with which 
it has hitherto been confused. 

(4) Microbracon (Rhogas) spp. parasitic on cQtton bollworm (Earias app.) 
see page 107, loe cit. 

In all these cases, and in numerous others, detailed work on purely 
entomological lines is necessary as a pre-requisite of any applied work. In such 
cases as control of pests by the use of ·natural parasites, work on purely ento
mological lines will be required, not only hecause such work requires special 
technique in breeding, etc., such parasites, but to ensure that only efficient 
parasites are utilised and that tbey are used under the best conditions, free 
fromhyperparasites, etc. Work of tbis sort requires the very best type of 
entomological worker devoting his whole time and attention to one particular 
problem, and it is only after this preliminary. and purely entomological 
investigation has been carried out that we shall really be in a position to begin 
to consider remedial measures in relation to the agricultural, botanical or 
economic aspects of each case. In the meantime, we can of course recommend 
rough and ready remedies in many cases (e.g., bagging of grasshoppers, hand 
picking of oaterpillars, spraying, etc.), but such remedies are merely temporary 
palliatives to minimise damage actually being done, whereas what is required 
is the prevention of damage. As regards collaboration with agricultural, 
botanical or other experts by members of the Entomological Service, this is > 

fully prbvided for in my scheme (see remarks under" Relations with other 
Government Departments "), and I do not think that anything more requires 
to be said under this heading. . 

Q. 1 (b) Is not this likely to be the case with other lines of work? 
---

• '1'h9se RD8wers were given in reply to qnestions of the Coml'nissioD based on tlt~ foregoing' llropola1!1 o 
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A: I understand this question 'to refer to the devising of remedial measures 
for other than agricultural pests and the reply to the preceding question will 
apply' equally, mutatis mutandis, to this one., . 

Q. 2. In view of the necessity so shown of keeping in touch with prOVIn
cial departments and of the strong representations for autono~ou8 department 
that provincial Governments will set up, will it not he sufficient :- . 

(1) to have an Entomoiogical Service, in order to facilitate rec.rUltment 
and promotion, 

(2) to second a large proportion of its -members to provincial or other 
departments for definite periods or problems, ' 

(3) to maintain touch among workers by submitting their reports to the 
central authorit,y of the Entomological Department, by periodical 
meetings, by the publication of records, and hy tours of inspection 
by the head of the Entomological Department who would advise 
Local Governments and departments? ' 

Would not these measures obviate the danger of overlapping or unnecessary 
duplication of work in the case of a pest common to more than one province? 
Might men SO seconded be given special allowances for different classes of work 
as to which the head of the Entomological Department would be consulted? 

A. The benefits to be derived from a centralised se-heme, as already outlined 
in my note, appear to me to outweigh any representations that may be set up 
by provincial Governments for autonomolls departments. In my opinion, the 
question of expansion of entomological work, in all its a~pects, iff the -provinces 
cannot be considered apart from the far larger question of the development 
of entomological work in the Indian Empire as a whole. We have now had 
sufficient experience during the last twelve years:-

(a) to indicate the lines on which expansion of entomologioal work in 
India is necessary and desirable, . 

(b) to foresee the effects in the future of development on the present 
de centralised lines, and 

(0) to reorganise the work before such decentralised development has 
gone too far. 

I am qnite aware that any scheme for centralisation of work will be likely 
to be looked at askance from a purely political point of view, but India is a 
large country and also a relatively poor ~ountry, and furthermore a country in 
which the ravages of insects, as pests of crops and forests and as carriers of 
di&eases to man and animals are of vast monetary value. Yet, as Indian 
revenues cannot provide for more tban a limited amount of control of such 
injurious insects, it is the more necessary to see that the very best and most 
efficient use is made of the amount of money available, and this necessity should 
take precedence of any amour p1'opre desire of provinciai Governments to' have 
their own autonomous departments. I am, as a matter of fact, doubtful whether 
there will be the amount of opposition implied in the Commission's question 
on the part of Local Governments to a centralised scheme of entomological work, 
at least as far as the Agricultural Departments are concerned. I have discussed 
my scheme informally with several Directors of Agriculture and other officers 
of the Agricultural Departments, and their opinion hitherto has been that such 

• a scheme will meet the requirements of the provincial departments. Some 
Weight might, perhaps, be attached in tIits connection to the feeling of agricul. 
tural officers (i. e., agriculturists as opposed to specialists in other branches) 
that they thElmselves have not the special knowledge requisite for the control 
of such specialists' work (particularly in the future as this becomes more and 
more detailed and specialised), and they are therefore likely rather to welcome 
than to oppose the transfer of the control of such specialists' work, provided 
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that their D.wn ~epartments do not s~ff~r. Furthermors, in the case of practically 
all our Indian Illseet pests, the prehmlllary entomological investigation will he 
applioable: ~ot to ~ne province also, but to all areas in which such pests oecUl', 
although It IS possible III some cases that control methods will vary in accordance 
with varying agricultural practices, although any variation in these last does 
not necessarily coincide with provincial boundaries. So far, the)}, as Concerns 
the research side of the work, which will be the main object of the EntomoloO'
ic~l .Service, thi~will not be provincial i~ its aspects. I am very strongly ~f 
opInIon that effiCIency and economy can only be combined, so far as entomo!ogy 
in India is concerned, by a centralised scheme of research and work, at least 
somewhat on the lines I have endeavoured to describe in my note. It is, I 
think, our duty now to initiate a comprehensive policy, considered from tbe 
point of view of the Indian Em}lire as a whole and not from any provincial 
outlook, and which will be capable of expansion without overlapping of different 
branches of work or scrapping of previous work, and which will be of immediate 
benefit to the peoples of India in the present generation and of incalculable 
benefit to iheir successors. 

As regards the seconding of a large proportion of the members of the 
Entomological Service to provincial 01' othel' departments for definite periods 
or problems, this is dealt with in the sections of my note under "Problems in 
agricultural work" and following paragraphs, read in conjunction with ".Rela
tions with other Government departments". I see no necessity for seconding 
the members of the Entomological Service to other departments, as such a 
procedure would cut at the very root of the whole idea of the Entomological 
Service as such, vi~., that the investigators working on particular problems 
should be unfettered by any local restrictions or other demands on their time. 
As already pointed out, the distribution of any pest will very rarely coincide 
with provincial boundaries, and its investigator must be free to work on it 
throughout its whole area of occurrence, Nor should his time be taken up with 
unnecessary correspondence, teaching, or the investigation of Local problems 
outside his specific objects of study; if seconded to a Local Government or other 
department, there would be sure to arise cases where dual sets of instructions 
to the investigator would lead to loss of efficien!lY in work. I am, therefore, 
agaiJV!t any idea of seconding. The investigators should be treated as touring 
officers from the Central Institute, although the tour in some cases might· be a 
prolonged one. They wtmld in fact be detailed for definite problems, but not 
for definite periods. If the entomological experts were to be Rec9nded for 
definite (and presumably pr~longed) periods, the Local Governments or depart
ments would haveio provide proper accommodation, laboratories, libraries, etc., 
which expenses are avoided by my scheme. 

Prop~sals for maintaining touch between the Entomological Service and 
other workers under the provincial Governments or in oth6r departments by 
periodi~al meetings, by publication of records aJld by t~uring h~ve already 
be~n included in my note. The members of the EntomologlCaol SerVICe out on 
tour would keep in. close touch :with the Entomological Institute by frequent 
correspondence (including reports) a:nd by visits to headquar~ers as necessary; 
at the present stage it is unnecessary to el~borate rules for thls. . 

As regards the prevention of overlappmg of work by mefe adVICe to Local 
Governments and departments, past experience has clearly shown that such a 
syHttlm ts a failure in many cases because,. if the ~echnical experts ar; on~y 
empowered to advise without any contro:, III practICe they cannot ad.vlse. m 
cases where little or no interest is taken III the work or where the worl; IS beIng 
done on wrong lines by local officers. In such cases, advice is only given when 
it is asked for and, if given uDttFked, is not followed, with the result that it is 

60 
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not volunteered subse'luently, If there is no control, there is no responsibility, 
and, without a sense of responsibility, there ensues a decided lack of interest, 
which results in a loss of efficiency in the work. 
~ As regards the giving of special allowances to men emploted .. on different 

classes of worl!:, I think it is premature to lay down any rwos regarding sueh 
cases. As noted in my scheme, "the pay would depend largely on the special 
qualifications of each man", and his qualifications and capacity would 
necessarily determine his line of work. If the men employed away frolll the 
Entomological Institute were regarded as on tour, they would presumably 
receive travelling allowances under the ordinary regulations to compensate for 
the extra expenses to which they would be put, and in some cases it might be 
necessary to give special extra allowances in special cases. For example, if the 
Pathological Expert were to give a course in medical entomology at one of the 
Tropical Medicine Institutes in Calcutta, Bombay or Madras, he might be given 
a special allowance w hil st doing so, to com pensa te for the exira expense of a 
prolonged halt in an" expensive locality. But, as already stated, I think it is 
premature to consider such cases, which could be dealt with as they al'ose. 



APPENDIX L. 

INDUSTRIAL DEVELOPMENT AND PUBLIC HEALTH. 

By Major F. Norman White, C.I.E., M.D., I.M.S, 

Sanitary Commissioner with the Government of India. 

In spite of the remarkable advance ever being made- in the perfecting of ~damental 
I b . d' th h b . . th' . Importance of a our-savlllg eVlCes, e uman emg l'emams e most lmportant machllle. bli h alth' 
in the production of wealth and in industrial development. Viewed thus, i:~nd:st:ia1 
all measures designed to improve the efficiency of the human machine are development. 
matters of economic importance that modern industry cannot afford to over-
look. It is evcr hecoming more clearly recognised that' Public Health,' with 
its two main functions of preventing disease and increasing the welfare of the 
individual, is of fundamental importance in the industrial development of any 
country; that the question of man power is fundamentally a health question; 
and that health considerations must enter very largely into the relationship of 
capital and labour as well as into nll other sociological problems of the present 
day. Such assertions are true of every couutry ; but in India, where labour is 
less organised than in the more advanced countries of the west, where the 
prevalence of parnsitic infections and serious epidemic disease is excessive, and 
where climatic conditions and environment generally are extremely unfavour-
able, the neglect of public health brings an immediate and striking punishment. 
In spite of this, the subject 9f industrial hygiene has received remarkably little 
attention in India until quite recent times, and to-day its importance is not 
fully recognised in any part of the country. The main cause of this neglect of 
so important a niatter would appear to be due to the fact that labour in India 
has been in the past both plentiful and cheap; moreover, the introduction of 
public health reform in India has ever been attended with peculiar difficulties, 
difficulties which dictated a policy of laissez:fixire, incompatible with progress. 

Even in England. where health matters were in a relatively advanced state, 
special laws to safeg'Uard the well-being of munition workers were considered 
necessary to secure a satisfactory output. It was realised' that all new in
dustries present special health problems which demand attention. HOI\' much 
more -do 'such matters require attention in backwal'd India? 

2. The recruiting centres of Indian labour forces arc for the greater part NegI~.ted ~ealth 
rural areas, where public health conditions are no whit more advanced than ICaobndiuhonsru~ti '. ,. or-reelng 
they were when the etiology of all the important communicable diseases of the centres and 

tropics was enshrouded in mystery. It bas been possible to apply a few of the necessity for 
remarkable results of modern research to urban areas, but there are no consi- reform. 
derable rural tracts in India that have benefited, for example, by the discov~ry 
of the part played by mosquitoes in the propagation of malaria. And yet, more 
than 90 per cent. of tb.e population of India is a rlli'lIl one and malaria is all 
but everywhere prevalent, playing a part of overwhelming importance in the 
morbidity of the country. This is not the place for a full discussion of all the 
causes underlying the neglect of public; health in rural India; reference, to the 
matter has been dictated by a desire to indicate the extent of the ground lost 
and the consequent necessity for making an immediate start, if India is to 
compete with any prospect of success in modern industrial enterprise. 

In the complete absence of any rural heaHh organisation, it is not pos~ibJe 
60 A 
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to cope with outbreaks of plague and other devastating diseases which are of 
annual occurrence, and which run their course almost uncontrolled. Such 
epidemics can and do interfere most seriously with recruitment of labour, quite 
apart from the so serious direct mortality they wflict. Moreover1 labour 
recruited from such unhygienic surrouudings is seriously handicapped from the 
first. Living an outdoor life, engaged in agricultural pursuits, the ryot is able 
to put up with the considerable degree of parasitic infestation so commonly 
seen; malaria and hook-worm infection, for exampfe, is not incompatible with 
a fair .!lutput of agricultural work in such circumstances. Transference to 
large indnstrial centres, however, involves a change of environment which apart 
from other considerations connotes increased liability'. to disease. A more con
fined atmosphere, crowded insanitary dwellings, lack of outdoor recreation are 
certain to exercise a baneful influence and render the factory employe more 
liable to fresh infections and to upset the compromise that his body has 
been able to effect with the parasites that it harbours .. Had the large 
employer. of labour a plentiful supply of really healthy material to start with, 
he would stilI .be under an obligation to secure for his operatives a.n environ
ment above reproaGh; how much greater is the present need for hygienic 
environment, when in most cases cure has to precede the conservation of 
health? 

From what has been said it w.ill be clear tha~ the progress of health 
administration in India as a whole and the control and eradiQation of communi
cable disease are matters of vast economic concern to the industries of India. 
Th~ writer is firmly convinced that an improvement in general health condi
tions is a necessary preliminary to industrial as well as to all other forms of 
development. \ 

It is frequently stated and commonly accepted that a- communit.v or a 
country can obtain as much health as it is willing to purchase, bilt it is not so 
commonly realised that large sums devoted to the purohase of health are certain 
to be remunerative financially. In this country it is generally assumed that 
early progress is impossible, and that education must precede allY real progress 
in health matters. If all teachers in our ,primary schools had even a small 
acquaintance with the laws of health, and lived as if they believed in them; if 
they were never unmindful that children take their bodies to school, as well as 
their minds; 'something might be said in favour of the policy of making sanita
tion wait on education; progress though slow would be sure. As things are; 
the wa>te of educating children and then allowing them to die of preventible 
disease before they attahi the age of productivity is sufficient to demonstrate 
the economic necessity at least of allowing the two activities to proceed pari 
pa8SU. Moreover, a mind enclosed in a healthy body i~ infinitely more receptive 
than one enclosed in the parasite-infested body that is fouJ;ld so commonly 
.in our schools. Sir Ronald Ross states in his book "The Prevention of 
Malaria" ;-' I have seen a large class of coloured children, almost all of whom 
were sufl'ering at the time from fever or enlargement of the spleen, being taught 
the dates of accession of the Plantugenet kings.' If health dC'Velopment has to 
wait on education of such a kind, progress is impossible. 

3. All are agreed that the organised labour of India is relatively inefficient, 
and that the wage-earning capacity is low. It is difficult to assess the import
ance of disease as a contributory cause of this state of affairs. There is very 
little statistical data that can be relied on regarding the incidence of ocoupa
.tional disease or of the effects of industrial occupation on the prevalence of the 
common forms of communicable disease. 'fhis is a matter that urgently calls 
for thorough Investigation. The difficulties of such an investigation are 
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considerable, not the least being due to the fact that industries are not ·supplied 
by a settled ~ab~ur force. When disease makes further labour impossible, thc 
unfortunate vICtIm commonly departs to his village and is lost to 0 bscrvation. 

In spite of the admitted paucity of reliable statistical data, it may be profit
able to offer a few remarks as to the effects of three diseases on the efficiency of 
labour, viz;, malaria, hook-worm disease and tuberculosis. 'rhese three diseases 
have been selected for the fOllowing reasons. Malaria and hook-worm infection 
·are almost certainly the two most potent causes of "inefficiency." Both are 
almost universally prevalent in India; both exercise their malign influence 
from earli,est childhood and seriously interfere with bodily and mental growth 
and development; both, by undermining the constitution, render the body more 
prone to infection with other disease. Directly and indirectly they are 
responsible for an enormous mortalitv bill. 'l'uberculosis has been included 
because of the special risks, with regard to spread of infection, entailed by large. 
aggregations of labour in any but the best hygienic surroundings. In India a 
low degree of prevalence of these three diseases indicates a satisfactory environ

.ment and a high level of personal hygiene. The three diseases together can 
in fact be used as a reliable gauge of the sanitary and health conditions of any 
Indian community. 

4. The increased attention that has beEm devo1led in recent Jears to the Hook-worm 
subject of hook-worm disease is largely the result of the initiative displayed disease and 
by the International Health Commission of the Hockefeller Institute. For industrial 

"years past ·we have known hook-worm 'infection to be very common in most efficiency. 

IJl\rts of India, but because anky,lostomiasis, or serious sim ptoms directly 
attributable to the parasite, is comparatively rare, we in India fell into the 
rather natural error of assuming that the hook-worm is not a factor of any great 
moment in the morbidity of the country. Having realised this assumption to 
be unjustifiable, the matter has been made the subject of freshinvestigation, 
with the result that in large areas of the country infection witli· this noxious 
parasite is ..found to be almost universal. In the Madras Presidency little short 
of 100 per cent. of the rural population are infected. Over '70 per cent. of the 
.tea-garden labour forces of Darjeeling are infected., and a similar state of 
affairs is found to prevail in the plains of Bengal. Enquiries are being prosecutecl 
elsewhere. In India most of the infections are light, i,e., the number of hook
worlllsper case is not la~ge. A casual inspection of the inhabitants of a 
village, . all of whom harbour the worm, always raises the doubt as to the 
possibility of the worm being a potent source of harm. . Apparent good health 
!lnd the presence of, say,. fifty hook-worms in the intestine are certainly not 
illCompatible. 'Good health,' however, is but a relative term, and we have 
already had sufficient experience to learn that i;he phrase connotes a much 
higher standard.of efficiency among a population tbat has been freed from 
hook.wofms than among an infected one. There are instances in the gardens 
of Ceylon of the output of the Indian labouring forces having heen increased 
as much as 25 per cent. as the result of treatment with vermifuges, and this 
surprising increase in efficiency has been accomplisbed with a lessened preval
ence of disease of all kinds. A .marked increase in efficiency has been noted, 
similarly, in the Da;jeeling tea gardens, after general medication with thymol. 
In short, th~,e is ample justification Jor the dogmatic assertion that eradication 
of hook-worm infection from Indian industrial forces is certain to be followed 
by an appreciable increase in general efficiency, consequent upon improved 
general health and the lessened incidence of other diseases, chiefly those of an 

intestinal nature .. 

It is not, however, the direct results of hook-worm campaigns that aN 
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alone important. The collateral benefits that well-organised campaigns have 
secured have been even more striking than the direct results achieved. Most / 
have led to a demand for sanitary reform, that has led to a further lessened 
prevalence of almost all disea~es. Experience in the southern states of America 
is a striking illustration of this. 'rhe oft-quoted American experience in the 
Bilibid jail in l'.'£anilla is another case in point. When America assumed 
charge, the death rate in that jail was reported to be 234 per mille .. The intro
duction of all the ordinary sanitary improvements effected a rapid reduction to 
75 per mille. Further improvement was not effected until the question of 
hook-worm was investigated; the administration of tbymol was followed by a 
reduction of the mortality rate to 13'5. The recent marked improvement in the 
health conditions of Assam jails is almost certainly another case in point. 

Instances could be multiplied, but enough has been said to emphasise the 
importance of the matter to all large employers of labour in India. A thorough, 
hook-worm campaign offers perhaps the best opportunity of effecting a rapid 
improvement in the health conditions and consequently the efficiency ef our 
labour forces. • 

5. The still larger question of malaria can only be dealt with very briefly 
in this place. As has been indicated, the general incidence of this disease 
throughout the country is-a matter of grave moment to all connected with 
industrial enterprise. The problem can only be approached'when the country 
has realised the urgent need of areal health organisation in every district 
throughout the country. The incidence of the disease can be markedly dimin
ished if we are' prepared to pay the bill. Once we have embarked on the 
enterprise, there is little fear that the money will not De forthcoming; results 
will be patent and the value of health as an imperial asset will be recognised. 

One aspect or the malaria problem calls for notice. Indian experience is 
full of examples of the serious, almost paralysing, effects of outbreaks of mala
ria among large lu bour forces engaged on the construction of canals, railways, 
docks and such like. It is doubtful, however, whether we have yet learnt the 
lessons taught by {tast experience. Such outbreaks are in almost every case 
preventible. Whenever such enterprises are undertaken, the special health, 
problems that are likely to arise call for most careful consideration; the 
dangers can nearly always be anticipated. When a military force, however 
small, takes the field, the necessity of a sanitary organisation and -precautions 
to safeguard the health are never overlaoked. It is realised that their neglect 
is certain to lead todisalter. Quite a.~ elaborate precautions are caIiBd for in 
many of our large constructional works, but, with few exceptions, the measures 
takeJi in the past have been most inadequate, or altogether wanting; a neglect 
that has involved both waste and sometimes disaster. Large projects of the 
nature alluded to are rarely referred to a health expert at any stage of their 
inception; their probable "financial" cost is estimated to a ·rupee; their prob
able cost in human life receives no consideration whatsoever. The Panama 
Canal was a triumph for the engineer j it was a still greater triumph for pre
ventive medicine which made the engineer's work possible; for once the health 
official was not subordinated, but given plenary powers; an~ he made good. Is 
it not an irony that the most important research of which the results were 
applied with such profit in Panama was research work done in India. work 
which has done so little for India as yet? . . . . 

6. As regards tuberculosis and its special prevalence in workshop and 
factory, we have very few statistical records toguio.e us. There is evidence, 
however, that the disease is more prevalent in the large industrial centres than 
elsewhere; that the disease is definitely on the increase in rural areas abutting 
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on-such centres, from which labour is drawn and to which the victims of the 
disease go to die; and that sufficient precautions are- taken in few factories, to 
reduce the risk of such places affording facilities for the transmission of tuber
culous infection from the sick to the healthy. The city factory and the crowded 
workshop are not tbe natural habitat of human beings, and every precaution 
must be taken to prevent tbe unnatural environment acting deleteriously on 
the employes. _ 

7. This brings one to a consideration of the health conditions of the Indian Hygiene of 
factory and workshop and of the arrangements made for the housing of em- factories. 
ployes. The Indian Fact.ories Act, 1911, is fairly comprehensive. There is 
JlOwever insufficient recorded evidence to justify the formation of an opinion UG 

to how it works in practice from the point of view of preventive medicine. 
Nor do I know how many, if any, health experts have been appointed inspec-
tors under the Act. 't'his is a matter which it might be profitable to considcr. 
The prohibition of the employment o.f persons suffering from communica\Jle 
disease does not appear to have been considered in the framing of the Act; this 
matter also seems worth consideration. The provision of receptacles into which 
the employes could expectorate with safety is a small but important point, 
taking into count the habits of the Indian. Such matters cannot. be supervised 
without efficient health inspection; it is for this reason that reference has Leen 
made to them. 

S. The housing of operatives is a matter that is fraught with much Honsing of 
difficulty. From the public health standpoint, it is most desirable that indus- operative~ 
trial development be attended by the creation of fresh industrial centres, rather f::~~~~ g 01 
than by adding to the congestion of our already congested industrial towns. centres, ete. 
No new factory should be' allowed to he bum anywhere, unless there he 
sufficient space to house all the operatives withont endangering their health 01' 

the health of the locality. Even where chawls and dwellings have beeu 
provided, they are frequently rendered dangerous by a degree of overcrowding 
that is inevitable in places where rents are high. However well built and 
designed the dwelling may have been, overcrowding produces slum conditions 
in which the pres.ervation of health is impossible. 

Another less obvious danger to our present large industrial centres would 
appear to lie in the great disturbance 9f the natural sex ratio. Thru:, in Oalcutta 
there are 365,000 males and only 131,000 females between the ages of 15 and 
40. A certain disproportion is possibly unavoidable, but a disparity of the 
extent quoted would appear to be a direct health danger. It would be interest
ing to learn, among other things, what effect such a state of affairs has on the 
prevalence of venereal disease. 

The question of the type of dwelling best suited to the housing of the 
operatives is too large a one to take up here. In certain places endeavours 
have been made to perpetuate the type of dwelling to which the ryot is accus
tomed in his village. Provided due attention be paid to the modifications 
demanded by health considerations, such a practice may be satjsfactory; but it 
must not be forgotten that the sanitary regime practised in villages is the 
worst possible; and that the deposit of human excrement on the surface of the 
!oil is not to be commended, and is, in fact, the direct cause of the wide pre
valence of hook-worm and certain other parasitic infections. Finally, the 
village--type of house generally signifies a high degree of rat infestation, the 
dangers of which require no emphasis in plague-infected India. 

If the home environment of the operatives of our factories be satisfactory, 
the development of industries will have an educational value, from the health 
standpoint, of no mean order: It would, in fact, be a gain to the cause of 
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public health instead of being the menace" hich it is certain to be, unless it be 
more generally realised that effic~ent health administration is one of the most 
important functions of the modern stat.e. I 

9. In the above memorandum reference has been made to only a few of 
the many outstanding health problems that are intimately bound np with 
In,dian industry. Such subjectS"as the effect of the expansion of cominunica
tions which will accompany industrial· development. on the Spread of communi
cable disease; the,facilities that the conveyance of natural produ~s and raw 
materi.als.offers for the sprcad of plague; and many cognate matters that will 
suggest themselves, have received no notice. All are1lt'- great importance. An 
exhaustive discussion of the whole subject was never intended, the chiefobjec~ 
)f the writer being to indicate that a large part of the relative mefficiency of 
Indian labour is due to removable pathological causes, and to rmphasise that an 
efficitmt pu~lic health administr.atiou is essential to progress. The war has 
taught us that freedom from dis~se can be secured in spite 'of the most adverse 
environment, if the sanitarian he given a free hand. For economic and still 
more for philanthropic reaS(lns " Public Health" must come into its own. 
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APPENDIX M. 

RULES OJ!' THE MYSORE STATE FOR THE GRANT OF LOANS 
GENERALLY TO FACILITATE AGRICULTURAL AND 
INDUSTRIAL OPERATIONS AND FOR THE PURCHASE AND 
ERECTION OF MACHINERY. 

1. In order to facilitate agricultural and industrial operations, loans of 
money may be granted under these rules for any or all the purposes specified 
below:- ~ 

(1) for the purchase and erection of machinery for agricultural or 
industrial undertakings; 

(2) for the construction 0"£ wells or timks,. of mills, warehouses and 
o.ther structures necessary for agricultural Jlnd industrial opera
tions; 

. (3) for the provision of raw material, working capital, or appliances 
other than those specified above required for the carrying on of 

. industrial operations. 
• 2, The Director o~ Industries and Commerce shall be competent to sanc

tIon loans not exceedmg Rs. 1,000; loans of larger"sums shall be granted with 
the sanction of Government. Loans granted for the objects specified in (1) 
and (3) of Rule 1 will- ordinarily be subject to a limit of Rs. 10,000 and 
Rs. 5,000, respectively, in each case. 

3. The rate of interest charged shall be 61 pel' oent. per annum. 
4. Interest spall accrue from the date of the disbursement of the loan. 

or, if it is expended by the Department of Industries and Oommerce, from the 
date on which the machinery is put in working order by that department ami 
the borrower put in possession of the same. 

5. Period allowedfoi' repayment and mode of reoovel'y of loans.-Loans 
shall be repayable by fixed annual payments, discharging both principal and 
interest. . 

Simple interest shall be cbarged on the loan, or, if it is disbursed in instal
ments, on these instalments, up to a date one year previous to the date fixed; 
for commencement of repayment; and the total amount comprising the loan 
and such interest shall be recovered by annuities. . 

The time allowed for repayment of the loans and the amount of instal
ments shall be fixed by the Director of Industries and Commerce; but such 
time shall not exceed five years in the case of loans' for industrial purposelY 
and seven years in the case of loans for agricultural purposes. 

The time for repayment specified above shall count from the date on 
which interest becomes chargeable under Rule 4 above, provided that nothing 
in this rule shall be taken to preclude. a borrower from discharging the loan at· 
an earlier period or from paying a larger amount than the annual instalment. 
The excess so paid shall be credited in reduction of principal and the number 
offuture payments shall, if necessary, be decreased, but no. reduction in t~e
amount of the instalments fixed under paragraph 2 of thIS rule shall on thl!> 
account be allowed. 

6. The date for ~epayment of each instalment shall be decided by.the' 
Director of Industries and Commerce in reference to the nature of the ohJect 
for which the loan is granted. But the date of the repayment of the first in
stalment shall not be put ofl'for more than fifteen months from the date on 
which interest becomes chargeable on the loan under Rule 4 above. 

7 .. Postponement qf repayment and remissioIl8.-If from causes beyond the 
control of the borrower fhe payment of any instalment be(lom~s unduly burden
some to him, the repayment of this and all the subsequent mstalments may 

61 



notwithstanding anything contained in Rules 5 and 6, be suspended ~y the 
Director of Indus.tries and Oommerce for a .period of aile instalment. SImple 
interest at 63; per cent. shall be charged all all suspended instalments for the 
period of such suspension. 

S. When the work for the carrying' out of which the loan is contracted 
fails from causes beyonu the borrower's control, and when tbe recovery of the 
loan in full would occasion serious hardship to' the horrower, tbe circumstances 
·of the case shall be reported to Government, and such orders as Goverument 
may be pleased to pass sba,ll be binding on the borrower. 

9. On every instalment which is not paid before the close of the revenue 
year in which payment falls due, interest at 6t per cent. will be charged from 
the date on which payment ought to have been made, In calculating·in,fierest 
under this rule, a broken period of·a month shall count as half a month or 
one month, according as it is less or not less than 15 days, and a fraction of 

.a rupee as half a rupee or one rupee according as it)s less or not less than 8 
.annas. 

10. Repayment should ordinarily be made 3.tthe treasury of the taluk in 
which the work has been carried out, but with the speCial permission of the 
Dirclltor repayment may be made at any district or taluk treasury in the 
State. 

11. Security.-(a) No loan shall be grauted unless the value oHhe security 
'is at least equal to the amount of the loan applied fer. The nature of the 
security to be required of the applicant or his sUl'ety shall be the .saleabl.!J in
terest in lands or other immovable property held hy the borrower or his surety, 
,as the case may be, providei'l the value of the same is at least equal to the 
amount of the loan applied for; in addition to which, the object upon whieh 
the loan is expended shall be mortgaged to Government as additional seourity. 

(b) When a loan is applied for by a group of persons on their joint per
sonal seourity, an amount not e.xceeding 10 times the annual assessment of the 
lands held by the applicants may be sanctioned at the discretion of the sanc
tioning authority, provided that in addition to their peroonal security, the 
.applicants mortgage to Government the whole plant, machinery and buildings 
O()n the purchase and erection of which the loan is expended. 
. 12. Hire-purcl!ase.-If an applicant so desires, he may, instead of offering 

security of immovable property for a loan to purchase machinery for agricul
tural or industrial purposes, obtain the requisite machinery from the Director 
of Industries on the hire-purchase system on the terms specified in the ·form of 
agreement appended hereto, provided the applicant deposits with his applica
tion one-fourth of the value of the machinery he requires;-

13. Recovery o/loans.-All loans granted under these rules and .all other 
,sums falling due to Government in connection therewith, or und·er a contract 
for hire-purchase, shall be recoverable as arrears of land revenue, and a stipula
<tion to thisefl'ect shall be inserted in every agreement executed. by a borrower. 

14. If, at any time, the Director of Industries and Commerce is satisfied 
.that any person or persons who .have received a loan, have ·fa,iled topelform 
oany of the conditions on which it was made, he may, after recording in writing 
the grounds of his deoision, pass an order directing the recovery forthwith of 
the loan, with any interest payable thereon and costs, as an arrear of laud re
venue. On receipt of a certified copy of such an order, the Deputy Oprnmis
sioner to whom it is communicated will forth with prooeed. to recover from sucrh 
person or persons arty sums which may remain due together with any interest 
payable thereon and costs, as an arrear of land revenue: provided that, with 
t~e ~anct~on of the Director of In.dustries and Oommerce, such officer may, at 
h18 dIscretIOn, so recover any sum less than the whole balance of the loan with
out prejudice to his right to' recover the remainder of such balance at any 
snbsequent time. 

15. Mode of application.--An application ±m' a loan must "bl! made illl 
writing to the DireCtCIL' of Industries and Oommerce on Form No. T, hereto 
annexed, printed copies of which will be available free of cost at all taluk 
{lffi.ces. Every application for a loan shall contain a declaration signed by 
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the applicant or his surety, as the case may be, that the statements made therei'n 
regardlD.g the nature and extent of the encumbrances on the property offered 
as securIty a~'e ~rue, and. that there aTe no other enCUll brances on the property to 
the best of Ius mformatlOn and belief. The applicant shall also show in the 
column of remarks in Form I :_ 

(1) Whether the applicant proposes to supplement the loa;l by any 
private capital and if so, to what extent; 

(2) the estima.ted total C(l~t o~ tl;e proposed 'york and the probable period 
that wIll be oecupled III Its constructIon. 

16. An application for machinery on tbe hire-pUl'chase system shall be in 
Form II appended hereto, printed copies of which will he available free of eost 
at all Tal uk Offiees. 

17. GI'ant of loans.-No loan shall be grantee] without II local enquiry, 
which shall be held by a Special Officer attached to the Department of Indus
tries and Commerce for th,at purpose. The result of his enquiry will be lcported 
to the Director of IndustrIes and Commerce, whose subsequent action in dealing 
with the application w,ill be determined by the naturc of the report as to the· 
value of the security rendered. In dealing with applications for loans con
nected with agricultural purposes, the Director will obtain and place on record 
the opinion of the Deputy Commissioner of the district where the loan is to, 
be utilised. 

18. Loans will ordinarily be granted for the palchase of machinery 
approved by the Director of Industries and Oommerce or other competent· 
professional adviser as suitable for the purpose to which it is to be applied. 
Intending applicants for loans may address the Director. to obtain advice, 
previous to submitting their applications. For the present, no fees wHl be
charged by the Department for advice and assistance. 

19. All loans will be disbursed by the Director, and it will be the duty 
of the borrower to put the work in hand immediately after the receipt of Nie· 
loan. 

The Department of Industries and Commerce will, if requested to do so, 
" • undertake the erection and starting of machinery for private individuals or 

firms, aud will hand over the same in good working order. 
20. Machinery purchased with loans obtained under theSE) rules must be 

maintained in good working order to tbe satisfaction of tbe Director of Indus
tries and Commerce, who may order repairs or renewals to be made at the cost. 
of the owner. Failure to comply with such orders will involve proceedings
for the recovery of the loan under Rule 14 of these rules. 

21. Registel·s and accounts.-Tbe Director shall keep a register of loans
and repayments under these 'rules, including cases of hire-purch~se. ~n a 
form which he will settle in consultation with the Comptroller. ThIS reglster 
should clearly show the stage in which each transaction stands. at any particular 
time. . 

22. Every loan sanctioned under these rules should be reported by the
sanctioning authority to the Comptroller with full partic;tlars. The Comp
troller will Ree that the loan is covered by rules and sanctIOn of competent 
authority and will watch the repayment of the . instal~entB. A speoial section 
in the Comptroller's annual report on loan transactIons should be devoted t() 
loans under these rules. 



FORM: I. 

FORM OF APPLICATION FOR LOANS . 

1.~ Name, father's name and residence of appllcant. 
• 

2. Amonnt of loan required. 

S. Object for which the loan is required. 
, I 

S.IIICUBITY OFI'IlBED. RIGHTS OF OTHERS IN THE LAND. . Name of the person Nature and ox-

Other imm&VaaZs properly. 
who agrees to offer teDt of eilcnm. Whether e.ny 

1/ persona.l. Ifl •• a. lan~r other branoee, i any, arrears are due Proposed 
immoTIIo,leproperty in the ~operty, on led or other time of Rem.al.'ks. as seourlty and Na.me. Nature and where BD,d or immovable pro- repay-Naoma, father's In whose the ·nature . occu~tioD and extent of other immova.ble perty olIered ment. I name and reei· Survey Extent. Assessment. name \ Extent. Description. and e:dont of address. right. property is offer- a.s seourity. 

dence of tbe No. registered • hie right in it. ad as seourity. I ..... ty. , _I 
4 5 6 • 7 8 9 10 11 12 13 14 15 16 17 

, 
A. g. Re. O. p. A. g. . \ 

. 
I , , I 

i . 

, 

. 
I 

, . 

I 
. 

, 
I I I I I I . 
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NOTE. 

1. Application for a loan nnder these rules should ·be made to the Director of Industries 
.and Commerce on Form No.1, priuted copies of which will be available free of cost in all 
taluk offices. 

2. Loans of money may be granted under these rules for any or all the purposes speci-
ned below: - • 

(i) Purooase and erection of macbiuery for agricultural or indusbrial undertakinO's, 
ordinarily up to a limit of Rs. 10,000 in each case. " 

(ii) ~'he construction of wells and tanks, of mills, warehouses and other structures 
necessary for agricultural or industrial operations. 

, (iii) 'l'he provision _of raw material, working capital, or appliances other than tbose speci
fied ahove, required for the carrying on of indushial operations ordinarily up to a 
limit of Rs. 5,000 in each case. ' 

3. All loans granted under these rules and all other sums fulling due to ·Government in 
{lonnection therewith shall be ,'Ocoverable as an arrear of land revenue. 

4. The applicant will show in the column of remarks in form No.1 :_ 
(i) Whether the applicant proposes to supplement the loan by any private capital and 

if so, to what extent; 

(ii) the estimated total cost of the proposed work and the probable period tbat will be 
occupied i.n its construction. 

5. Tbe rate of interest cbarged on the loan shall be 6! per cetlt. p'" annum. 
6. Loans shall be repayablo by fixed annual payments, discharging both principal and 

'ntel'Ost. 
7. Tbe time allowed for repayment shall be fixed by the Director of Industries and Com

merce, subject to the limitation of a period of 5 years in the case of loans for indushial pur
J>Oses and 7 years in the case of loans for agricultural purposes. 

8. If the grantee of a loan misapplies the whole or any portion of the loan or otherwise 
fails in any of tbe conditions of the grant, the whole unpaid balance of the loan with interest 
and costs will be liable to summary recovery as an arrear of land reveuue. 

9. Loans for the Pl'rcbase of machinery will be sanctioned, only on the condition that 
ilie macbinery is approved by the Director of Industries and Commerce or other competent 
professional adviser as suitable for the purpose to wbich they are to be applied. 

10. If requested, the Department of Industries and Commerce will undertake to erect 
the work for which tbe loan is obtained at tbe cost of the borrower and hand it over to him 
·in good working order and with proper accounts of tbe expenses incurred on bis behalf. 

11. The machinery purcbased and the bnildings, etc., erected with tbe loan referred to 
above shall be maintained in a suitable condition and working order, and repairs and reuewals 
as directed by the Director from time to time shall be carried ont without undue delay. 

H.B.-This is a snmma.ry.of the conditions nnder wbich the loans sanctione~ in Government Order No. G.2097· 
145-G. M. 55·12-239, dated 2nd Septembe.r 1913 are granted. FOl' further partlculars the order itself shollld be 
,collsulted. 

FORM 2. 

APPLICATION FOR MACHINERY FOR AGRICULTURAL OR INDUSTRIAL 
PURPOSES ON THE HIRE-PURCHASE SYSTEM. 

1. Name of applicant. 
2. Fatber's name. 
3. Caste. 
4. Age. 
5. Residence. 
6. Village, bobli, taluk and dis1a:ict where 

,applicant proposes to set up the machIn.ry. 
7. Nature and description of machinery re-

.qnired and its approxim,,;te valne. . 
8. Object for which ~he machmery is < 

required. 
9: Amonnt which the applic~t is prepared 

to deposit (being! of the appro:nmatA va1ue 
of the machinery required). 

10. Whether the ,applicant wishes lhe 
Director of Industries and Commerce to set up 
the machinery for the applicant at applicant's 
{lost and what other help be wants from the 
Department in oonnection with the installation. 



470 

FORlYI 3. 

ORDER GRANTING A LOAN UNDER GOVERNMENT ORDER NO. G. '2097-
145-G. M. 55·12-239, DATED 2ND SEPTEMBER 1913. 

I. The sum of rupees is granted to caste ____ _ 
calling ,son of , residing at=--::-::c:--:-:-:c-:---:---:::--:-:--c--
as a loan under Government Order No. G, 2097-145-G. M. 55-12-Z39, dated 2nd September 
1913,.,£or the purpose of _________________________ _ 

subject to the followiug conditions :-
II, The conditions referred to are as follows :-

(1) That as requested by the borrower the amount of the 
loan shall be expended by the Dcpartment of Ind'IRtries and Commerce on the· 
execution of the necessary security bonds for the purpose of ______ _ 
--~""--___c and. the work handed over to the borrowe'·-::-______ _ 
as soon after completion as, possible in good working order with proper accouuta 
of the expenses incurred on behalf of the borrower, or, 

(ii) That the amount of the loan shall be paid to the' aforesaid-:-:::-_-;;--,:-____ _ 
in . instalments on the exenntion of the necessa.ry 
security bonds, the first on the production of tbis Ol·der and the second and sub. 
sequent instalments on proof that the first ·and previous instalments have been 
properly utilised. . • 

(iii) That if it shall appear to tbe satisfaction of the Director of Industties and Com. 
merce that any portion of the first or subsequent instalments has been misapplied! 
to auy other purpose than that specified ahove, the portion of loan alrcady l"'id to 
the aforesaid shall be recoverable as an arrear of land 
revenue. 

III. (i) That the loan with interest thereon at 6! per ceut. shall he repaid by equal 
.. nnual instalment. of Rs. fa.lling due with the--:-:_::-_--:-::-::-:-_____ _ 
kist of the reveoue year commencing with 19 and ending with 19 _____ _ 

'(ii) Such "nnual payments shall be.made at the Treaeury of' Taluk. 
(iii) 1£ default in payments of annual instalments on account of the loan occurS or if 

the aforesaid,' should contravene any of the conditions undel' 
which the loan is granted, the unpaid balance of the loan shall be reooverable as 
an arrear of land revelme. 

·IV. That the machinery purchased and buildings, etc., erected with the loan referred to.. 
ahove shall be maintained in a suitable condition and good working order and that repairs 
and renewals as directed by the Director of Industries and Commerce from time to time shall 
be carried out without undue delay. 

V. That for the repayment of the loan with interest and costs, if any, due on the saQle 
the immovahle property specified below, in addition to the ohject upon which the lo .. n i~: 
expended, is hypothecated as collateral security to Government. 

Signature at the offioer granting the loan. 

I have understood and agreed to the aforesaid terms and condition •. 

Signature of bOl~·ower. 

FORM 4. 

HIRE.PURCHASE AGREEMENi'. 

An agreement made this day of 19 . between the Director of Industries and' 
Commerce on behalf of the Government of His Highness the Maharaja of MysDre (hereinafter . 
caU.d " the Director ") of the one fart and of 
(hereinafter called" the hirer ") a the other part. 

Wheteby it is agreed as follows:-
1. 'rho Director agrees to let on hire to the hirer, and the hirer agrees to take from the, 

Director the machinery in the Schedule hereunder written (hereinafter referred to ae " the, 
maohinery "). 
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< ,2, The ~il'ector here?y acknowledges the receipt of Rs. for the option, of 
l'urc~ase heremafter contamed. If the hiI'm' shall exercise suoh <liItiou, ci'edit will he given to 
the hirer, for such sum. If he does not, then such sum shall belong absolutelY,to the Director. 

. 3. S~ long as the h!rer thinks fit to continue the hiring, he shaU pay for the hire of the 
'.ald machInery to the DIrector at Bangalore without demand the sum of Rs. 
<;very six months with interest on theamou.,'t of bire for the time being unpaid at the' rate of 

• per cent. per annl.m. The first payment of Rs. together with the interest 
whiCh shall have accrued and be payable as aforesaid to be made on thc day of 

19 ,the second payment ofR,. and interest as aforesaid to be made 
·on the day of 19 ,and the third payment of lts. and 
interest as aforesaid to be made on the day of 19 ,and the 
fourth payment of Rs. and interest as afore"aid to be made on the day 
of 19 ,(and so on). 

'4. It shall be lawful fOi' the Director and all persons authorised by him at all times to 
,enter upon any premises in which the machinery may be for the time being, to examine tbe 
same. . 

5. The hi''er agrees with the Director that during the hil'ing-
(a) the machinery shall he kcpt in good and serviceable order and condition (also 

without damage by fire) and that uo alteration or addition tbereto shall be 
made without the previous written consent of the Director; 

(h) the machinery shaU be kept in possession of the hirer and upon trust for the 
Director at the hirer's address given in the Schedule hereto, or at such other 
addresses as the Dil'actol'may by. writing authorise, free from distress, execution, 
01' other legal 'processes, and shall not on any account be sold, asSigned, or 
dealt with, or the possession ther",o£ parted with; , 

(c) all rates, taxes and outgoings payable in respect of the premises, wherein the 
machinery may for the time being he placed shall be duly and punctually paid 
and discharged by the hirer, and the current receipts ths"efor shall be 
produced to the Director on demand. 

6. It is hereby declared that the Director has eutered into this' agreement upon the 
·express declaratiol). by the hire,', and the hirer hereby expressly warrants, that the premiseS 
upon which the machinery is to be placed are free from any mortgage incumbrance or charge 
given or created by the hirer, or any person through whom hc chim •. 

7. If the hirer at any time durmg the hiring shall be clesirous of executing or creating 
any cbarge, mort~ge or other incumhrance of or upon the premises in Or upon which the 
,machinery shall for the time' being be, he shall give to the Director one calendar month'. 
'previous notice in w,tting of his intention so to do. and upon the I'~ceipt of such notice 
it shall be lawful for the Director to put au end to the hiring in manner p"ovided by the 

",ext succeeding clause. 
8. If the hirer-

.(a) shall make defanlt io punctually paying any hire instalment or 
(h) shall be adjudicated bankrupt or shall file a petition ill insolvency or enter into any 

arrangement 01' composition with his creditors or 
(c) shan execute 01' create any mortgage incumbrance a'· charge of or upon tlie 

premises in or upon which the machinery may for the time being be, or give 
notice of his intention so to do, as provided by the last preceding clause or 

(d) shall fail to observe and, perform any of the agreements and conditions contained 
in this Agree~nent and on his part to be ?bserved "!,d per~oriDed, 

"then, and in any such case, ,t shall b~ lawful for the D'.rector to ll~medtately put an end to 
the hiring andior that purpose the h,rer herehy authol'lses the Director or any o~e deputed 
by him t~ enter upon any premises in which the machinery may be for the tune b6mg, 
and to ,seize and take away the same. 

9. Should the hit",r binder 01' prevent the Director 01' his Deputy seizing and taking 
away the mnchinery, then, and in every suoh case, the hircr shall pay to the Director t~e 
sum o£ Rs. 200 (two hundred rupees) as and by way of liquidated damage for breach of thIS 
provision and not by way. of penalty. 

10. If the Director shall seize and take possession of the said mac~iDery under cla?"e 
S hereof, the hirer shall have the option within. one month after such se,zure of .purchas,!'g 
the said machinery by the payment to the Director of Rs., to!l'ether w.'th 

'the costs and expenses of .and incidental to such seizure. In the event of the hner maklllg 
such payment within the 'time aforesaid he shall receive credit ~rom the D!rec.tor for ~U sums 
previously paid by him on account of hire and theamonnt patd on the slgnlD~ o~ thIS ag~ee
ment. If the hirer sball not exercise such optiQn and make such payments :""thm the time 

,aforesaid, the option given to the hirer by this clause shall CEase, anfl the loner sh.lI not be 
entitled to any credit, allowance or return for or on account of any pa)lnents made 
previously by him. 

n. No anowance, Teturn, credit or payment, shall he a!lowen or pain 'J the hirer in the 
e~ent of the hiring being determined by the Direotor as provided by clause 8 hereof, but the 
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hirer shall pay to the Director at Bangalore all arrea.rs of hire, interest and damages, for the
hreoch of this agreement np to'"the date of such determination. 

Such damages shall be in addition to and not in substitution of any damages mentioned 
in clause 9 hereof, 

12. All snms falling due to the Director under this contract shall be recoverable from the 
hirer as an arrear of land revenue. 

13. The Director hereby agrees that the hirer shall have the option of purchasing the 
machinery "t any time during the hiring by paying the sum of Rs. ' with interest 
thereon at __ pC9' cent, pe1' annum from tbe date hereof, and also that if the hirer shall 
exercise snch option he will give to the hirer credit against such purchase price for all pay
ments which shall have been made by him for hire, with eounter interest on such payments
at the like rate and also for the sum paid on the signing of this agreement. But until suelL 
purchase price shall have been paid in full, ·the s"id machinery' shall remain the absolute 
property of the Government of Mysore. 

14. If the Director shall grant to the hirer any time or indulgence, the same shall nol; 
affect or prejudice the Director's rights under this agreement. 

Director's signature. 

Witness to signature of the said 
• 

Signature, ________ _ 

Addre's. ________ _ 

Occupation' _______ -

(Schedule above referred to) 

Machinery. 

Hirer's signature. 

Address for the purpose of 'clause 5 (b) 
District Town Street Number of house. 

FORM 5. 

MORTGAGE DEBD TO BE EXECUTED BY TlIE BORROWER. 

• 

THIS instrument made the day' of 191 between 
-::--:-:------c--;--cc-=;-~-=~____;of (hereinafter called" the Mortgagor"} 
of the one part and the Director of Indu.tries and Commerce on behalf of the Government 
of lIis Highness the Maharaja of Mysore (hereinaf£er called "the Mortgagee") of the 
other part. 

WHEREAS the Mortgagor .has received from the Director of Inrlustries and Commerce. ave 
____________________ ~---~--"an order . under the' 
Rules for the grant of Loans generally to facilitate Agricultural and Industrial Operations 
issued unde,' Notification No. G. 2146-G. M. 55-12-Z40, dated 2nd September 1913 
------------------------___ and dated the-

________ day of 191 in virtue of which the Mortgagor ~ entitled 
. are 

to receive the aggregate sum of Rs. as a loan from the Mortgagee for the purpose of 
------------------------__ ~. aDd WHEREAs security 
for the due application ofthe amount of the said loan and forthe punctual· repayment of. the 
same according to tbe terms of the said order is demanded by or on behalf of the 'mortgagee' 
and in order to furnish such security the Mortgagor has agreed to_sign these presents. . 

Now THESE PRESENTS WITNEsH that in consideration of the said loan and in pursuance of 
the said agreement tbe Mortgagor doth hereby transfer to the Mortgagee, his successors and 
assigps the immovable property described in Schedule A hm'eunder written with th ... 
appurtenances thereto subject to redemption as hereinafter mentioned. 

THESE PRESESTS ALSO WITN:E.:8S that in consideration of the s,aid loan and in pursuance of 
the said agreement the Mortgagor doth bereby further transfer to the Mortgagee, his suc
ceSSorS and assigns the property described in Schedule B hereunder written, being. that on 
which the s,.id loan is to he expended, subject to red'8mption as hereinafter mentioned. • 

AND it is hereby agreed that if, the Mortgagor, t~~~r legal representatives and assigns 
sban dilly comply with-the terms on which the said loan has been grallted and shall apply the 
... me and every part thereof in the manner provided in the said order and shall duly repay-
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the amount of the said loan .togethe~ with any interest which may have become payabie thereon 
or on any part thereof .and all oosts if any incurred by Lhe Mortgagee, his ,ucces~ors or 
assigns iIi making the said loan or otherwise in connection therewith, the Mortgagee, his 
S\lccessors or assigns shall therenlJOn retransfer the said immovable property noted in Schedule 
A together with the property described in Schedulc B to the Mortgagor, his legal representa
tives 01' assigns or aB he or they shall direct. 

PROVIDED always and it is hereby agreed that. it) ca,se the Mortgagor, hiB legal 
representatives or assigns shall fail to comply with lhe terms on which the said loan has been 
granted it shall be lawful for the Mortgagee, his successors and assigns to sell the said im
movable property noted in Schedule A and the property descrihed in Schedule B or any parts 
thereof and out of the proceeds or such sale to make good to the Mortll'agee, his successors or 
assig<Ds the amount which in consequence of any such default .h.1I be payable by the 
Mortgagor, his legall'epresentatives or assigns. 

In witness whereof the Mortgagor hha. hereunto set thb;~ hand the day and year first 
ave elr 

. above written. 

The schedule above referred to. 

SCHEDULE A. 

IF THE PROPERTY IS HOUBE PROPERTY. Jp CULTt"V AELE LAND. 
~ • .~ 

b ~ ~ ~"' .... :; ';i a 
.~ '" 

. ~ ~,g~ ". 
:i1 .g • ~'S,.!!; o· 

~ ;a" ~ " .Ii 11~.s ~ . 
'" '" 'S :;::;~.-o • • .. . • • 0 ,Q 

",- . • • . ~ ~ ~~ ,QU • ",- s i- .... • • .9;.e Ji "S~&. .. • c 
1 ';l :g • "' ~ • 

~ 4' t.:;::~ t' os ~ ~ 
l? • .... I .t • .~ ~ be • ~-... §? '€ g • 's, .,Q 0 ."' U • ~ • 'So .~ . ~ .. • ~ • ~ ~ ~ • • • .Ci 0 - ~·IIS 0 • eo • o:l" en Oil ... Oil ~ ~ ... 

- ----- --, 
1 2 3 4 5 6 7 8 9 10 11 12 

---- --- -

. 

~ 

-

SCHEDULE B. 

Regjstr~t;jon disttict. Registration Sub.D.istrict. Village. 
Description of objects upon 

which the loan is expended, 

-_ .. ---------'------',------'.----------

(Signatnre of hOlTower) 

Witness. f (1) . ________ , son cf, _______ , Village a 

(2) .. _, son of , Village of: ____ _ 

Signed by the above mentioned 
in the pre.ence of 

FORM 6. 

SECURITY BOND TO BE EXECUTED BY A SURE'ry FOR A BORROWER. 

, ____________ 'fi:=:jday of ____ l9 __ _ 
"'HIS INSTR1)MENT MADE the tl.1 'th M t 
1 ~ __ = ___ ~_of (hereinafter oa"'l' e or-
b~jcw!lBn __ . --. - .-- 6~ -

• 
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gagor") of the one part and the Director of Industries and Commerce on behalf of the 
Goverl}ment of His Highness the Maharaja of Mysore (hereinafter called "The Mortgagee") 
of the other part. . 

W REREAS ha, received from the Director of Industries and Commerc~ 
have , 

----------an order nnder the Rules for the grant of loans generally to 
facilitate agricultural and industrial operations issued under Notification No. G. 2146-G. 
M. 55·12-240, dated 2nd September 1913, and aated the day of 

i. ________ 19 __ in virtue of which the said. ___________ _ 
." 

entitled to receive the aggregate sum of Rs. _____ .s a loan from the MOl·tgagee for the 
purpose of'-___________ _ 

AND WHEREAS security for the due ap~lication of the amonnt of. the sai~ loan and for the 
punctual repayment of the same according to the terms of the BaJd order IS demanded by or 
on behalf .of the Mortgagee and in order to fllrnish such security the Mortgagor has agreed to. 
sign these presents. 

Now 'HESE PRESENTS WITNESS that in consideration of the .aid loan and in pursuance of 
the said. agreement the Mortgagor doth hereby transfer to the Mortgagee, his succeSsors and 
assigns the immovable property described in the Schedule hereunder writtell with the appur
tenances thereto subject to redemption as hereinafter mentioned. _ 

AND it is hereby agreed that if the s.id ,::; legal representatives and a,signs 
sball duly comply with the terms on which the said loan hps been granted and shall appll. 
the same and every part thereof in the manner provided in the said order and the saId 
-------~th,.!!~;: legal representatives or .ssigns or the Mortgagor or hi. legal represen
tatives shall duly repay the amount of the said lo.n together with any interest ivhich may 
have become payable tbereon or on any part thereof and all costs if allY incurred by the 
Mortgagee, his snccessol'S or assigns in making the ~aid loan' or otherwise in .connect:on 
therewith, the Mortgagee, his suc,e'sors or assigns shall thereupon retransfer the said im
movable property to the Mortgagor, his legal representatives or assigns or as he or they 
shall direct. , . " 

d his PROVIDED always and it is hereby agreed that in ca~e tha sai . their 
legal representatives or assigns shall fail to comply with the terms on which the said loan 
has been granted, it shall be lawful for the Mortgagee, his .SucceSsors and assigns to sell the 
said immovable property or any part tbereof and out of the proceeds of such ,ale to make -
good to the Mortgagee, his successors or assigns the amount which in consequence of any 
such default shall be payable by the said .~~r legal represent.
tivea or assigns. 

PROVIDED also and it is hereby agreed that althougb as between the said. _____ _ 
______ ana the Mortgagor, the Mortgagor is surety only for the said.,--____ _ 
yet, as between the Mortgagor and the Mortgagee,'the Mortgagor is to be considered .s 
principal debtor for the p~incipal moneys, in!erest and costs intended to he hereby secured so 
that the Mortgagor or hIS legal representatives shall not be released or exonerated by time 
being given to the saidt:;;r legal represen~atives or by any other dealings 
act, matter or tbings whatsoever whereby the Mortgagor or his legal representatives. as 
surety or sureties only for the said and t:!:r legal representatives would 
be sO released or exonerated. 

In witness wbereof the Mortgagor has hereunt" set his hand the day and year first 
above written. 

Signature of surety. 

Witnesses. 

.. 
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APPENDIX N. 

EAST INDIAN RAILWAY. 

Proposed Technical School at Jamalpur. 

!.-PRESEN1' SYS'l'EM OF 'l'RAINING. 

At Jamalpur, European and Anglo-Indian apprentices are engaged on a European and 
five years indenture as the result of an open competitive examination. During Anglo-I~dian 
tl fi th '· t' It' . k' . h apprentIces. Ie ve years ey receive prac lCa rallllllg as wor men III t e workshops and 
attend a technical school fOl: 4 hours per week at which they are taught a 
certain amount of elementlJ,ry theory by masters, who are members of the 
Locomotive Department staff, and who receive allowances for this work. The 
apprentices live in a ho~tel. where they pay for their board an~ lodging-the 
payments for this and for tuition in the school being rather more than covered 

. by the stipend given to them by the railway. 

The following shows their monthly salary and expenses :-

.-

JamR]pUl' Locomotivo Dep<l.rtment. First year. I Second YC"·. Third year. r l'ou'~h ye.,. Fifth year. 

, 

Rs. A. P. Rs. A. P. US. A. P. Rs. .A. P. Rs A. p. 

Rate of pay • - . 30 0- 0 30 0 0 35 u 0 40 0 0 50 0 0 

. lJetiuctiO'll8. 

Provident Fund ... ... . .. .3 5 0 4 3 0 

Institute . 0 4 0 0 4 0 0 4 0 0 4 0 0 8 0 . 
Recreation Club . . 1 0 0 1 0 0 I 0 0 1 0 0 I 0 0 

Technical School . 1 8 0 1 8 0 1 12 0 2 8 0 2 8 0 

-----• 
Total deductions 2 12 0 2 12 0 3 0 0 7 1 0 8 3 0 . 

-

27 4 0 27 4 0 32 0 0 32 15 0 41 13 0 

Board and IQdging 36 0 0 36 0 0 36 0 0 ;;6 0 0 36·0 0 

Amount billed for against the 8 12 o I o 12 0 4 '0 0 3 1 0 ... 
apprentice •. 

I 

On completion of their five years apprenticeship, these boys are appointed 
as fitters or boiler-makers, commencing on a salary of ·Rs. 110 to Rs. laO per 
mensem and rising by the 6th year to Rs. 210 or Rs. 230. The initial salary 
may be increased at the discretion of the Locomotive Superintendent III 

accordance with the value he assigns to their work. 
- "'0' 62 A 

\ 
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2. lndian apprentices arc also appointed in the workshops of two classes 
the first class commencing at Rs. 10 and rising to Rs. 15 in the 5th year of 
apprenticeship, and the second class, usually consisting of sons of workmen in 
the shops, commencing on Rs. 4 per mensem and reaching Rs. 9 per mensem 
in the 6th year. In both clllsses ,the apprentices are bound by a stamped 
agreement; in the former to ~erve for five years and in the latter for six yeax:s. 

Evening classes of instruction were formerly arrangefl for these Indian 
apprentices, Lut, mainly because of the difficulty of attendance, their homes 
being in outlying villages, this was found to be impracticable and they have 
been dropped. 

II.-REAsoNS FOR IMPROVEMENT. 

3. Under this system it is found that the.European and An!~lo-Indian 
lads who, in the absence of recruitment from ;England, must form the 
recruiting ground for the subordinate supervising staff of the workshops, do not 
get so complete and substantial a training as is tbe \lase i~ men of a similar 
tllass imported from England. This is..ascribed to three causes ;-

(1) Inadequate time for theoretical instruction of a thorough nature; , 
(2) Inadequate supervision of their practical work in the workshops; 
(3) Disadvantages connect~d with the environment in which they ar,e 

brought up as compared with the conditions of training in 
Britain, which conduce to self-reliance a,nd development of 
character. 

It is also to be noticed that the system makes no provision for the training 
of suitable Indians for recruitment as superior mechanics and the subordinate 
supervising staff of the workshops; nor for the training of apprentices in the 
Engineering Department, who at present receive little or no theoretical 
training. 

4. In view of the difficulties which will assuredly be experienced ill. re
cruiting mechanics and men for the subordinate supervising .staff of the work
shops in Britain, and also the desirability of making the best use of the material 
at hand, both European and Iudian, it is considered essential that the facilities 
for training should be extended and improved. 

Further it is ·desirable, in the interests of the country at large, that 
opportunity should be taken of the very valuable practical tri'\ining which IS 

,available in large workshops such as those at J amalpur to train up a class of 
men who will be able to take posts in other mechanical industries similar to 
those of the foremen and assistant foremen in the workshops, with a view in 
some cases to proceeding to further training and qualifying for supervising 
posts in such industries. 

Lastly, it is desirable that more attention should be paid to the early 
education of Indian lads who wish to become workmen in the shops, and also 
to afford some means of elementary technical education to such of the younger 
workmen· as are capable of assimilating it, so as to improve the general intelli-
gence and, therefore, the value of this class. . 

III.-PROPOSED IMPROVEMENTS. 

5. The schem<l now proposed is therefore designed:-
(1) To imprOVE> the training of LoeorilOtive Department apprentioes-

(al hya better distributiono£ time between practical and th69retical training J 
(b) by an impl"Oyed theoretical course; 
(e) by better supervision and arrangement of the practical course in the'shop •.. 



(2) To provide sitnilar training for an additional uumber of Indian apprentices in the 
Locomotive Department. 

(3) To provide training for apprentice" in the Electrical Department and in the perma
uent·way wOl'ks, signalling, block signalling and drawing office bl'anches of 
the Engineering Department. 

(4) To provide elementary theoretical technical training· in the vernacular for some "f 
the younger workmen out of workshops hoUl's. 

(5) 'fo provide training, practical and theoretical (in the vernacular) for boys who will 
become workmen, and 

(6) '1'0 arrange for suitable primary education for those who wish to benefit by pro
posal (5) (as a fnture extension of the scheme to provide for an even flow of 
,'ecruit.) . 

6. For the- first three portions of the scheme describe~ above, it will be Apprentices. 
necessary to bnild a new school and provide a whole-time well-qualified staff. 
['he apprentices would spend roughly half their time in the workshops and 
half their time in the school, the work in the school being co-ordinated with 
the practical work in the shops. During the time they are in the workshops, 
they would be under the supervision of a special instructor, and their work 
would be arranged in a progressive manner so as to cover all branches of 
workshop work. 

The Engineering .Department apprentices would have a simplified- course 
of study and, in place of part of the workshop work in the second- year, would 
do prac~ical work relating to the particular branch for which they have been 
appointed. . 

For the Indian apprentices, a separate hostel would have to be. provided, 
but in otber respects the boys would all work together, and no distinction would 
be made in the training between Europeans and Indians. 

7. The present number of Locomotive Department apprentices engaged Numbers. 

annually varies from 20 to 25 accOl'ding to the probable requirements of re
cruiting in the workshops at the end of the fifth year, the number of boys 

• under training at anyone time being approximately 90. . 
I 

The schoql should in addition provide for an annual recruitment of 10 to 
12 Indian Locomotive apprentices per annum,. which, allowing for wastage, 
would mean an addition of perhaps 45 students by the fifth year. 

For the Engine.ering Department it is proposed that all apprentices in the 
.permanent-way works, drawing office, signalling and block signalling branches 
should put in a two years course of training at Jamalpur. The average annual 
rate of recruitment is estimated at 10 and this would mean an addition of 20 
students to the school. 

The Electrical Department would appoint, say, 2 to 3 apprentices per 
annum, meaning an addition of 5 to the numbers . 

. The total number of apprentices to be dealt with would accordingly be 
115. in the first year after the opening of the school, rising until the f!Ill 
number of 160 was reached in the fifth year, after which the numbers would be 
about stationary at this figure. 

If the time of the apprentices were divided between practical and theore
tical work in the proportion of 60 per cent. to 40 per cent., it would be neces
sary to pro"ide school accommodation for, say, 65 boys and to arrange for the 
training of 95 boys at a time in the workshops. 

8: For the elementary vernacular technical instruction, which it is in- Workmen and 
tended to give to younger workmen and boys, it is necessary, to provide. an boys. 
industrial school, as a branch of the technical school. Classes m mensuratIon, 
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drawing, arithmetic, etc., would be given by junior members of the staff of the 
school to selected workmen, the time being given out of .worksbop hours. 

The industrial scbool would provide simple education in the vernacular 
in drawing, mensuration, etc., for about 3 or4 hours a week in workshop 
bours to some of the hays who are commencing their career in tbe worksbops 
as workmen. '£be education would be free, and successful passing of each 
year's examination would be recognised by a small rise of salary. The ind u
trial school- wO\lld thus provide an altf'rnative to boys who at present pass 
from the Upper Primary Schools to the Middle English and High English 
Schools. 

The numbers in the industrial school would eventually 1m large if the 
results were satisfactory, but it is proposed to eommence with acoommodation 
for 50 boys in the first ihstance. 

IV.-MANAGEMEN1' AND FINANCE. 

9. The whole of, the technical education scheme would be under the 
management of a Committee, of which the L-ocomotive Superintendent would 
he the Ohairman and the Principal of the school the Secretary. The other 
members should be the Works Manager, the Electrical Engineer, the Ohief 
Engineer, or his representative, one ,other Locomotive Department officer 
appointed by the Locomotive Superintendent, an Indian railway officer 
selected by the Agent, and a representative of the 'Bihar and Orissa Govern
ment (either Educational Department or Industrial Department, when oon
stituted). 

The initial_ expenditure and subsequent additioll9 woulrl be met from 
railway capital with the assistance of grants from the Bihar and Orissa Gov
ernment, and the recurring expenditure would be met from railway revenue 
and annual grants Jrom the Bihar and Orissa Government.' 

The building and equipment would be the pro perty of the railway, and,the 
staff would be railway servants. The income and expenditure would be dealt 
with under the orders of the Committee, but it would be preferable if ;they • 
conld form a part of the railway budget instead of being kept. separate and 
vested in the Committee .. 

V.-STAFF. 

10. The following staff is suggested :-

Principal 
Assistant Master 

Ditto 
2 Junior M""ters 
Workshop Instructor 
DemonstratoJB, etc. 
Clerical stafl' 
Menial staff 
Hostel Superintendent 
Indian Deputy Hostel Superiutendent 

Rs. Rs. 
1,000 to 1,500,) 

600 " 800 I 
2, 750·to 4,000 400 ., 600+ 

150 " 250J 
450 " 600 
300 

} 250 650. 
100 

200 to 300} 300 to 450. 
100 " 150 

The Principal and the two senior masters should be appointed by the 
Board of Directors and be officers of the railway. The appointment of all other 
members of the staff should be in the han4s of the Oomoittee. 
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11. The Principal should be a man with an engineering degroe from a Principa). 
British University or a recognised BrHish engineering college. He should bc 
an Associate Member of the Institlltion of Oivil E ugineers or Ai echanical 
:Engineers, aud should have had some years of experienoe in teaching as well as 
workshop training. It would be an advantage if he had already been some 
years in India. . 

As the success of the scheme depends very much on its direction in its 
early stages, it is important that the Princiral should be a man capable of 
building up and developing the constitution of the school, both as regards staff 
and equipment, and who could advise and suggest the details of the design of 
the building and organisation. 

• • 
12. The two senior assistant masters should possess the same educational Assistant 

qualifications as the Principal, but need not have had so much experience in masters. 
teaching, and it is not essential .that they should have had workshop training. 
One of them should be specially qualified' in mathematics, physics and allied 
subjects, and the other in drawi ng and applied mechanics. They might be 
obtainahle in India, and be of the class generally recruited for the Educational 
Department. 

13. The junior assistant masters should be qualified to teach the more 
elementary suhjects, such as arithmetic, drawing in the early stages and 
elementary science. Thcy would be of the type apP9inted to the Provincial 
Educational Service. 

14. The workshop instructor should be a man of the foreman class, and it Workshop 
is possible that a suitable man might be found amongst the foremen in the instructors. 

Locomotive works'tops, who could be given an allowance over and above llis 
salary, bringing his pay up to, say, Rs. 600. His duties would be to arrange 
and supervise the work of the apprentices in the workshops, under the direc-
tion ef the worJrs manager. The first year, apprentices would require to receive 
regular. instruction under the matructor on an approve(l CQurse, so as !o become 
acquainted with the use of tools. Later they would be drafted into the various 
shops and work under the foremen. of those shops. During the whole time, 
however, the instructor would require to watch theiJ: work and see that they 
were making the best use of their time. The workshop instructor would work 
under the aI'ders of the Works Manager in all matters connected with the 
presence of the apprentices in the workshops. 

15. The school would require a small number of demonstrators, etc., to Minor stall'. 

assist the teaching staff in the practical work and drawing, etc. It is estimated 
that they would cost Rs. 300per mensem. 

The Principal would have an office supervised by a head clerk and 
accountant on, say, Rs. 150, with one or t,yO assistants, the whole costing 
Rs. 250 per mensem. 

VI.-HoSTELS. 

16. The present European hostel will accommodate 95 appmntices .. Of Europeans. 

the Engineering Department apprentices, it is estimated that half or 10 might 
be Europeans, ana one or two of the Electrical ap~rentices will also he 
Europeans. It will he necessary, therefo~e, to provide accommodation for 10 
additional European lads, which may be estimated to cost Rs. 10,000. 

17. The Indians for whom accommodation will be required will be 45 Indians. 
\ Loc;motive Department, 10 Engineering Derartmentand, say, 1 Electrical 

Department or 56 in all. The accommodation for the Indians should be 
arranged as in 1;he present Europea;n hostel, i.e., rooms comaining 8 or 10 
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beds for tbe younger apprentices and rooms with 4 or 2 beds for the Seniors. 
Lavatories and bath rooms' would be built in an outlying blook with a covered 
way. To give facilities for separate messing -Of the rliffercnt ?astes, it would 
be necessary to have at least four mess rooms each with its separate cook room. 
At a rough approximation, such a building including furniture is estimated to 
cost Rs. 50,COO. 

18. It is proposed that messing and lil'ingaccommodation should be 
provided fl'ee for both Europeans and Indians, though it is possible tbat it 
might be found conveuient in the Indian hostel to give a monthly allowance 
to each mess and'let the apprentices make their own arrangements for cook· 
ing, etc., under tbe supervis-ion of the Superintendent . 

• The cost of the present board inclusivc of staff, etc., for European~ is 
approximately Rs. 36 pel' head per mensem, or, say, Rs. 3,780 per mensem for 
105 boys. The board for Indians would be less· costly and might be put down 
at Rs, 15 pElr mensem per head, which £01' 56 boys would be Rs. 840 per 
mensem. Thus the monthly cost of the two hostels, in addition to the salaries
of the Superintendent .. and Deputy Superintendent, would be Rs. 4,620 per 
mensem. 

19. It would be nectlssary to have a capable European as Hostel Super
intendent with full charge over all the catering and domestic arrangements, 
with an Indian Deputy Supe1'iutendent for the Indian hostel. 

VIL-SCHOOL, BUILDING .. 

20. The builrling should contain the following accommodation :~ 
I 

One large lecture room, 

Two smaller lecture rooms. 
Laboratory for applied mechanic" etc., 

Laboratory forchemi,tt-y and metallurgy. 

Drawing office. 

Principa1's room. 
Masters" common l'oom. 

Office. 

Lavatory in outside building. 

To this would have to he added a room for the industrial school, if it is con. 
sidered desirable to hold this in a separate room. 

From a rough design of such a building it is estimated to' cost Rs.70,000. 
Furniture may be estimated at Rs. 10,000 and equipment and apparatus 

at Rs. 20,(JOO, making th.e total cost of the School approximately Rs. 1,00,000, 
21. As regards·the site, this should be chosen so as to be conveniently' 

situated for access to the workshops, but there must be room for expansion, 
and it should not be so close to the workshops that the noise would be a cause 
of annoyance and interruption to work. A proposal has been made that the 
school should be within the workshpp enclosUl'e, on the space near the Electrical 
Engineer's office. This site would, however, be noisy and dusty, and it is 
questionable whether all existing space within ,the workshop enclosure should 
not be reserved for future extensions. 

VIII.--AoCOMMODATION FOR STAFF. 

Staff buildings. 22. The staff will be provided with house accommodation, for wbicll they' 
will have to pay rent under railway rules" 
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The following new houses will be requil'ed :-

Staff. Houses. , Estimated cost. 

(1 ) Principal One bungalow of the type built for District 
Officers. , 

(2) Assistant Masters 2 five-roomed bungalows as built for Assist-
ant District Officers. 

(S) Warkshop Instructor 1 four-roomed 
subordinates. 

bungalow as built for senior 

(4) Junior Assistant Masters 2 three-roomed bungalows as built for senior 

(5) Demonstrators and 
.taff. 

(6) Menial staff 

subordinates. 

{

3 sets senior Indian. subordinates' quart.ers 
clel~cal· 

4 set clerks' quarters. • . • 

12 sets menials' quarters 

Totsl Rs. 

Rs. 

30,000 

40,000. 

15,000 

20,000 

3,600 

3,00() 

3,600 

1,15,200 

The total estimated cost of Rs. 1,15,200 does not include cost of' land, as 
sites can probably be found on railway land, but out-houses, water supply and 
electric equipment should be able to be provided from the above S:lm . 

IX.-COURSIlS OF INSTRUC'rION. 

23. Pheoretical.-· The first year's course -for all apprentices would be First year. 
mainly directed towards making good deticiencies in previous education, in the 
direction of mathematics, applied mechanics, elementary physiCS and chemistry, 
and drawing. 

For the Locomotive Department apprentices the remaining four years Locomotive 
would be employed in a progressive course in drawing, applied mechanics and apprentices. 
mechanism, mathematics, elementary electricity and magnetism, physics and 
5hemistl'J, and general knowledge. 

In the last year some instruction could be given in general subjects, such 
as workshop methods, workshop organisation and accounts, machine design, 
,etc. 

The Engineering Department apprentices in the second year would have Engineering 
special courses in the subjects of their pal'ticulal' branches- apprentices. 

(a) for P. W. I. apprentices, on lay-out of points and crossings, etc., and maintenance 
of road; 

(6) for Inspector of Works apprentices, bnilding construction, strength of materials, 
elementary bridge and roof construction, simple acouunts, estimating and 

surveying; . 

(e) for Signal apprentices, interlocking and "ignalling add ststion working rules; 

(d) for Block Signal apprentices, electricity as applied to telegl'Ophs, telephones and 
• bloc.k instruments and station-working rules; 

(e) for Drawing office apprentices, design of buililings, and bridges, computation of 
quantities, estimating ami sUl'Veying. 
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For the Electrical Departmeilt apprentices, the course in the last four years 
would be based on that ·given to Locomotive Department apprentices, but 
special courses would be given in electricity, and the general maintenance 
and up-keep of electrical plant, wiring, etc. 

24. Pf"aatiaal.-In the first year all apprentices would go through a 
graded course of practical workshop work, the object being to acquaint them 
with the use of tools. 

:Duriug the next three:years the Locomotive Department apprentices 
would be posted to different shops in turn and have to wurk as workmen under 
the foremen of the shops, the object being to give them as wide a knowledge 
of workshop methods as possible. 

In the last year the Locomotive Department apprentices might be allow~d 
to specialise in anyone shop, for the work of whicb they had sbewn a special 
fitness. 

For the Engineering Department apprentices in the second year, special 
practical courses would be arranged for each branch. 

(a) P. W. I. apprentices would work practically on linking, maintena.nce and lay.out 
'of permanent way and poin~ and crossings under all experiencea permanent
way inspector and also on building construction. 

\b) Inspector of Works apprentices would be taught practical surveying and 'setting 
out, building construction and use of taokle, working with their own hands. 

(e) Signal Inspector apprentices would work as fitters in the signal shop and also be 
. given practical experience in erecting signals and interlocking gear. 

(d) Block Signal apprentices would receive practical training in constrncting apd 
repairing telephone and block instruments, testing lines, etc. 

(e) Draughtsmen apprentices would receive practical instruction in surveywg, levelling 
plotting and estimating on actual works. 

The Electrical Department apprentices would'receive their last four years 
practical training in the EleCtrical Department workshops and the power house 
and other allied work-,-

X.-'RECRU;ITMENT. 

25. Recruitml)nt for posts as apprentices in.all three 
on the results of an examination couple:! with selection. 
ination should not be under 16 nor over 19 years of age. 

departments will be 
Candidates }or exam-

Examination. The principal will hold an annual open examination. Before entering, 
each candidate will be required to say whicb branch of the service he wishes 
to join. Mter the examination every candidate will be examined for physical 
fitness and a report on his health made by the Rail way Medi.caf 0 mcer. 

Selection. 26.' The Locomotiv~ Superintendent, Chief Engineer, and Electrical 
Engineer will then select from the lists, after personal interviews or interviews 
with a selection board whichever may be found most suitable. The candi
date's place on the examination list and his"physicaJ fitness will be taken into 
consideratiou, but selection will largely depend!on his general' level of intelli
gence, strength of charactllr and the impression he makes at the time of his· 
personal iuterview. 

A. ('andidate would have the option of putting down his name for more 
than one department, and in that case he would come up for selection for the 
different departments in the ordllr in which he place3 them in his allplica1;ion. 
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J n view ofj;he different systems on which the education of Europeans and S~d .of 
I ndians is at present conducted, it is doubtful whether for some time to come exammlltiOll. 

it would be possible to have the same examination for both. The proportions 
of actual recruitment must depend largely on the vacancies in the hostels and 
school and, provided the examination secures that the selected candidates have 
the necessary education to assimilate the work at the school, it is not of much 
importance whether the same papers are set to Europeans and Indians. It is 
suggested that the standards adopted should be roughly the Junior Cambridge 
for Europeans and the Matriculation for Indians. 

XI.-CoST OF SCHEME. 

27. The initial cost of the scheme may he summarised as follows :-

School building. 
Furniture and equipment 
Hostels (1) Addition to Europeans 

(2) For Indians 
Houses for staff . 

Rs. 
70,000 
30,000 
10,000 
50,000 

1,15,200 

Total 2,75,200 

28. The recurring cost is estimated as follows :-

Staff . 
Stipends of apprentices 160 at Rs. 15 
Board of apprentices-

-European 195 at Rs. 34 . 
Indian 56 at Rs. 15 

Up-keep. of equipment and apparatus and stores 
Contingencies of sohool 

Ditto h oste I . 

Monthly 

Total annual 

or say Rs. 1,50,000 per annum. 

Monthly. Annual. 

.Rs. Rs. 

5,100 
2,400 

3,570 
840 
300 
100 
100 

12,410 

...... 1,48,920 
------

Initial cost. 

Recurring cost 

The initial annual expenditure will be somewhat less than this, or say 
Rs. 1,20,000 in the first year. 

29. The present expenditure on the training of 
mately as follows ;-

Salaries-
• Locomotive Department • 

Electri""l " 
Engineering " • 

School grant. 

Total annual expenditure 

apprentices is appron- Present 
exPenditure. 

Monthly. Annual. 
R.. Rs. 

3,600 
330 
870 

4,800 

57,600 
50 600 

58,200 
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ment in, 69. 

Cement: 
works in India, 37. 

Central Provinces: 
Director of Industries appointed in, 73; law 

of,. affecting pUl'Chase of land for in
dustrial concerns, 131. 

Certmcates of quality: 143; 144, 
Charcoal: -

By-products of, 59. 
Chawls: 

Description of, in Bembay, 154--156. 
Chelmsford-Montagu Report: 

not at variaDce with Commission's soheme,-
243. 

Chemical research institute: 
Recurring cost of proposed central, 213, 214~ 

capital cost, 225. 
Chemical Service, Indian: 

Proposed org"nisi.tion of, SZ, 83; .""ruitment 
and terms of service of, 83; committee-. 
suggested to· work out organisation of,. 
84; controlled-by imperial Dep<trtment 
of Industri .. , 198; cost of c.entral 
laboratory for, 213, 214. 

Chemicals "heavy": 
Materials for, 48. 

Chemist: 
Chief, 82; Deputy Chief, 83; proposed .for

Salt Department, 208; salary of Chief, 
214. 

Chemists: 
employed under different departments, 78; 

provincial industrial, 194. . 
China.: 

Trade in yarn with, 65. 
Chrome tanning: 

Future possibilities Of, 35; introduction of, 
by Madras Department of Industries, 
70. 

Chromite: 
Occurrence of, in India, 36. 

Circle officers: . 
already appointed in Madras for local. 

assistance- to industries, 14·0; under 
provincial Departments of Industries~ 
194; cost of, 222. 

Classification of scientific services: 
Agricultural Department as- example of, 78,. 

79; Geological Survey as example of 78 
79; as affecting Locai Governments' 81 ~. 
proposed by Commission, 81, 82. ' , 

Coal: 
royalty owners, 21; lack of, in llurma. 32 

limited extent of coking, in Indi~ 21' 
~8, ?9 ; specia~ BU.Ivay to secure ecor:omY· 
In use of, requll'ed, 59. 

Coal fields: 
in Assam, Bengal, Central India Central 

Provinces, Hydembad, 20 58 59 
Coke: ' , . 

Production of, on Bengal coal field 2 I . by-
products of, distillation, 49 '. ' 

Coking coal: . . 
Limited extent "f, in India 21 58 59 

Collegiate education: ' , , . 
Control of, in technology, 110, 119. 



Colliery owners: 
Proposed compulsion of~ to house their work

men, 158. 
Commerce and Industry: 

- Creation of department of, 68. 
Commercial and Industrial Intel

ligence: 
Department of, uses to Government and 

public, 120; must be dealt with by 
same agency, 121; Director of, to be 
member of Imperial Industrial Service, 
121; collection of, in Calcutta and 
Bombay, )21, 223; collection of, in 
offices of Director, of Industries, 191.; 
department controlled by irAperial 
Department of Industries, 197 ; depart
ment, estimated cos! of, 208. 

Commercial and industrial interests: 
Representation of, with tbe Government of 

India, 174; representation of, On Rail
way Conference, 174; on Goods Classifi
cation Committee, 174. 

Commercial education: 116, 117. 
Commercial exploitation: 

Necessity for, of Indian forests, 39. 
Commercial Intelligence officers: 

special for Bombay and Calcutta, 12J; 
oost of special, 223. 

Commercial member: 
Proposed, of Railway Board, 174. 

Committee: 
proposed to work ant detailed orgauisation 

of Indiau Chemical Service, 84; of 
other scientific services, 84; of Stores 
Department in Iodia, 128; proposed to 
enquire into extension of banking 
facilities, 182. 

<lompulsion : 
Case for and against, of employers to house 

their workmen, 157, 158; proposed, of 
colliery owners to house their workmen, 
158. 

Compulsory education: 
in municipalities in Bombay P"psidency, 152. 

Congestion: 
Effect of railway .-ates on industrial, in port 

towns, 173. . 
Controller-General: 

of Stores proposed, 128, 129; cost of, 212. 
Co-operation: 

Degree of success attained by, in cottage 
industries, 168; lack of unofficial workers 
for industrial, 169; duties of Directors 
of Industries in respect of industrial, 
no. 

Co-operative credit: 
Effect of,. as a preparation for other forms of 

. co-operation, 168; relation between 
Departments of Industries, Agriculture 
and, 170, 189, 190. 

Co-operative unions: 
Need for, for industries, 168. 

Co-opted members: 
List of, of Indian Industrial Commission, 3. 

Copper: 
Occurrence of, in India, 36; smelting, in 

·India, 47. 
Cottage industries: 

of Burma, 32'; part played by women of 
Burma in, 32; industrial schools useful 

> for not for organised industries, 98; 
industrial schools must work in close 
touch with, 99; technical assistance to, 

iii 

Cottage industries-conttl. 
137; assistance in marketing products 
of, 137,166,169; in jails, 142; effect 
of modern manufactures OilJ 162; relative 
importance of, in India, 162; existing 
wea~ points of, 164; organisation of, in 
Japan, 166; provision of markets for 
products of, 166, 167; degree of success 
attained by co-operation in, 168; orga
nisation of, by small entrepreneurs, 169; 
marketing organisation fur products of, 
169; loans by Government to small and, 
185, 186; cost of organisation for grant
ing loans to small and, 221, 222. 

Cottage industry: 
Metal working as a, 163; sericulture as 3, 

163; silk weaving as a, 163; dyeing-as 
a, 163. 

Cotton: 
Il!dian, Cl'OP, 33; adulteration of, 143. 

Cotton mill industry: > 

Description of, in Bombay, 17; labour 
recruited by jobbers in, in Bombay, 18; 
labour in, in Bombay, 18; wages in, 
in Bombay, 18; in Ahmedabad, 30 i 
growth of, 65; started by Indian's in 
Bombay, 65. 

Crafts: 
See" Art crafts." 

Crewe, Lord: 
Views regarding i"dustrial policy, 71, 72. 

Crop forecasts: 124. 
Current finance: 

Scheme for provision of, for middle-class 
industrialists, 182, 18~. 

D 
Deccan: 

Cotton tract, 23. 
Deficiencies: 

In manufactured materials not prodnced in 
India-metals, chemicals, other pro
ducts, 47-4g; articles not produce<i 
in India, 4g-50. 

Dehra Dun: 
Recommendations regarding the Forest 

Research Institute at, 40, 42; Forest 
Research Iustitute, 80, 81. 

Delhi: 
Descril-'tion of, 27, 28. 

Demonstration: 
Explanation of term, 136; iril perial research 

and, factories to be controlled by imperial 
.Department of Industries, 1 g8; cost of 
imperial research and, factories, 214 j . 

cost of provincial industrial experimenf.s 
and, 220, 221. 

Department of Industries: 
Relations between, Co-operative Credit and 

Agriculture, 57, 170, i89, 190; in 
Madras, 70, 7) ; .ample list of indnstries 
that may be aided by previncial, 141; 
control of electric il1l:'pectors by, 148 ; 
arguments for a provincial: 18t;, 189; 
heads of business under provincial, 
189; agTicultural engineering to be 
controlled by, 189, 190; circle officers 
under provinei.l, 194; staff of, 194; 
arguments for an imrerial, 195; Member 
in charge of impel-ial, 197; heads of 
business under imperial, 197-199; 
Financial Adviser to Indian Industries 
Board and, 200; engineering qualifica-

• 
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Department of Industries-contd. 
tions required by majority of officers 
under imperial, 201, 202; cost of 
imperial, 206, 207; cost of audit 
establisbment of impelial, 207; cost of 
administration of provincial, 215. 

Deputy Director of Industries: 
Salary, qualifications and duties of, 193. 

Dhanbaid: 
Proposed school of mines at, 114, 115. 

Director of Conunercial and Indus
trial Intelligence: 

to be meIpber of Imperial Industrial Ser"ice, 
121; headquarters of, to be at Calcutta, 
121; should have, right. to attend 
meetings of Railway Conference and 
Goods Classification Committee, 174; 
See also ,; Commercial and lndustrial 
Intelligence." 

Director of Industries: 
proposed by Naini Tal Conference, 68, 69; 

qualifications of provincial, 191, 192; 
provincial, to be member of Impelial 
Industrial Service, 192 j provincial, to 
be Secretary to Local Government, 192;. 
salary of provincial, 193. 

Director of Statistics: 
Statistics bow to be dealt with by, 12.2; and 

crop forecasts, 124. 
Directors: 

Government, in Government-aided industrial 
undertakings, 185. 

Directors of Industries: 
appointed in Bengal, Bombay, Central 

Provinces, Madr,s, Punjab, United 
Provinces, 72; to collect provincial 
commercial intelligence, 121; work of 
in purchase of Government stores, 128, 
129; dnties of, in respect of indnstrial 
co-operation, 170; cost of workshops 
and laboratories for, 224. 

Disease: 
Effect of, on efficiency of labour, 151, 160, 

16!. 
Distillation: . 

of coke to recover by-products, 49; of wood 
sbould be undertaken experimentally by 
Government, 59; See also" Wood 
distillation. H 

Drugs: 
Possible extended manufacture of, in India, 

48; adulteration of food and, 143. 
Dyeing: 

industry, 141; as a cottage industry, 163. 
Dyes: 

Comparison of synthetic and vegetable, 163, 
164. 

E 

East India Company: 
Policy of, towards industries, B, 68. 

Eastern Bengal and Assam: 
Industriar policy of Government in, 72. 

Economic conditions: 
Diversity of, in different parts of India, 12. 

Education: 
Unpractical and literary tendency of, 92, 93; 

of factory children, 152; of half timers, 

Education-contd. 
152; tecbnical and industrial, controlled 
by imperial Department of Industries, 
198; cost of supervision of· industrioJ, 
by imperial Department 'of Industries, 
212, 220; recurring cost of, of mechani: 
cal engineers, 216-218; recurring cost 
of engineering and technological, 216-
218; cost of technical and indnstrial,. 
216-220; capital cost of technological, 
218, 223, 224; recurring. cost of 
industrial, 21 il,; capital cost of industrial,. 
223; capital cost of engineering, 224. 

Education Commission: 
Indian, 1882, 93. 

Education Department: 
Scientitic officers in, 85, 86. 

Educational Conference: 
Simla, 1901, 93. 

Electric Inspectors: 
Improved type of, 147; control of, by 

Departments of Industries, 1'48;. 
salali_s of, 215. 

Electrical engineers: 
training of, 95, 109. 

Electrical plant: 
not manufaetured iu India, 50. 

Electricity Act: 
Administration of, 147, 148; provincia!' 

advisory boards for appeals under, 147· 
administiation of, controlled by imperiaJ, 
Department of Industries, 198. 

Electro-chemical: 
Possibilities of, and thermo-electrical work,. 

B!. 
Electro-motors : ~ 

for small nrban industlia! workers, 137. 
Employers: 

Assistance too for building industrial dwell
ings, 153, 154; ca._ for and against 
compulsion of, to house tbeir workmen, 
157, 158; taxation of, to finance 
industrial dwellings, 159. 

Employment: 
Collection of statistics of, 122. 

Engineering apprentices: 
Training of, 108, 109; recurring cost of' 

train;ng, 2-16-218; capital cost of' 
training, 224. 

Engineering colleges: 
in India, 105-·107; Engineering College, 

Roark .. , 105 ; M"dTas Engineering 
College, 105, 106; Sibpur Engineering 
Oollege, 106; Poona Engineering· 
ColI?ge, ~OB; tecbnol~gical. training to 
be glven!D, 109, 110 ; llupena!. engineer
ing college proposed, no· cost of 
existing, 216; capital cost of proposed 
and te.lm,,!o"';cal colleges 217 21S' 

c· "" 223, 224; cost of. proposed imperiaL 
engineering college, 2:25. 

Engineering firms: 
in Oalcntta, 15, 16; in Bombay, 18,19. 

Engineering qualifications: 
generally required by majority of officers. 

- under impel;a! Department of Industries,. 
20!, 202. 

Engineering shops: . 
Absence of Indian foremen in, 26, 103, 104. 

Engineering training: 
in India, too largely influenced by needs of' 

Public Works Department, 106, 107;: 
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Enginecping training-contd. 
age of students for starting, 108; See 
also " Mechanical engineering JJ 

" Mechanical engineers." ' 
Engineers, industrial: 

Duties of, 138, 193, 215, 216. 
Entomological Service: 

suggested, 84, 85. 
Entrepreneurs: 

Organisation of cottage industries by small, 
169. 

Essential oils: 
iudustry, $>l,l. 

Estimate of costs: 
based. on pre-war rates. 205; summary of, 
225-228. 

Evening classes: 
Mining education in, 112-114. 

Exhibition: 
Calcutta, of 1884-85, 68 j Indian and 

Colonial, 1886, 68. 
Exhibitions, industrial: 

a duty of provincial Departments 'of 
Industries, 189. 

Experiments: 
Cost of provincial industlial, and demonstra- ' 

tion, 220, 221. 
Explosives Act: 
.. controlled by imperial Department of 

Indnstries, 197. 

F 

Factories Act : 
Reasons for imperial control of, 188 ; 

Djrector of Industries to administer, in 
provinces, 191 : administration of, to be 
controlled by imperial Department of 
Industries, 198. 

Factory and boiler inspection: 
a duty of, provincial Departments of Indns

tries, 189, 191; cost of, 222. 
Factory children: 

Education of, 151, 152; See" Edncation." 
Factory hours: 160. 
Famine Commission, Indian (1880) : 

Remarks on excessive numbers of persons 
employed in agricultnre, 52, 53,93. 

Famines: 
Effect of improved communications on, 8. 

Ferro-manganese: 
Manufacture of, in India, 22, 48. 

Fertilisers : 
Adulteration of, 144. 

Fibre crops: 
Industrial possibilities of, 34, 49. 

Finance: 
Responsibility for, of industrial dwellings in 

Bombay, 158; taxation of employers to, 
industrial dwellings, 159. 

Financial Adviser: \ ' 
to Indian Industries Board and Department 

of Industries, 200. 
Financial assistance: 

Gover,nment, to industrial undertakings, 
183-185. 

Financial difficulties: 
of small indushialists, 178. 

Financial organisation: 
Lack of, in mofussil, 176; See "Banking 

facilities." 

Fish: 
canning industry, 141. 

Fisheries: 
Proposals regarding, 43, 44. 

Fishenes Department: 
in Madras, 4.3; in Bengal, 43, 44. 

Flax: 
little grown in India, R4, 49. 

Flour: 
milling industry, 141. 

Food: 
Adulteration of, 143. 

Foremen: 
Lack of Indian, in engineering shops,- 26, 

103, 104; training of, for mechanical 
engineering, 103-105. 

Forests: 
in Burma, 31; extent of Indian, 37, 38; 

recommendations regarding working of, 
37 -42; commercial exploitation of 
Indian, 39. 

Forest communications: 38, 39. 
Forest Department: 

Bulletins of, 40. 
Forest Economist: 

vir ork of, 40, 80. 
Forest produce: 

Transport of, 38,39. 
Forest products: 

Commercial utilisation of results of research 
into Indian, 40-42; pioneer factories 
required for, 40-42. 

Forest Research Institute: 
Dehra Dnn, 40, 42, 80. 

Freight: 
Adjustment of, for single journey over more 

than one line, ]73; sbipping, 175; See 
I( Railway rates/' 

Fruit: 
canning industry, 141. 

Fuel: 
Economy in use of coal as, required, 58, 59; 

experiments, in use of wood as, required, 
59; plantatIOn, for, 59; uses of 
mineral oil as, 59, 60. r 

G 

Gas engine plants : 
Use of, recommended, 59, 60. 

Geological Survey: 
devoted special attention to economic work 

from about 1904, 68; work of, depart
ment, 76; as an instance of organisa
tion of a scientifio department, 79; to 
inspect Government mining concessions, 
145; to be controlled by imperial Depart
ment of Industries, 197; proposed 
strengthening of, 207. 

German: 
Hide trade largely in, hands, 35. 

Germany: 
Indu,tlial banks in Japan and, 180. 

Glass: 
Dependence of India on imported, 50. 

Glass manufacture: 
Materials for, 37 ; failure of experimental, 

in Madras, 73; teohnioal assistanoe 
required for, 141. 

Goods Classification Committee: 
Director of Commercial and Industrial 

Intelligence should have right 

B 



Goods Classification Committee -Ilontd. 
to attend meetings of Railway 
Conference and, 174.; lepresentation of 
commercial and industrial interests Oll, 

174 
Gorakhpur (Babhnauli) : 

Loan to sugar factory in, 69. 
Government-aided industrial under

takings: 
Capital for, to be raised 10 India ill rupees, 

185. 
Government directors: 

for aided industrial ulld81·takings, 185: 
Government financial assistance: 

to industrial undertakings} 183-185. 
Government of India: 

industrial poliCy of, 68; responsible 'for 
general industrial policy of country, 
195. 

Graphite crucibles: 
not made in India, 48. 

H 

Half-timers: 
Education or, 152; proposed system of 

split shift, for, 152. 
Hand-loom: 

weavers affected by competition of mills, 
10,98,162; assistance to, industry, 137, 
141; impodance or, w'3aving, 163; 
traiu]og or master weavers, 164, 165. 

Hand-loom factories: 
Possibilities of small, 164, 165, 169. 

Handicrafts: 
School oI, ·at Nagpur, 73. 

Heads of business: 
under provincial Departments of Industries, 

189; uuder imperial Department of 
Industries, 197-199. 

Hide trade: 
largely in German hands before war, 35. 

Hides: 
and leather trade, recommendations regarding 

the, 35; 36 j low railway rates a'D, to 
Calcutta, 172. 

" High-speed" steel: 
not made in India, 48. 

Hindu joint family: 
an obstacle to registration of partnerships, 

150. 
Hours of employment: 

in factories, Hi!). 
Housing of industrial labour : 

in Calcutta, 14, 103; in Bombay, IB, 154-
159;' on tbe coal field, 21; at Sakchi, 
23; in Ca,wnpore, 29, 153; acquisition 
of sites for, 132, 133, 153, 154; general 
question· of, 152, 153; in Rangoon, 
153; schemes for financing, in Bombay; 
156,157 ; case fOl' and against compul
sion of employers, 157, 158; proposed 
compulsion of colliery owners, 158. 

Hydro-electric licenses: 
Standard conditions for, 62. 

Hydro-electric survey: 
shonld be undertaken by Government, 02, 

63; cost of, 213. 
Hydro·electri,c works: 

on Western Ghats, 18, 61. 

vi 

Hydrograp~ survey: 
See " Hydro-electric survey." 

Ichthyologists: 
. ;.; eeJ for, 44. 

I 

Imperial Department of Industries: 
respective shares of provincial' and, in 

technical assistance to 1tdustries, 140, 
141; See also "Department of Indus
tries"; argnmCllts for an, 195; Member 
iil charge of, 197; snbjects under, 197-
199; estimated cost of, 206, 207; 
estimated cost of audit establishment 
f~r, 207. 

Imperial engineering college: 
proposed, no; cost of, 225. 

Imperial Industrial Service: 
See (, Industrial Service,'" 

Imperial Institute: 
Value of work done by, 91. 

Imports: 
Effect at on cottage industries, 10; effect 

of, on Indian rural life, 10; principlw 
which should govern railway rates on, 
173; favourable "ail way freights on, 
of industrial m""hinery, 173 .. 

Improvement Trust, Bombay: 
Work of, 156. 

India Office: 
Stores Department of, 129. 

Indian Chemical Service: 
"See Chemical Service, Indian." 

Indian Industrial Commission: 
Constitution of, 1; list of Members of, 1, 

2; tOUI' of, in 191 6-17, 3; tour of, 
in 19l7-18, 3; assistance derived from 
work of Indian Munitions Board by, 
3, 4 j scope of report of, 4. 

Indian Industrial Conference: 
started in 19U5, 66. 

Indian Industries Board : 
See "Industries Board, ] ndian." 

Indian Institnte of Science: 
Bangalore, 89. 

Indian Munitions Board: 
Assistance derived from work of; bv Indian 

Industrial Commission, 3, 4; "work of, 
for improvement of tanning industry, 42; 
work of, showing possibility of mann~ 
facturing Governmen-t stores in India, 
126. 

Indian trade agents: 
abroad, 125, 

Indian Trade Commissioner: 
work of, 124; to be [member of Imperial 

Industrial Service, 124; to be assisted 
by agricultural, forest and geological 
eXFerts, 125. . 

Indian Trade Journal: 125. 
Indians: 

in industry, reasons for comparative want of 
success, 64; in industry, more successful 
in west of India, 64, 65; .bare taken 
by, in industria.! work, 64·67; recrnit
ment of, for chemical service, 83; as 
chief source of recruitment for in
dustrialservice, 204. 
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Indigo: 
in Bihar, 25, 26; possibilitjes of improvE:

ment of, 26. 
Indus: 

barrage scheme, 05. 

Industrial and technical teachers: 
Provision of, . n 7. 

Industrial Bank: 
Idea of, supported by Bombay Auvisorv 

Committee, 178; 'fata, 179, 182. . 
Industrial Banks: 

In Japan, and, Germany, 180; conditioDs 
nuder which, should work', 180, 181; 
expert commit,tee recommended to re~ 
port on necessity of Government assist
ing, 182. 

Industrial Commission: 
See" Indian Industrial Commission." 

Industrial Conference, Indian: 
,tal·ted in 1905, 66; Naini Tal, 1907,68,69; 

Ootacamund, 70, 7l. 
Industrial co-operation: 

Lack of non-official workers for, Ifl9; duties 
of Directors of Industries in respec.t of, 
170. 

Industrial development: 
R.elative backwardness of Indian, a com

paratively recent historical ~ea.ture} 6 j 

rea~ons why India did not share in 
modern, of West, 92. 

Industrial dwellings: 
Acquisition of sites for, 132, 133, Hi3, 154 ; 

assiRtance to employers for building, 
153, 154; in 110m bay> See "Bam bay" ; 
responsibility fOl' nnance of, See 
" .Bomhay "; taxation of employers to 
finance, 159. 

Industrial education: 
Control of, in Madras, 71, 73; control 

of, 98, 99, llS, 119; cost of supervision 
of, by imperial Department of In
dust,Ties) 212, 220; cost of; 219, 2:23. 

Industrial engineers: 
Duties of, 13M, 193,215,216. 

Industrial enterprises: 
Risks of, 13,]" 135. . 

Industrial experiments and demon
stration: 

imperial, cost of, 214, j provineial, cost of, 
220, 221. 

Industrial information: 
Exchauge oJ', between provinces, 130, 189. 

hdustrial Intelligence: 
Director of Commercial and, to be member of 

Imperial Indush'ial Service, 121; and 
commercial intelligence mnst be dealt 
with by' same agency, 121 ; collection of, 
in offices of Directors of Industries, 194 ; 
See also' "Commercial and Industrial 
Intelligence." 

Industrial labour : 
Necessity o£ primary .edu,,;,,tion fo~" See 

" Primary EducatIOn ; relatIve In
efficiency of, in India, 151; low 
stand"rd of comfort of, 151; housing 
of, See" Housing of indnstriallabollr." 

Industrial machinery: 
.Favourable freights on imports of, 173. 

Industrial organisation; 
Total cost of imperial, 225; total cust of 

provincial, 225. 
Industrial policy: 

of Government, 68, 73, 74; Government of 
India responsible for general, of country, 
195. 

Industrial schools: 
History of, 97 j founded bv missionaries, 97 ; 

useful for cottage. ·not for organised, 
industries, 98; control of, 98, 99, lIS, 
119; must work in close touch with 
cottage industries, 99; recurring cost of, 
219; capital cost of, 219, 223; See also 
" Industrial education:" 

Industrial Service: 
Director of Gommercial and Industrial 

Intelligence to be member of, 121; 
Indian Trade Commissioner to be 
memb€'r oi, 124; Director of Industries 
to be me;u ber of, 192 ; Deputy 
Director to be member of, 193; 
Imperial, proposed, ~U2., 203; recruit
ment for; 2('3 j salaries of members of, 
203 ; temporary mpasures for I'ecruit
ment for, 204; Indians as chief source 
of recruitment for, 204. 

Industrial surveys: 73, 74. 

Industrial undertakings: 
Government finaucial assistance to, ]83-1 R5 ; 

Government directors in Government
aided, IHo; capital for Government
aided, to be raised in India in rupees, 
185; new, may be helped by Govern
ment, though tbey compete with 
esbblishecl industries outside India, 185. 

Industrial work: 
Share taken by India.ns in, See" Indians ". 

Industria lists : 
Financial difficulties of small, 178; scheme 

for prnvisiop. of current finance for 
middle-cia,s, IS2, 183. 

Industries: 
Importance of . agriculture to, 52;. 

technical assistance to, of national 1m .. 
portance, 139, 140; sample list of, 
that may be aided by provincial Depart
ments of Industries, 141; capital for, 
readily forthcoming in Bombay, 17S; 
financial. a!'sistance to, of national 
importance, 183,184; -See also" Depart .. 
ment of Industries" and "In~strie9 
Board, Indian." 

Industries Board, Indian: 
proposed, 196, 197; members of, 199; 

salaries of members of, 199; Financial 
Advi.er to, and Dera,;;med of In
dustries, 200; hEadquarters of, to he 
with Government of India, 200; Secre
tary to, 200; estimated cost of, 206. 

Industry : 
Trade found more profitable than, hy 

business houses in India, 13) 46, 47 ; 
and by Indian., 64. 

Inspecting staff for stores: 
Cost of, St!e " Stores." • 

Inspection: 
of technical and industrial education by 

imperial visiiing officrlrs, See B ':rechnical 
and industrial education"; of Govern-

• 
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Inspection-contd. 
ment stores purohased in India, See 
"Stores ~'; absence of facilities for, of 
stores in India, 126, 127. 

Institution of Civil Engineers: 
Principles recommended by Council of, for 

training of engineers in England, 101, 
108. 

Intelligence, commercial and indus· 
trial: 

Se. "Commercial and Industrial Intelli
gence." 

Interest: 
High rate of, in busy season, 111, 118. 

Inventions and designs : 
to be controlled by imperial Department of 

Industries, 191. 
Iron: 

Extent of, are in India, 36. 
Iron and steel: ' 

manufacture, 21, 22 i Bengal Iron and 
Steel Company, 21, 22 i Tata Iron and 
Steel Company, 22 i Sakchi Iron and 
Steel Works, 22 i deficiencies In 

mannfacture of, 45. 
Irrigation: 

by power pumping, 54, 55. 

Jail labour : 142. 
Jails: 

J 

• 
Cottage industries ln, 142 i power plaut in, 

142. 
Japan: I 

Success of, as a stimulus to 8zoade8lti move
ment, 66 ; organisation of oottage indus
tries in, 166 i indnstrial banks in, 180. 

Jobbers: 
Labour recruited by, in ootton mill industry 

of Bombay, 18 i effeot of reoruitment 
by, 156. 

Jute: 
the, industry, 13, 14 i marketing of, 24; 

adulteration of, 143. 
Jnte districts: 

Wa!fes in, 24. 
Jute mills: 

in Calcutta, IS, 14 i labour recruited by 
sardars in, 14; Indians take no share in, 
management of, Hi; wages of laboor 
in, 15. 

• 

K 

Kashmir: 
. Installation of hydro-electrio power in, 6 I. 
Key industries: 

Mineral deposits of India sufficient to main
tain, 36 i technical assistanoe"l;o, 139 
140 i finanoial assistance to, 183, 184. ' 

Kips: 
Trade in East India, 35. 

• L 

Laboratory : 
Cant of central, for Che,;"ical Service, 214. 
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Laboratories: 
of Directors of Industries for testing 

machinery, 57 i of Directors of Indus
triea for industrial investigations, 188; 
cost of worksbops and, for Directors of 
Industries, 224, 225. 

Labour: ' 
General scarcity of, in India; 9 i on the coal 

field, 21 i in tbe tea gardens, 25 ; in the 
railway workshops, 26; in the Delhi 
mills, 28 i in Cawnpore, 29; See 
" Agricultural labour'''; "Cotton mill 
industry" j U Housing n ; "Jute mills.)' 

Laissez faire: 
policy, 6, 68, 92. 

Lamp-making : 
industry, 141. 

Land: 
Difficulty in obtaining, for sites of indus-' 

trial oonoerns, 18I. 
Land Acquisition Act : 

Difficulty in interpretation of section 40 of, 
132 iIormula for interpreting section 40 
of, 132. 

Lead: 
ore in India, 36.' 

Leather: 
industry, 49, 141. 

Loans: 
by Government to small and cottage indus

tries, 165, 185 i by Government to, 
, organised industries, 184 i cost of 

orga'0'ation for granting, to small and 
cottage industries, 221, 222. 

• 

M 

Machine tools: 
not manufactured in India, 50. 

Machinery: 
Imports of, into India in 1913-14, 46· only 

manufactured in India on small' scale, 
46, 50; advantages of employment of 
in agriculture, 53, 54; favourable rail~ 
way rates proppsed for imported, 113. 

Macpherson Committee: 
on mining education, 1913-14, ll3, 114. 

Madras:. . 
industrial polioy in, 69-73 i Director of 

Industries appointed .in, 7\!, i Pumping 
:>nd .Boring Department, 72; Engineer"' 
mg College, 105. ' 

Madura: 
Technological institute at, 18. 

Mahajan: 
as a momssil financier, 171. 

Manchester Steam Usens: Association: 
quoted as an example, 189. 

Manganese: 
Occurrence of, ore in India, S6. 

Manipulative industries: 
Orga,!-ised industries clw:sifi!ld as, and oper .... 

hve, 100, .101 i prInCIples of training 
for, 100,101. . 

Manufactured materials: ' 
Deficiencies in, not produced in India-

metals, chemioals, other products, 
41-4.9. 

Marine engineering: , 
Training in navigation and, llo, 116. 



Markets: 
UnBatisfaotory organisation of, 10; mofnsBiI, 

in India, 10 ; provision of, for productB 
of cottage industrie., 166, 16~. 

Match industry: 141. 
Matches: 

Suitability of Indian timbers f01', 40 ; planta
tions for supply of wood for, 42. 

'Mechanical engineering: 
Training for, iOI-IOg ;' training of artisanB 

. for, 102, 103; training of ftremen for, 
103-105; teaching of, in the Victoria 
Jubilee Technical InBtitute, Bombay, 
Ill. 

,Mechanical engineers: 
Proposals 'for general training of, 108, 109; 

proposals for specialisecl training of, 
109; salary, qualificationB and duties of 

'provincial, 138, Ig3, 215; recurring 
cost of eduoation of, 216-218; oapital 
cost of teaching institutions for, 224. . 

'Member in charge: 
of imperial Department of Industries, 197. 

'Members: ' 
Hst of, of Indian Industrial Commission, 

I, 2. 
'Metal working: 

as a cottage industry, 163. 
Metallurgical: ,. 

teaching and research institute, proposed at 
, S1tkchi, 90, 115; cost of do., 225; sohool 

for, training at Sakohi, 115. 
Mica: 

Ocourrences of, in India, 37. 
Micanite: 

Manufacture of, in India, 37. 
'Middlemen: 

excessive number of, in mofussil trade, 9, 10. 
'Mineral resources: 

of India, 36, 37. 
Mineral rights: 

Acquisition of, 131, 146. 
Mines Act and Mining Rules: 
, imperial control of, 188, 197; provincial ad-

ministration of, 191; See also" Mining." 
Mining: 

wasteful methods of, 21, 145; industry of 
Burma, 31; industry of Indi~, See 
" Mineral r~sorirccs JJ; inspection of, 
conoessions 145, 146; rules, 145-
147 ; lease; might be simplified in form, 
146; manuals recommended, 147. 

Mining education: .. 
",' .at Sibpur College, 112, 1I3; III evem~g 
, :;;;,: classes, !l3, 1I4; proposals of Comlll1Jl-

'jiil sion for, lI5, 116. 
:Missionaries: 
•• ". Industrial schools founded by, 97. 
Monazite: 

Occurrence of, in India, 48. 

Montagu-Chelmsford Rep~~: , 
not at variance With CommIssion s scheme, 

243. 
Morley, Lord: .. 

views regarding indust;"lal pohoy, 71, 72. 

Munitions Board: 
See" indian Munitions Board." 

_Mysore : . . . 41 42 
Sandal wood oil distillatIOn Ill! ' ; 

inRtallation of water power Ill, 60, 61 ; 
rule,dor hire-purchase in, 186. 

ix 

N 
Nagpur: 

School of Handicrafts at, 73. 
Naini Tal: 

Industrial Conference, I\l07, 68, 69. 
Navigation: 

Training in, 115, !l6. 
Night schools: 

not desirable as a rule for engineering 
apprentices, 102. 

Nitrogen: 
Fixation of, by elechic power, 61. 

N on-o:tli.cial agency: 
neoessary for welfare work among industrial 

labourers, 161. • 
Non-official workers: 

Lack of, for industrial co-operation, 169. 

o 
Oil: . 

fields in Burma, ;ll, 32; fields in India, 
59-60; UBeS of mineral, as fuel, 60. 

Oil extraction: 
Economies in vegetable, by use of small 

power plants, 56/ 
Oil milling: 

possible developments of, 'industry, 34; 
Government pioneering of, industry at 
Cawnpore, 69; technical assistanoe to, 
industry, 141. 

Oil seeds: 
Industrial possibilities of, 34, 56; adultera

tion of, 143. 
Ootacamund: 

Conference at, on industrial policy, 1908, 
70, 71. 

Operative industries: . 
Organised ind ustries cla~si~ed as ~~m" 
\ pulative and, 100; pnnClples of tralmng 

for, ]00, 101. 
Ordnance factories: 

Goverument, 27; might be oont,".lled by 
, imperial Department of Industries, Ig8. 

Organisation of finance: 
Lack of, in mofussil; 176,177; See also 

$l,Banking facilities." 
Organised industries: 

of Burma, 31 ; industrial schools for cot!",.ge, 
not for gS·general principles of trammg 
for 99' ~lassed as manipulative and , , . II 
operative, 100, IO!-; small, espeC1~ y 
promising in India, 134; tech~cal 
assistance to large", 138; techmeal 
assistance to small, 138, 139. 

P 
Paper: 

Manufacture of, at Punalur, 73. 
Paper pulp: .. 

. Failure to manufacture, In India, 40, 41. 
Partnerships: . 

Registration of, 14g, 15~; tr~~sltory .or 
single-venture, 150; HUldu JOlllt family 
an obstacle to registration of, 150. 

Patents: . . 
Position of, and Patent law III I!!d.ta, 1 ~8, 

149' to be controlled by Imperwl 
Dep~rtment of IndustrieB, 197. 
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Pencils: 
Necessity of plantations to supply wood for, 

42; manufacture of, in Madras, 73. 
Petroleum Act: 

to be controlled by imperial Department of 
~ Industries, 197. 

Pig iron: 
Regular production of, in India only since 

H75, 45; production of, as a basis for 
industries of civilised countries, 45. 

Pioneer: 
fadories required for forest products, 

40-42; factories in United Provinces, 
SO, 70; factories in Madras, ~'O; when 
Government should undertake, factories, 
135. 

Pioneering: 
Explanation of term, 135, 136. 

Plantations: 
required to provide cheap wood for special 

industries, 42 ; for fuel, 59. 
Poona: 

College of Engineering, 106. 
Pottery: 

Existence of suitable clays for, 37; industry, 
14l. 

Power plant: 
See "Electro motors"; "Gas engines"; 

H Irrjgation n; in jails, 142. 
Primary education: 

NeCBF:sity of, for artisans and industrial 
I.bourers, 96, 152; in Buckingham 
and Carnatic Mills, Madras, 96, 152; 'by 
employers of labour, 96, 97. 

Production: 
Statistic, of, 122. 

Provincial Departments of Industries: 
Respective shares of, and imperial Depart

ments of Industries in technical assist
ance to industries, )40, 141; cost of 
administration of, 215; See "Depart
ment of Industries." 

Provincial industrial organisation: 
Total cost of, 225~228. 

Public health: 
Importance of improvement of, 151, 160. 

Public Works Department: 
Enginee"ing training in India too 'Iargely 

influenced by need" of, 106, 107. 
Pumping and ~oring Department: 

Madras, 72. 
Pumping plants: 

for irrigation, 54, 55; technical assistance in 
setting up, 141. 

Punalur: 
Manufacture of pape.r at, 73. 

Punjab: 
, Director of Industries appointed in the, 72 ; 

laud law affecting purchase of sites for 
industrial concerns in the, 131. 

Purchase of stores: 
See" Stores." 

Purchasing staff : 
Cost of stores, 210. 

R 

Rail·borne trade: 
of Calcutta, 16; /Jf- Bombay, 17; of Delhi, 

, 27; of Cawapore, 28, 29. 

Railway Board: 
Representation of industrial interests on, 

174; commercial memher of, proposed, 
174·. 

Railway Conference: 
Representation of commercial and industrial 

interests at, 174; Director of' Com. 
mercial and Industrial Intelligence· 
should have right to attend meetings 'of, 
and Goods Classification Committee, 
174. 

Railway questions: 
Consideration of commercial and industriat 

aspect of, 174. 
Railway rates: 

especially low in case of traffic to and from
ports, 171, 172 ; low, on hides to 
Cal.!utta, 172; to and from p'orts and' 
internal, to he as nearly as possible 
equal, 172; individualistic bias of 
railway policy as affecting, 173; effect 
of, on indutsrial congestion in port 
towns, 173; principles which should 
govern, on imports, 173 j effect of 
'block', 173; met~od of .calculating 
. scale' or 'tapenng " 173; special 
concessions of low, to new industries,.. 
174. 

Railway workshops: 
Detcription of, 26, 27; facilities for t''!Iinin!; 

presented by, 102; apprentice artisans. 
in, 102, 103; apprentice foremen in 

'10:1-105; apprentice engineers in, 108;. 
109; in Bombay, 1M!. 

Railways: 
Effects of, On Indian economic conditions. 

generally, 7 j effects of, on Indian 
agriculture, 7 J S; lack of, in forest areas . , 
39 ; purc.hase of stores for, how to. be
dealt with, 129; effect on rates of com-' 
petition of water transport with, 17 L 

Recruitment: 
for Chemical Service, R3; for Industrial' 

Sel'viceJ 203'; temporary measures for, for 
Indu~trial Service, 204; Indians as 
chief source of, for Industrial Service, 
20~ , 

Refractory materials: 
Manufacture of, at Kumardhubi, 23. 

Report: .-
Scope of, of Indian Industrial Commission

J
• 

4. 
Research: 

into Indian forest products. commercial 
utilisation of remIts of, 40-42 . 
necessity of, and scientific advice £0; 
industrial development, 75, 76· a 
necessary function of (JoVel'Dl~ent' 7p 

, 77; in India, 87-90; abroad,'ho':' 
far neceflsarYJ 9U, in; imperial and 
demonstl'ation factories to be controlled 
by imperial Department of Industdes 
198; cost of chemical, 213, 214; cost of 
imperial, and demonstration facioriee 
2~ , 

Research institutes: 
Location of, 88, '8V ; advanta"'es of "I,ecialised 

90. _ ," > 

Research officers: 
Receipt of fees by Government, 87, 88. 

Resin and Turpentine: 
Go.vernment factod". for, 41. 



Rice: 
Mill. in Calcutta, 16; in Rall,,""oo, 31; 

culti.vation in Burma, :>'0 i °flour and 
riue-milling industry, ] 41. 

River trade: 
of Calcutta, 16. 

River transport : 
Recommendations regarding, 174., 175. 

Roorkee: 
Engineering College, 105. 

Royalty owners: 
Coal, 21; wasteful working encouraged by, 145. 

Rubber: 
EXpOl·ts of, from Indian forests, 38; not 

manufacture~l in India, 49; exports of 
l'aw: from India, 49. 

Rupee capital: 
for Govel'llment-aided industrial under

takings, 185. 
Rural India: 

Description of, in pre-British times, 7. 

S 

Sakchi: . 
Iron arid SLeel Works, 21-23; MetallurgL

cal teaching andreoearch institute at, 
QO, 115; proposed metallurgical school 
at, 115. 

Salsette: 
Site for future inc1 ustrial extension of 

Bombay, 159. 
Salt: 

as a basis for, chemical manufactures, 48; 
controlled by imperial Department of 
Industrie, 197; estimated cost· of, 
department, 207, 208; proposed chemi.t 
for, department, 208. 

Saltpetre industry: 
in India., ;;7, 141. 

Sandalwood oil: 
distillation in Mysore, 41,42. 

Sann hemp: 34. 
Sardars: 

Jute mill labour recruited by, ]4.. 

.. Scale" rates: 
Method of calculating, 173. 

School of Mines: 
at Dbanbaid proposed, 114, 115. 

Schultze·Delitsch: 
Urban artisaDs may be helped by bank of, 

type, 169. 
Scientific advice: .' 

Research and, necessary for mdustnal de
velopment, 75. • 

Scientific and techmcal societies: 110, 
111. 

Scientific knowledge: . 
Lack of, impeded attempts to introduce 

western Illanufactures, 6,,74. 
Scientific officers: . 
. Possible lines of classification of, 78-81; III 

the Education Department, 85, 86; 
-servin'g under Local (tovernments, 86. 

Scientific services: 
Need for organisatioll ·of, 75-86; pres."nt 

lack of organisation in, 77.; pOSSIble 
classification of, as affecting Local 
Govel'llments, HI ; olassification of, pro-

xi 

Scientific services-conta. 
posed by Commission, 81, 8Z; Indian 
Universities as recl'uitiug grouuds for, 
83, 85; proposals regal'ding adminis
'tration of, 80. 

Sea-borne trade: 
of Calcutta, 16; of Bombay, 19. 

Seasonal demand for money: 
in mofnssil, 177, 178. 

Secretary: 
,to provincial Board or Industries, 191 j to 

Indian Industries Boarll, :2[)O. 
Sericulture: 

as a cottage industry, 163. 
Servants of India Society: 161. 
Shifts: 

Proposed system of s]llit, for half-timers, 
152. 

Ship-building: 
Possibilities of, in India, 50. 

Sibpur: ,. 
Engineering College, 106; mining education 

at, 112,113 j mining classes at, should 
be improved, 115. 

Silk weaving: 
as a cottage indnstry, 163. 

Single-venture partnerships: 
rrransitory or, 150. 

Sites: 
Difficulty in obtaining land for, of industrial 

concerns, 131,153; land law alfecting 
purchase of, for industrial concerns, 13I. 
See" Hous-ing of inuustriallabour/' 

Soap-making industry: 141.. 
Social Service League: I G 1. 
Special concessions: 

of low railway rates to new industries, 174. 
. Specialisation in cropping: 

due to railways, 8. 
Specialised industries: 

special steps required by Government to 
introduce, into India, 50, 51. 

Standard of comfort: 
low, of i udustrial1abour, 15 L 

Statistics: 
should be collected and commented on by 

experts, 129, 121; how.to. be derut 
with by Duector of StatIstICS, 122; of 
production, 122; of employm."nt, 122; 
suggested methods uf collectmg, 123; 
Department of, to" remain under Com
merce Department, 199, 

Steam-boiler Acts: ., 
Administration of, by Pl'OVlllClal Depaltment, 

of Industries, 191; to be controlled by 
imperial Department of Iudustries, 198; 
Sec also" Boilers!; 

Steel: . 
Produced in India contiuuously smce 1914, 

45; See a Iron and steeL" 

Stores: 
Supply or Governmen~, under. contrul of 

J\{unitions Board H1. war tun.;!, 12~; 
supply of Government, through Indi~ 
Office has affected Indian manufacturers, 
126; Indian, department proposed, . 
127-129; purcbase of, m~y be cen~r~
lised or local, 127; comnlltte~ r~qUlr~d 
to decide degree of dece?trahs~tlOn III 

-purchasing Government, III Indta, 128 j 
working of proposed Indian, Department 



Stores-contd. 
described, 128, 129; Controller·General 
of, proposed, 128, 129; work of 
Directors of Industries in purohase of 
Government, 128, 129;. for railways, 
how to b. dealt with, 129; inspection 
of Govern;"ent, purchased in India, 129, 
130; supply of Government, to he 
controlled hy imperial Department of 
Industries, 197; estimated cost of 
proposed Indian, department, 209-212; 
eost of Government, purchased in 
England in 1913-14, 209; use of 
testing house at Alipore for inspeeting 
Government, 2111; deoentralisation of 
purohase of Government, 211; cost of, 
purohasing staff, 212; cost of, inspect· 
ing staff, 212. 

Subjects: 
under provinoial Departments of Industries, 

189; unll.er imperial Department of 
Industries, 197-199. 

Suez Canal: 
Effect On India of, 7. 

Sugarcane: 
Industrial possibilities of, 33, 34; economies 

in production and preparation of, by 
use of machinery, 55,56. 

Sulphuric acid: 
Recovery of, in zinc smelting, 47 ; as a basis 

for important manufactures, 48. 
Survey: 

Hydro·graphic, 61-63; cost of 'hydro
graphic, 213. 

Surveys: 
Industrial, 73, 74. 

Swadeshi movement: 
66; success of Japan as a stimulus to, 66; 

reasons for failure of, 66, 67. 
Swadeshi Stores: 

successful working of, Bombay, 167. 
Sydenham College of Commerce: 

Bombay, 116, 117. 
Synthetic: 

Prospects of natural as agaiItst, indigo, 26; 
comparison of, and vegetabl .. dyes, 163. 

T 

Tanning industry : 
Prospects of, 35, 36 ; technical asaietance to, 

141. 
Tanning materials : 

Investigation of, 35, 40, 42. 
.. Tapering" rates: 

Method of calculating, 173. 
Tata: 

Hydro·electric Supply Company, 18, 61; 
Iron and Steel Company, 22, 23; Indian 
Institute of Science established at 
Bangalore by late Mr. J. N., 89; Indus
trial Bank, 179, 182. 

Taxation: 
of employers to finance industrial dwellings 

159., ' 
Tea: 

Cultivation introduced into India 24· dI·s. . , , 
tnc!s of N orth·East India, 24, 25; 
IndIan, trade, 25; recruitment of labour 
for, gardens, 25. 

xii 

Technical and industrial education: 
Control of, 98, 118, n9; inspection of, hy 

imperial visiting officers, 119, 212, 220;
to be controlled hy il(lperial Department 
of Industries, 198; cost of, 216-220. 

Technical assistance: ' 
to cottage industries, 137; to large orga

nise~ industries, J 3R ; to small organised 
industries, 138, 139; to industries of 
national importance, 139; respective 
shares of provincial and imperial Depart
ments of Industries in, 140, 141. 

Technical education: 
Attempts to establish, in India, 93. 

Technical scholarships: 
State, 9~; difficulti~s regardin g, 94, 95 ; 

Monson CommIttee on, 94, 95; revised. 
rules regarding, 95, 96. 

Technological institute: 
at"Madura, 7 3. 

Technological training: 
Control of collegiate education, 109, 110 118_ 

119; to be given in engineering cd lege.;, 
, 109; cost of, 217, 218, 223-225,227. 

Technologists: . 
Training and development of private, 139. 

Temperance measures: 
for welfare of operatives" 161. 

.. Terminal" charges: 
Effect of, 173. 

Testing house: 
at Alipore, for inspecting Government stores 

211. . , 
Thermo-electric : 

industries, 6 L 
Tin: 

Occurrence of, in Burma, 36; plates not· 
manufactured in India, 49. 

Trade: 
found more profitable than industry by 

business houses in India 13 46 47. 
and by Indians, 64. "':r 

Trade marks: 
Registration of, 149. 

Transitory : 
or single·venture partnerships, 150. 

Tungsten: 
Occn~rences ?f, ores in India, 36; smelting' 

In IndIa necessary for production ·of 
"high·speed" steel, 48. • 

U 
Unions: 

Need for cO'operative, 168. 
United Provinces: 

Industrial policy in, '68, 69, 72· Director of 
Industries appointed in 7 i. 

Universities : ' 
Indian, as recruiting grounds for scientific' 

services, 83, ~5; relations of with engi. 
neering and technological coiIeges 110 
119 ; with commercial co!leges 11'7 ' 

Uplift of labour: ' . 
Work for, 161. 

Urban artisans: 
may be helped by bank of Schultze.Delitso!> 

type, 169. ' 

v 
Vegetable dyes: 

Comparison of synthetic and, 163. 
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Victoria Jubilee Technical Institute, 
Bombay: . 
founded in 1887, 93; teachin'" courses at 

lll,. 112 ; . teaching of mechanical cngi: 
. neermg at, Ill. 

Victoria. Jubilee Technical Institute, 
Madras: 165. 

W 

Wages"~ 
!:leneral rise iu,. 9; of jute milll.bour, 15; 

!n c?tton ~ill. industry of Bombay, 18; 
In Jute dIstncts, 24; of operatives in 
Cawnpore, 29. " ,/ 

Water power: . 
in Western Ghats, 18, 61 ; in India. 60-63 ; 

installations of, in Kashmir aad Mysore 
• 60, 61. ' 

Waterways Trust: 
Proposal for, 175. 

Watt, Sir George: 
Dictionary of Economic Products of India, 7 O •• 

Weaving: 
Importance of band-loom, 163. See" Hand

loom!' 
Weaving School: 

Amarapura, 137. 
Welfare of'labour: 

W Ol·k for, 161. 
Western Ghats: 

Hydro-electric works in, 18; installations of 
water power in,6l. 

Wheat: 
Adulteration of, 143. 

Wind power: 60. 
Wire ropes: 

not manufactnreu in India, 50. 

Wolframite: 
in India, :l6. 

Women: 
Part played by, in cottage industries of 

Burma, .~:!.; household work of, lessened 
• by establishment of flour and rice mills. 

162. 
Wood distillation: 

Failure to take up question of, 41; by-pro
ducts of. 59 ; industry, 141. 

Wood fuel: 
Experiments required in use of, 59. 

Workmen: . 
Case for and against compl1lsion of employers 

to house their, 157, 158; proposed com
pulsion of colliery owners to honse their, 
158 ; See also "Housing of indnstrial 
1abour,n 

Workmen's dwellings: 
Types of, lt2, 153. 

Workshops: 
Sec" Laboratories '.J; "Raihvay workshops." 

Y 
Yarn: 

fllrade in, with China, 65. 

Z 
Zinc: 

Ore in India, 36; as a source of. sulphuric 
acid,47. 

Zoological officers: 77, 78. 
Zoological Service: 

suggested, 84, Bli. 
Zoological Survey: 

requires strengthening by addition of 
ichthyologists, 44. 
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