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" INTRODUCTORY.

The Indian Industrial Commission was appomnted by the Govern-
intmont and constiiu ment of Indxg by orde:1 cot[llveﬁred gmhfll;solunlon
Appointmen - No 3403 (Industries), dated the 19th May 1916,
ton of the Commussion. ) the De(partment 3f Commerce and Ingustry,
the full text of which 1s reproduced as Appendix A-1 The Commission
was ““1nstructed to examine and report upon the possibihities of further
mdustrial development 1n India and to submit its recommendations with
spectal reference to the following questions —

“ (8) whether new openings for the profitable employment of

Indian capital m commeres and mndustry can be indicated ;

(b) whether and, if so, in what granner, Government can usefully
give direct encouragement¥ o 1iugtrial development—

(s) by rendermg technigal ad¥ice mor' freely available,
(12) by the demonstration of the practical possbility on a
commercial scale of particular mdustries ,
\/(m') by affoding, directly or mdirectly, financial assistance
to ndustrial enberprises ; or
(w) by any other means which are not incompatible with the
existing fiscal policy of the Government of India »

In eddition to the exclusion of the tariff question from the scope
of the Commsmon’s enquuries, 1t was also stated to be unnecessary
for 1t to undertake the examuation of those aspects of techmeal and
mdustrial education which had recently been dealt with by the Atkmson-
Dawson Commuttee, appomnted “in 1912 to enquire mto the means of
bringing techmical mstibutions mto closer touch with employers of
labour in Indis, and by the Morson Committee which reported to the
Secretary of State in 1913 on the system of Btate technical scholarships

; established by the Government of India m 1904.
The Commission was composed of the following'Members .—

q (1) 8 T. H Holland, KCIE, DSc, F.RS, Presdent of the
. , Institution of Mining Enginecrs. (President )
, A Mr Alfred Chatterton, O1®, BSc , FCGI, AMICE,
¢ M LM E., Director of Industries and Commerce iu Mysore
,{8) The Hon'ble Sir Fazulbhoy Curnmbhoy Ebrahim, Kt , Messrs,
- Curnmbhoy Ebralum and Company, Bombay.
. ¥ (4) Mr, Kdward Hopkinson, M A, DSc, MICE, MIME,

: MIEE, Managing Director, Messrs Mather and Platé,
i Ltd, Manchester, and Vice-Chawrman, Chlonde Electric
Storage, Ltd.

! xv



(3) The Hon'ble Mr. C E. Low, CLE, IC8, Secretary to the
_ Government of India, Department of Commerce gnd Indus-

try.
(6) The Hon’ble Pandit Madan Mobhen Malaviys, BA, LL B, of
Allahabad.

“ (7) The Hon'ble Sir Rajendra Nath Mookerjee K CTE., Messrs,
Martin and Company, Caloutta.
(8) The Right Hon’ble Sir Horace Curzon Phunkett, PC, DCL.,
LLD,FRS,K.CV.0.
(9) The Hon'ble Sir ¥ H, Stewart, Kt , MA, CIE,, Messms.
Gladstone Wyllie and Company, Caleutta, Premdent, Bengal
Chamber of Conunerce.

{10) Srr Dorab)i Jamsetp Tata, K¢, J.P, Messrs. Tata, Sons and
Company, Bombay.
Secretary.—Mr R. D, Bell, 1 CS.

e
Unfortunately Sir Horace Plunkett was unable to jom the Com-
mssion, owing ab first to Ul-health and subsequently to other duties
of high nationa) mmportance Dr. Hopkmson submitted his resignation
during the second season’s tour, having been debarred under medical
adwioe from comung out to India 1n November 1917, though during the
first year we received great assistance from the advice which his range
of experience both as a menufacturer and as a soientist enabled him
to furmsh In October 1917, Mr G H. W Davies, ICS, was ap-
pomted Jomt Secretary, as Mr Bell, whose services had some wmonths
previously been transferred to the Indian Mumiions Boad, could net
be spared for the forthcéming tour, though.be continued to assist the
Compussion by supplying information on various pomts and afterwards
1n the preparation of the repors.
It was arranged that the President should come to India some montha
before the Commission assembled, 1n order to
Monsoon tour ot the  acquamt himeelf with the existng industmal
poation, He arrnved in Yoda 1n May 1918 and
proveeded to Simla ; wkence, after making preliminary wvestigations,
he started on tour at the end of June and visited Bengal, [hihar and
Orissa, Madras, Bangalore, Bombay, the Central Provinces and the
Unuted Provinces, retwiung to Sumla towards the end of September.
The scattered information available was marshalled in the form of a
preluninary note by the President on the scope of the Commiseion’s
enquiry, and placed before the Members at a meeting held m Calcutta '
in July 1916, when the methods of procedure to be adoptb’ﬁ&e
formal oollestion of ewid were d d end deaided. 1 te '
18 printed as Appendix A-2, A i
At the end of September 1916 we assembled at Simla and pre 4
a hst of guestions covering, as far as pos.
Preparatlon of & Jist of 4} 5oope of the Commussion’s enquiny, 10 ord
questions. " P
to asast m foo g, thewr on
on those parts of 1t of which they had special kriowledge, or which
EL




they were specially nterested. This hst, as subsequently revised
consisted of 113 quest nnder 10 mam heads (nde Appendix A-3)

Our engury included the personal wnspection of mdustrial enter-
Methsds of enqulry prisos, the examination of witnesses, and
i discussions with representatives of loeal com-
mittees and mstitutions. We had also the advantage of conferrmg
with the Provincial Industrial Committees which existed i some pro-
vmces and with some of the Local Governments and Admunstrations.
In all we 1ccorded the written statements of 472 witnesses, and 342
appeared before us for oral cxamination ¥ In deference to the wishes
ol witnesses or from other considerations, 1t was considered advisable
to treat as confidential some of the matter brought before us, and we
have accordingly prepared one volume of confidential evidence, which
will not be available to the generat public In view of the fact that
the Commission was freely admitted to inspect industual econcerns, <
and that information, often of a confidential nature, was placed at our
thaposal on these occasions, our mspection notes also will not be pnb-
hshed .
We met ab Delht on the 26th October 1916, with the excsption of
Your of 151617, M: Low who jomned the Commusion at Bankt-
: pore, and, after taking evidence m the Delh
Pravinee, we visited the Umted Provinces, Bihar and Brissa, Bengal,
the Contral Provinces, Madias and Bangalore Detdilg"of our ihimerary
with 8 st of imstrbutions vinted are given in Appendig A-4  In January -~
1917, 1 consequence of the mereased difheulties of obtaming fiom
Thwope abores for war and essential purposes, the necesmity of stimula-
ting the local monufacture of mumtions became a matter of vital
unpmtance. Taking advantage of the experience already gamed by
the Counmgsion, the Government of India summoned Sir Thomas
Holland to Dellu al the end of the month and requested him to o1ganise
a new department for the purpose  This demsion—although the result-
ing orgamsation was 1 its final foom precipitated by the conditions -
developed dwing the war—was welcomed by us as a practical antrei-
pation of many of the conclusions which had been forced upon us b,
ovidence that began to repeat itself most stukingly before we reachec
y Madiss  For the newly formed Indian Munitions Board, as the centia
puthonty contiollng the purchase and manufacture of Government
stores and munitions of wai, became, w eflect, an experiment on a
arge scale designed to test the value of many of our conclumons regard-,
ug not only the manufacturmg eapabilities of the country, but also,
egarding the kind of admustrative machinery most switable 10 eatLy
'{mc our proposals, The Munrtions Board 18 thug our principal witness,

'

* The evidouse 19 printed in 81X volumes s—

N Volume 1  Delly, Umted Provinoes and Bihar and Orisea.
Valume Il Bengal and Ceniral Provinces

Volume ITT  Madras snd Bungalore,

Volume 1V Bombay

\oluwes v Tanjab, Assam, Burms and Genrral

Valgme VI, {outidontal,

wu



andwe have had the benefit of information regarding some of 1ts activi-
ties After the departure of Sir Thomas Holland fiom Madras, Su
Franciy Stewart acted as President for the remainder of om wimt to
Southern India  On the conclusion of the tour Messrs Low, Chatterton
and Bell assembled at the office of the Mumtions Board to summarise
the results of the first year’s enquiies
+  When the Commission re-assembled 1on the Tth of November 1917,
Sir Thomas Holland rejoined and presided ovar
Tour of 1917-18. ouX enquigies In thg BombayP Presidency
Pandit Madan Mohan Malaviya was unable to take part 1o our sessions
at Bombay, but accompanied us for a portion of the ensumg Panjab
tour. Mr Chatterton was compelled to be absent during our tour in
this province. The Commussion afterwards vismbed Assam and Burma
Pandat Madan Mohan Malaviya, Sir Fazulbhoy Curnmbhoy and Sir D
J Tata were unable to take part i the Assam tour, and the two former
were also prevented from wisiting Burma, As the President had to
rovert $0 s duties with the Mumtions Board after the Bombay towr
and was only able to jom us for special discussions on one-or two sub-
sequent occasions, Sir B N Mockerjee was appointed to act as Prestdent
of the Commssion until 1ts re-assembly at Simla for the preparation
of the final report -
« Duning the tour the personnel of the Commission was strengthened
by the melusion of an officer with local knowledge 1n each province,
nomnated by the Local Government to help i our enguiries, and co-
opted by the Commussion, The following gentlerfen, to whom owr
thanks for their ready help are due, assisted 1n our proceedings *—

(1) Mr. G A Thomas, I C8, Seoretary to Governmeunt, Bombay.
(2) The Honble Mr H J Maynard, CSI, I CS Finanaial Com-
nussioner, Punjab
{3) Tho Hon’ble Lieutenant-Colonel P R T, Gurdon, {81, A,
* Commissioner, Assam Valley Districts, Assam -

(4) The Hon'hle Me. H Thompsen, C81I, I ('8., Financjal Com-
mssioner, Burma
In conducting our enquiries and even more go 1 drafting our report
we found it impossible to treat at leagth all,
the very numerous questions mvolved, and we
were compelled to disiuss somewhat briefly many subjects of napor-
2t¢nce w order to avoid loading our report with a mass of detail which
{ would have delayed its 1sue very gerionsly, winle not adding mntermllv,
to its practical nsefulness
Moreover, although much mformation of techmeal and mdustiia
value will be found 1p the evidence of some of the expert witnesses;,
our report 1s nob intended as an industral survey of India, and w
have, therefore, concentrated our attention on the machmerv which
we propose should be set up to effect mdustual development gonerally,
ather than on ihe particular industries to be improved Ty machu-

1
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nery will, we believe, do what 1 needed for all industries, and it would{
be useless for us to attempt to frame detailed recommendations for
whuch technical enqwries by experts are reguu'ed We have carefully :
gbudied the position of certarn important mdustries and the proposals
which have been made for thewr 1mprovement , but we have used the
kanowledge so obtained as & bams for our recommendations for the tech-
meal and admimstrative equipment which Government will require
and for the financial facilities 15 should provide  In a few cases, however, \
when we deemed an mdustry of sufficient Tmportance to deserve special
treatment, we have bad motes prepared m greater detail these will
be found as appendices We have dealt at length with the important
questions of the orgamsation of the screntific and admimstrative services,
with techmeal education and industrial finance, and have, we hope,
worked out a scheme which will enable Government to keep m touch
with, and agaist, industnes of all classes, whether domestic or orgamsed.
But the reader must not expeet to find 1 this report the practical
mformation which would enable a particular undertalung to be started ,
such, for instance, as would be furnished by an expert when reporfung
on the prospects of a proposed ndustry Still less must he regard 1t
as an industnial vade mecum to gmde bim by short cuts to forbune  Even
had we attempted to descibe the general principles determimng the
success or falure of any particular mdustry, this would studl be of no
use to the would-be industriabist, withopt knowledge of local details
regarding the supphes of raw material, the markets for the finished
article, and the cost of labour, migrmation which i1t would be :mpossible
to give 1n a report of thus nature. 'We hope, however, that i the imperial
and provineial Deparbments of Industries, when mn working order, will
be found an orgamsation for collecting such information

We feel 1t necessary to refer to the consderable change m puble v
opimon regarding mdustrial questions brought
Eftect of the war on public  ghout by the war, a change which we also see
apunen regardg industrial L ofocted elearly m the poliey of Government,
We have explained i our report the deadening
efleet produced by Lord Morley’s dictum of 1910 on the wutaal attempts
made by Government for the unprovement of industries , but a change
of sontument was gradually comung about, and a considerable step m
advance was marked by the appomtment of our Commismon, with
hiberty to disouss the-question of the direct participation of Gruvernj
ment 1n the mdustrial development of the country Smnes then, thd
2’ views of Goveinment and of the pubhe have been further modified
i undor the stress of war necessities, which have led to a still more defi-
} mte adoption of the policy of State part:cipation m mdustrisl dévelop-
ment, and to the grant of State assistance to several mdustmal under-
. takings, of which the scope 18 not m every case lumted by the possible
dwmation of the present war. The working of the Indian Mumtbions
Board has shown geveral evamples of this policy, and we trust that
care will be taken to preserve such features of this oromisation as ave
properly adapiable to peace conditions  We desire here to refer to the
xx o
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extent to which the action taken by Government and private indus-
tnabsts under conditions created by the war has assisted us, by furnsh-
ing actusl examples of schemes which we had been contemplating ,
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
aetivities of our Commssion and the evidence talen by it have also
borne their part 1 this movement, and have led to proposals bemng
put torward or action bemng taken by Local Governments for the -
provement of technical education, the employment of experts, the erea-
tion of official crgamsations, and assistance to individual industries
which clearly evidence the widespread desire for progress n the direc-
tion mndicated m our report.

It 18 our pleasant duty gratefully te acknowledge the generous
assistance and hospitality which we received
from eofficials and non-officials threughont the
course of our work. We wish m particular to
recard our sense of the help which we recerved from rapresentatives
of the numerous mdustria]l firma to whom we applied for advice and
mformation We derived much encouragement from their readiness
to place at our disposal the results of their valuable expenence  We
dewire alsc to express our thanks to the Local Goveinments and Adminia-
~trations for their cordinl co-operation in our enqurics.

We have now only 10 place on record our appreciation of the services
of Mi. R D. Bell, IC8, om Secretary, and of Mr. G. H. W. Davies,
108, who jomned us as Joint Secretary in October 1017 The former
rendered valuable assistance in working out the detailed hines on which
wo subsequently conducted our work ; and lus service with the Indian
Muméions Board gave him most-useful expemence which was freely
placed at our dispesal  Mr, Davies, who had previously acted as Secre-
tiry to the Bengal Provineial Indnstries’ Committee, hghtened our
1ibours matenally by lus willing help

Acknowlsdgements of assis-
tance.



»

# CHAPTER 1.
Rural India, Past and Present.

1. At a tame when the west of Earope, the birthplace of the modern
Rolatrvs mndusirial baci wdustrial system, was mnhabited by uncivihised
Aers  inbes, India was famous for the wealth of her
“'""""'c.?,'..f:’"‘ s rulers and for the high artistic skt of her
craftsmen And, even ab a much later period,
when merchant adventurers from the West made therr first appearance
i India, the mndustrial dovelopment of this country was at any 1aic,
not wferior to that of the more advanced Buropean nations  In bhoth,
mdustires bad for long been piotected and controlled by somewhat
similar, systems, the gids of Buwiope hulfilling 1 this 1espect wuch '
(he same funchions as the Indsan castes  But the widely difierent socal
and political conditions of the West had helped the mddle class to
establish stself on a foundation of commermal prospenity, and the strug
gles tor politicel and 1ehgious hberty m which it had tahen its shaio
liad endowed 1t with a spit of enquuy and enleprise, that was gra-
dually and macasngly duected to the attaumment of wdustuial efliciency
1t was to this nuddle class, thal the so-called * industrial revolution ”
of the egliteenth contuiy was mostly due This revelution was only
the culpyuation of a long serics of atbempts to uttlise in the most profi-
table way the natural renourtes avadable. But even at thus time pro-
gress was by the slow mothods of * trial and error >, and the knowjed se
of scientatis laws was sn an clementary stage throughout the petiod when
tho most stuhang industriul wdvances were being made.
4. The East ludia Company, whuse agents first set {oot 1 India at
u tune whon the earhest beginnmgs of the great industrial movement
were naking ther appeaiance i the west, was primanly a trading
wporation, Whose tole was to exchange as far as possible the manu-
tured goods of England for the products of India  Whether these
Joditcts were raw or manulactured was not & matter of vital import-
ice to the success of its trading operations, which was_not seriously
£efectev.l by the exclusion at one time of Indian mlk and cotton goods,
fought about by the jealousy of British manulacturers. Attempts
,ere frequantly wade thioughout the pertod of its domination, and even
ubsequently, to wtroduce wio Iudia varcus manufactures with State( "
apport and encowagement , but in the absence of scientit.c knowledge, X
uch experts 88 were then avallable were unable successfully to adapt:
/he results of western expertence to Indisn conditions, and most of the!
nterprises ended m faduie, perhaps the best-known mstance being



the non woihs of sonkheratudier  These faslwes strenghthened the erro-

‘neous idea that tropical countmes, with thewr naturally fertile lands
and trymg climate, were swited to the production of raw materials
1ather thin to manufactures The growing success of the textile industry
id htle at first to dispel thuis view, and, es the doctune of lausser-fawre
cstabhshed bself, gave further force to the theory that Government
was dl-quabfied to further mdustmial development by direct action,
and thet all such metters should be left to private enterpmse. The
eflorts of the State were concentrated on the improvement of commu-
nications and on facilitating the flow of trade, which continued, under
the conditions above described, to consist maimnly of exports of Indian
raw matenal and nmports of foreign manufactured products But the
feeling which graduslly arose among thoughtful men i India that
the existing conditions were unsatisfactory and were even immical to
national development, was well founded, and, accentuated by the
growing pressure of foreign competition, and latterly by the stress of
a terrible war, has culmmated m a universal demand for a complete
mdustrial system on western lines,

A more detailed account, however, of the economie position 1s neces-
sary for a olear understanding of the complex factors wiuch must be
taken into account before framing a remedial poliey.

3. The comung of the railway and the steemship, the opemng of
the Suez Canal, and the extension of peace and
secunily by the growth of the Brtish power

hiave brought about very gieat changes. In earher times every village
not only grew most of 1ts food, but exther provided from its own respurces
or obtained fiom close at hand i1ts fow sunple wants, Its cloth, and
ofton the raw matenal for it, 1 sugar, 1ts dyes, 1ts oil for food or hghting,
its household vessels, and agricnltural unplements, were mianufactured
or produced either by the cultivator himself, or by the village crafts-
men, who were members of the village community and were remuderated
by a share of 1ts produde Money for the payment of the Government
dues end for the purchase of metals 0y of luxuries was found by tle
sale of swiplus food-grains or of agricultural and forest products requued
by neighbouring villages v These oxchanges were effected and financed
by the country traders, who were found mostly at the laige villages
. or small towns that formed the centres of a senies of economuc cirel-
the radius of each of which was measurefl by the distance to whi
the few local imports and exports could be profitably carried '
The above 18,6 fair description of the country as a whole ; but the
wete not wanting other and larger centres of trade, situated on tl
« fow recogmsed routes of land transport, on navigable rivers, or on &
sea-coast, where a market existed for the articles to which then rarit
o1 costliness lent sutfient value to offset the expense of carnage froy
a distance These were few, for commumcations were diffienlt an
mnsecure  Premous metals, artistic manufactures, and a fow rare druy
and dyes made up the bulk of tlus traffie, whioh was matmly duecto
to the ports fiom wluch tiade with foreign couuties was carited or
2
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or Yo military and admmstrative centres. 'The courts of Indian rulers
had always attiacted io themselves the surplus grain of the country-
side to feed the armies, officeis, and dependents of the Chief. These
and the traders and artificers who supphed their needs, made up the
population ,of an old Indian capital From an mdustrial pomt of
view, the most mberesting section of this population was the class of
artisans who were engaged 1n producing not only arms and leather
accoutrements, bub nich textitle fabrics, carved stone, wood and very,
wronght metal, Jewellery, and other articles of luxury, often of exqui-
site workmanship and huigh artistic value Even to-day, the {amous
centres for the production of Indian artwaies are the old capital towns
The earmngs and social position of such craftsmen were, in tumes gone
by, oul of all proportion to those of the less skilled workers m the
villuges or small towns "

4 'The ports were haidly Jess numerous, though far smaller than to-
day , 1t will be clear from the sccount already given, that their trade
wag only m the rarer and more valuable articles and i commodities
such as spices, of which India possessed a complote or partial monopoly
It‘was further restricted 1n the case of the western ports by the formi-
dable barrior of the Ghata, with the result that all but the most portible
and veluable exports weie diawn from the comparatively small ares
between them and the sea  Thwe forexgn traders who were settled at these
ports, with a few agencies located along the various trade routes which
supplied them, not ouly collected these articles, but took an mcreasing
share m the finance and orgauwsation of theu production.

Wo have now 40 see 1 nbat ways this state of affans has becu modi-
fied by outside influences

v

1 Effect of Exports.

' 5.LTmmng 1 the fust pluce to the rural areas, we find an increasing
degree of local specialisation m particular crops

Economic changas i farsl ospectadly 1 those giown for export. Cottou
" 18 now no longer planted 1w small patches

i alinost every village where conditions are not ahsolutely prohuibitive,
but 1> concentrated 1n areas which are specially adapted to 1ts vartous
types ) The dry plams of central and western India are admirably
suited” to @ short-stapled but prolific kind , while the canal-fod zones
of the Punjab, the Umsted Provinces, and Sind are producing an mn-
vreasing quantity of longer-stapled types, which are also giown m the
rotentive goil ang mowster climate of Gujerat and m the well-rmgated
uteas m Madras. The pecubarly favourable chmate of Bengal has
tempted the ryots to extend therr jute cultivation, offen at the expense
of thewr foodstulfs,' while sugarcane is disappearing fiom tracts not
specially Buifed for 1t A visible sign of this movement may be seen
1n the abandoned stone cane mills lying near villages 1 the arid plams
of Central India, wiuch now prefer to keep therr scanty stores of water
{or other crups and pay for their sugar by the sale of their cotton, The
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'people have been led to make this change by the cheap railway and
‘steamer transport and by the construction of roads, which, while facili-
tating the introduction of foreign mmports, also render available to the
farmer m his dwstant and land-focked village a Targe share of the price
offered by far-off nations for articles which once merely supphed the
needs of Indian rural ife Markets have sprung up on or near the
railway, where the foreign exporters or the larger Indian collecting
firms have ther agencies, and the ryot 18 now not far behmdhand in
his knowledge of the fluctuations m the world-prices of the privcipal
crops which he grows )

Improved means of commumecations have had another imporbuut
effect in altering the nature of the {famines to which so large a pait of
India is exposed, and 1n lessening thewr disastroua results. The develop-
ment of irnigation and the improvement of aguiculture enable the country
in a normal year to grow a much larger quantity of foodstuffs than
before, and it 18 now possible, thanks to the 1ailways, to divert supphes
fiom the export trade to the famme-stricken tracts TFanune now
connotes not so much a scarcity or entire absence of food, as high prices
and a lack of employment m the affected areas The termble cala-

_muties which from tume to time depopulated wide stretc hes of countiy

need no longer be feared. The problem of rehef has been scientifically
studied, and a system worked out which can be put mto operation as
soon as the recogmised signals of approaching distress arc apparent
TFailwe of the ramns must always mean privation and hardshp, but no
longer necessaily wholesale staivation and loss of Iife - ¢

It 18 clear thav, if the basis of employment also be widened, wiop
farluzes will lose much. of the seventy of their effects, and the extension
of indusluites, 11 as great a vauety as cncumstances will permut, will
o more than anything to sccuie the econonuc stability of the labounug
olassos. .

6. The capital in the hands of country fiaders has proved msulli-

Scarclty of capital for clont to finance the ordinary movements of the
lgrleunu':'o. P crops, and the seasonal calls for accommoda-
tion fiom the man finanmal contres ate cons-
tantly mereasing  This lack of avaiable cepital 1» one cause of the
high rates that tho ryot has to pay for the 1cady monoy wluch he
needs to buy seed and to meet the expenses of cultivation. On the
obher hand, moncy 18 largely invested 1 the purchase of landed pro-
perty, the price of which has risen to very high figures n many paits
of the country Dropuietors freely spend then savings from cunent
meome on the improvement of land in their ewu enltivation, but loans
{tom private persons for this purpose are obtamable as o 1ule onlv on
terms qmte dispropoitionate to the value of the mnprovements. These
are also almost mvanably made on Jand 1n the 1nvestor’s own possession,
not 1 that of lus tenants. The magmficent irrigation sy stems of India,
the drainage woirks of Bengal, aud the relatively small amount that
hag boen advanced by Government as mprovemont loans are almost
the only instancos whore public funds have been defimtely devoted to
4
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bis end  The demand for capital for land improvement has Tatherto
perhaps becn modest , but the stimulus afforded by the various provin-
usl Agricultural and Industmal Departments, especially in Madras

has led to the mtroduction on a small, but rapdly increasing, soale o

amodern apphances to replace labour, ymprove cultivation, or supply;
ingation water Towards the provision of workng capital for cultiy
vation, somethimg has been done by the co-operative movement, ini-
listed and fostered ihroughout by Government action, and far more
may be hoped from it m the future But the no less urgent necessity
of rebicving the 1yot from the enormous load of debt, with which he
kas been burdened by the dearness of agucultural capital, the necessity
of moeting periodic demands for rent, and his soctal habits, has hitherto
been met only to a very small extent by co-operative organisation,

7. Tb 18 impossible 1o pass from this brief skebeh of the agrouliural
posttion withoul some allusion to the rise m
the rate of wagea and the growing scmoity of
labour 1 most parts of the country. The rise
w the cost of lubour is due mainly to the increased demand, Lut in
some places to the declue m the labowmng population consequent on
tho tavages of plague dwming the past twenty youm and on famins m
the last decade of the naeteenth centwry, although we do not forget that
the population as @ whole meleased by some twenty nulitons between
1901 and 1911 Thus period of distress was followed by a sequence
of meio favourable seasons combmed with lugher wotld-prices. Thu
prospeutty viabs turn kd bo greater eapenditure by Government, reil
way compames, and private enberpnse, necessitating increased employ-
ment  Swwutancousty, the inerease m world-prices, which becamo
cflggtne 1w [odiv owing to the rapid extension of conununiations,
hrought the cultavator more money, and the conscquent e m the cost
of Iiviog fuinished an additional argumens to the labourer 1n his claim
for hughet wages This rise tells heavily on those sections of the popu-
lation which ure not benefited by the increased agrcultural and indus-
tial production, and has accentuated the tendency of the village artisan
to migrate {0 the towns, where better pay 13 obtamable,
§ The expott trude from country distucts geneially suffers from
the existence of an undue number of nuddle-
M‘“l'm“l‘m:';‘_‘ e o0ty en, who mtercept a laige shmeﬂ@ the profits,

Labour and wages in rural
dia.

The reasons for this are vanous({ In the first
place, it must be remcmbered that a great number of Indish cultivators
wre unlebted to a cluss of tiaders who not only lond money, bus lend,
purchase, und sell gram, and sell such articles as eloth, sall, and ot to
smrll consuwers  The position of a peasant favmer, with gram, seeds
or cotbon to sell, and et the same tume heavily indebted to hus only
postble puichaser, efiectually prevents hum from obtawing a fair
murkot puce for his ciop Even where the farmer 15 not burdened
by debt, lug business with the dealer 1 stall very often on & per contru
bams, hus purchuos and sales bawg alike reckoned 1n cash in the dealer’s
books, at a rate which 1s not always known to the customer at the txma))
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The farmer, owmg partly to poverty and partly to the extreme sub-
dvision of land, 18 very often a producer on so small a scale that 15 13
practically impossible for hum to take his crop to the larger markets,
where he can sell at current market rates to the agents of the bigger
firms  This 18 espectally the case m Beongal, Bihar and Orissa, and
the Untted Provinces Here most of the articleg of export are purchased
{tom Jocal deslers by the exporting agencies dhe larger markets are
usnally frequented by an unnecessary number of brokers and tougs,
and there are almost always one or more mtetmediaries between the
purchaser who moves the grain o the pont of consumption or export,
and the producer or other person who actually brings the crop into the
market The market rules and organisation do'not usually provide
means for preventing or pumshing feaudulent triade methods, while
the multiphaity of the local weights and measures, and, in many cases,
1t must be added, the natura] desire of the seller not to be the only person
defranded, contubute still further to an undesirable state of affmrs
Complaints are frequent, but all parties accept what appears to them
the wevitable. But, where a better orgamsation has been established,
the ryots thoroughly sppireciate the benefit, A better market system,
co-operative selling, and education are the most pronusing romedws)

Effect of Imports.

9 Such ate somne of the far-reaching effects on country hfe of the
mereased flow of exports from India The
greater number and variety of lmports have
also had thewr influence, though m a less marked
degree. Vessels and mmplements of iron, brass, and cepper are now
vommonly used in the villages, and their puce is withm tho reach of
almost all classes  Petty articles of domestic use or personal ornament,
such as sowsors, mirrors, bangles, and the thousand and one cheap
and glittermg tuifles with which the rural huckster decks hus stall, have
poured 1n from abroad. Drugs and patent medicines of all kinds, Indian
und foreign, command a ready sale  Sewing machines are found nearly
overywhete, and bicycles are 1 ever-increasing demand.

The effect on small industries 1 India has bee™ronsiderable, but
has not always been m the same direction  The nnport of brass shoets,
for example, has reduced the demand for the services of the brass foundes,
but has greatly extended the business of the maker of brass hollow-
ware. Cheaper 1ron obtanable 1 convenient sections has belped the
cultivator to buy more and better carts, and has dimymshed the cost
ot many of lus indigenous mnplements The postion of the willage
atisans 18 changing  The tendency 18 for them to lose their status as
village secvants, pad by the dues of the willage community, and tu
become more and more ordimary artisans, who compete freely among
themselves for oustom ; 1 some cascs, notably that of the village leather
worker, they are disappearing under the competition of orgamsed
mdustrres, The wflux of mull-made prece-gaods, not enly of fmogn,
but of Indian wrnufscture, had before the war cheapsned the piice
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of coth n comparson with other commodities and had enormously
extended 1ts use by the poorer classes, but had, at the same time, pre-
judicially affected the commuruties of weavers scattered ovex the country
in the towns and larger villages In India a far greater degiee of resis-
tance has boen offered by the hand loom to the aggressions of the factorv
than 1n England  This 15 attributable to the great nunber of specialised
types of cloth of which slow-moving Indian custom decrees the use;
to the fact that the demand for many of these 18 on so small a scale,
while the types themselves are so special, as to render 1t difficult for
the power loom to produce them at a profit , to the faithiulness of the
weavers as a caste of their hereditary trade, and therr unwillingness,
espectally 1n the smaller towns, to take up factory work, and fo a
less extent, to the money locked up, on a vicious system it 18 tiue, n the
financing of the weaver by lus patron and mcubus, the money-lending
cloth merchant
10 The effect of the nse of smported and factory-made mlzlles ‘on
the standard of comfort of the rural population
5“"""’.,;2;',’;‘0% afiected pag been, however, generally small The
poverty of the Indian peasant precludes most
novel forms of expenditure, while lack of education and the prescrip-
trons of custom make lum slow to accept any mnovations in his food
or clothing, or m the habits of his daily hife. But the enormously ex-
tended use of cotton cloth, especially of the finer counts, of woollen
clothing, the mtroduction of kerosene oil, matches, collapsible umbrellas,
and of better and chéaper cutlery and soap, have added appreciably
to the comfort of the people

The increase of exports and imports has facihtated the provision of
fuuds for communications The existence of these commmmcations
has ttsclf had an educative effect on the people, has gradually helped
Lo render labour moie fiwd and incidentally more costly, and has added
to the sense of politieal unity among the more educated classes

Thus rough sketch may serve to illustrate the effect of modern mdus-
irial and commercial development on the rural areas which furnish
wost of the raw matenal of Indiau trade and industry and, so far, almost
all the markets for the latter ; and we may now turn to a study of some

of the principal contres of mdustry where its progress 13 most readily
discernible. ‘ ~



CHAPTER 11.

Some Industrial Centres and Districts.

11. The great dissumularitaes of soil and climate and the diverse causes
Divarstty of conditions which have affected the development of the
different parts of Ingia,  various parts of India arc responsible for wide
and stniking inequalities of economic conditions.

The stony, aird Deccan uplands, where the precartous rawfall will
searcely allow the thrifty Maratha farmer to hope for a good harvest
even 1n one year out of two, afford a marked contrast to the rich alluvial
plains of Bengal, a land that has httle to fear from the seasons bub
occasional floods The canal zones of the Punjab, with ther sscure
crops of wheat and ol seeds, are wtermexed with the desert plaws of
the burh, that yield hardly more than a scanty pasturage for camels
or cattle Only a very few umles away from large and prosperous
ports or busy mumng districts are wide stretches of jungle or sandy
deserts A mere general outhne of the economic pomtion i India would
be of no value for the puiposes of this report, while to delineate the
whole picture m dotail would be mpracticable. The most conenent
way of presenting the commercial and industrial conditions of the
country, as a basis for our proposals, 1s by a desoniption of selected uiens
or centres gg specimens of econoygue development, n which the favbors
with which we hav e 10 deal appear 1n valying ciroumstances and degrees
Prominent among these are the great cities of Bombay and Caliutta ;
tup-count1y menufacturing towns hke Cawnpoie; distributing marhots
like Delb1, the cotton und jute tracts, where machmery aud markets
have been gradually called nto existence to doal with nnportant com-
. meteial crops, the ralway workshops ; and the coal and iron districts
of Bengal and Bihar, {| Thesé are alike charactorised, m 8 greator or less
degioe, by the piesende of large traders and leaders of organised mdus-
try, acoustomed to buy and sell or to manufacture on & wholesalo scale
and 1n cloge touch with the conditions of world markets and world indus-
tries , of aggrogations of capital ; of groups of factories and bodies of
somu-shilled or unshilled labourcrs, who have migrated thuther, tem-
porauly or pamanently, from distant places, leaving the homes and
small farms which they often still possess to the care of their famuilis or
relatives ; and of larger or smaller engineering woiks, whach have spring
up to supply the needs of orgamsed industries and require the sorvices
i of skilled machanical engineers and artisans, .
12. A characteristio faﬁ;tuﬁe 21{1 :frgfné:adv'..ndusm y and comuerce u:‘

all the chief Indian centres 15 the presence o

The large agency firms. tho large agoncy finms, which, except in the
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case of Bombay, are mamly European. In addiion to participating in’
the export and import trade, they finance and manage industrial ventures
all over the country and often have several branches 1n the large towns
The mmportance of these agency houses may be gauged from the fact
that they control the majomty of the cotton, yute and other mulls, as well
a8 of the tea gardens and the cosl mines. This“systém originaied and
has still contintied owing to the ability of {hese houses to furnish financial
help to industries ; 1t also owes its exis(ence to some extent to the diffi-
eglty, m the case-of companies under Eurcpean eontiol, of finding among
the relatively small class of leading men of business avmlable m Indum
directors, especially managing directors, who will reman’in the country
long enough to guarantee the continuous supervision requimte for the
successful conduct of such businesses  An ageucy firfit ag a rule comprises
several partners, some of whom are taking thewr twrn of duty m India,
while the others attend to the firm’s affairs m Londen or clsewhere,
There 18 no doubt but that the system 18 1 many ways well adapted
to present conditions 1 India, and has a far groater st of siceesses to
16 credit than can be shown by ordinary company management under
mdividual mansging directors. We are much mmpiessed by the strong
evidence of the lugh financial prestige possessed by the better-class
agency firms, and of the readiness of the mvesting public to follow ther
Iaad, a position only reached, we recognise, by a polmy,' extending over
wmany years, of efficient management, cantious finance and walehful
attention t0 the intereats of chent enterprises Nevertheless, they have
not escaped criticiem as being unduly conservative in their methods of
busmess and as exhibiting undue reluctance to embark on new ventures
They have been charged with lack of enterprise and an unwilhngness
to follow up hnes of development naturally proceeding from the expan-
sion of operations in their own specialised industries. In other words
they have been mehned to develope commerce rather than mdustises,
and have {hus 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 spint has arisen, evoked by the genuts
of & few men who have boldly faced the mdustrial needs of India aud
have not been deterred by the large scale on which 1t 18 necessary to start:
nperations, They have wstituted such thorough preliminary enquiies
that they have been able to accept the conclusions reached with confi-
dence and, when these were favourable, to act npon them The success
which they have achieved as & result of the scientific methods adopteil
bas encouraged others to smimlar efforts, and these have been further
stimulated by the war, which hes clearly demonstrated the vital neces-
aity for industrial development and has, temporanly at least, lessened
foreign competition,

Calcutta.

13, The large centres are nob numeious, and are of such importance
ta the surrounding distriots and so decidedly differentiated from them as
to warrant a more detatled and mdividual description.

9



Calcutta, in spite of the position and consequent expense of the port
120 mules from the open sea and on s dangerous river, has immenss,
natural advantages m 1its situation on the estuary of the mighty mver
system which traverses the fertde and populous plams of Bengal, and 1a
the fact that 1t 18 the undisputed centre of the great jute, tea and coal
mdustries

14, Jute was apparently first shipped from Bengal i 1793 by officers
The fute indast of the East India Company seeking sn Indian

I v substitute for hemp, but 1t was not until 40
yeaxs later that pure juts yarn was made and sold :n Dundee Subse-
quent experts of the raw material grew rapidly, especially during 4he -
Crimean and the Amemcan Civil wars, when supples of Russian flax
and bemp and of Mmerican cotton respectively were cut off from the
European markets, untd in 1908-09 they totalled 893,955 tons, there-
after they have shown some tendency to decrease. In Bengal the hand-
loom mdustry assumed considerable proportions in the firss half of the
19th oentury, and, as late as 1850, the value of the manufactures exported
exceeded that of the raw jute , but 16 was not unta] 1855 that the first
machine-spinmng mill was erected at Rishra near Serampore, followed
after four years by the first power-loom factory at Barnagore just out-
sde Caleutta In 1881, 5,000 power lvoms were at work in Bengal ;
m 1891, 8,000, m 1901, 16,000, and 1n 1911, 33,000 1n 59 mulls, while
the latest figures available (1916-17) show 71 mills running with 39,404
looms and employing 260,199 persons The pard-up capital of these
coneerns, including debentures bub excluding reserves, amounts to 13}
crores of rupees and 2} mulhon pounds sterling , and the mills now manu-
facture over 1,000,000 tons of the raw material annually. Jute manu-
factures exported m 1913-14* reached a total value of 28} crores of
rupees for all India, while m the same year exports of raw and manufac-
tured jute_together were valued at 59 ciores, or almost 25 per cent of
the total exports of Indian merchendise. Inoluding India’s wnternal
consumption of yute manufactures, 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 industry with the east coast of Scotland has through-
out remamed intimate The majonty of the European stafls are of
Dundee extraction, and most of the experts i the managing firms are
Scottish. A few Jute mills are driven by electric power generated from
coal, and the plant 18 usually of an up-to-date type and mamtamed at &
level of efficiency which s relatively high for India  The average jute
mll 18 generally, 1t must be remembered, or a laiger scale than the
average cotton mull,

16, The mills diaw thew lsbour mainly from Bihar and Orissa, the
United Provinces, the northern districts of
Lakour in the jute mils.  yr. rns and Bengal. The Bengah 18 taking a

* We have takon the Jatest figurcs availablo, oveept in coses where abvionsly the
Bgures aro aerionsly afected by war conditions, €g , oxparts and wmports, and m sume
cneos reilway tipnaport,
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smaller and smaller share 1n the opemmngs for manual labour crested
by the mills Some inferesting proofs of this tendency are cited m a
note placed before us in Calcutta, from which we take the following
particulars  In a Government report on labour 1n Bengal (19086), 1t 1s
stated that 20 years earhier all the hands m jute mills were Bengalis,
but thet at the date of the report two-thirds of them were wamigrants

At the presemt time about 90 per cent of the labour 18 mmported A
census was taken m 1902 by the managing agents of four mlls i Garulia,
Bhadreswar and Titaghur Another census was taken by the same
managing agents in the same areas m 1916, the mills having meantime
increased to seven. The result showed 28 per cent of Bengaly workers
n 1902, and 10 per cent only 1n 1916  The shortage had been supplied
from the Northern Cucars It is sigmficant that there were 850,000
more mmnugrants m 1911 than m 1901 1n Calcutta, the 24-Parganas,
Howrah and Hooghly, In the 24-Parganes m particular, the number
of mmgrants had mereased by 176,000, or nearly-80 per cent

The mill workers are 1n almost all cases recruited by and employed
under a class of men known as sardars, usually themselves of similar
ougm to the labour they supply Some mill-owners complained to ns
of this system, which 18 an obstacle to progressive management, and does
not conduce to ndustial peace ; but they professed therr wmability to”
alter matters The labourers Iive as a rule in what are known as bustus,
collections of huts m the neighbourhood of the mills, which are neither
owned nor leased as a rule by the mill management, but are often the
property of the sardars This last 18 an emmently undesirable practice,
In these bustis the workers are poorly housed among surtoundings
usually msanitary and unpleasant, though prawseworthy eflortd to m-
prove matters have been and are being made on an mereasingly large
seale by null-owners, who have eregted dwellings on or near the mill
premises for a proportion of their labourers  The Iatter are ready enongh
to avail themselves of the accommodation provided The position of
mull labour in general and the housing question m particular, form the
subject of Chapler RVI  Specimen wages of jute-mull operatives in
June 1918 are extubited in the statement below. The figures are m

upees per mensem -— -
Cardos Rovers, Spnners, Shidters Winders
9 12 143 1n 18
Voamors Weavers, Mistnes, Coohos
22 27 30 13

Wages are pard weekly, one weok in arears

Mill owners complain of the nnwillingness of their labourers to respond
to the stimmlus of lgher wages , the [atter do not as 2 rule merease their
output when engaged on prece-work, but merely work fewer days mn the
week  The reasons for this were investigated m some detail by wus.
We have little donbt but that the long hours passed 1n the uncongenral,
if not unhealthy, surtonndings of a factory, from which the labomer
returns at mght o a dirty, crowded and meanitary hovel, where hus only
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relaxations are found m the liquor shop and the bazaar ere most un.
attractive to & man accustom®d to rural hie, and 1t 18 only the congestion
existing in lus native district and the desive to earn higher wages for a
time, that lead hum to submit to such conditions The muill workers of
Bombay and Calcutta do not for the most part remamn permanently
at the mills, but 1eturn after a longer or shorter period to their native
villages, though they eventually duft back 1 mauy cases to the mlls
Thia practice affords a much needed change from the conditions ynder
which the labour force lives and works, conditions which can never
create 8 skilled and steady class of operatives  The labourers are, more-
over, almost entirely uneducated ; the facihties for the education of
therr cluldren 1n the villages from which they come are, 1t 1 beheved,
quite wadequate , whilst m the neighbourhood of the nulls, for chuldien
who are taking their share in mull labour, they exist only in the few
cases where they have been provided by enhghtened employers. More
will be said 1n a later chapter regarding the problem of the educauion
ol juvenilo factory workers, 1t is sufficrent heve to pont out that, with-
out education, a standard of comfort that will respond to the staimulus
of decent housing and lead to a desire for mereased earmings 1s not likely
to be attained

16 Tb1s a noteworthy fact that Bengals, or mdecd Indian, capitalists
Share taken by Indians in have taken very httle part, otherwise than as
the jute n¥dustry. mere investors, 1 the starting, and none at all
m the management of jute mulla The step
from trading in and financing cotton to its sctual manulactme was
readily taken, with the help of Enghsh textile experis, m Bombav,
where the weaving of the local staple by hand was a promunent mdustry
before the import of muli-made goods ~ Sinularly i Bengal the woaving
of jute fabnes was an important mdustry 1 the first half of the lnst
century and, untal very recently, the mitial collection and finance of jute
wete mainly i Bengalt hands ; but m Caleutta the Bengali merchant,
who had settled there to take lus share 1n general trade, was appavently
unable to pass on from that stage to manufacture ad even in lus com-
merocial business up country, he 18 yrelding ground to the more enter-
pusing Marwan trader from Rajputana

Thero is another reason which may perhaps have contributed to thia
fatlure on the part of the Bengalr to take advantage of hua postion
Brtish eapital and expert skill have been freely pomed into the Caleutta
jute industry owing to the advaniages of 1ts location, while, fo almost
40 years past, the mdustry in the United Kmgdom has stood still, m
pont at least of the quantity of jute consumed.

17. The existence of jute mulls, of tea and jute cultivation in Assam
Engineenng firms and mis- and Bengal, of busy uver traflic and a great
B alianscus tactones — port, and the neighbourhood, m more recent
years, of coal mimnes, have led to the estabhsh-

ment of engineering firms, some of considerable size, in or neoar Caloutta,
the number of which m 1915 was stated to be 27, wmith 12 000 empluvss,
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There are also 1n and around Caleutta various miscellaneous factories,
the most important being the flour and paper mills, the labour supply
of whach 18 recrwited and orgamised on the same basis as that of the jute
mills. A noteworthy feature of Caloutta mdustrial lfe, which has
become much more promment in recent years, 18 the number of small
orgamsed industries.recently taken up by Indians, such as tanning,
pottery and pencil making , also the many small power factories for oul
milling and nce buskang owned by them The rapid increase m the
number of these latter leade to the belief that they earn a profit, though
the condition of thewr plant usually leaves a good deal to be desired 1
poiut of efficiency

18 The sea trade of Calcutta i normal times 1s carried by certain
8ea-borne and inland trads. Te801AL lines, and by a mumber of tramp steamers
and o few smling slups  The number of vessels

entered and cleared from the port of Caleutta m the year 1913-14 wag
999, of 3,077,199 tons burden The figures for imports and exports
of private merchandise 1n the same year were (in thousands of rupees)—

Chief heads. Value.
Inports
Cotton wmanufactures . . . . . 288714
Twist and yarn . . . . . . . . 95,44
Motals and ores ., . . . . . . . 9,88,17
Sugar . . . . . . ' . 6,46,73
Machinory and mll work _. . . . . . 3,20,64
Oia . . . . B . B f . 2,056
Hardware . . N . . . . 1,42,31
Total under oll heads . . . . . . 74,49,62
Ezports
Jute manufectures . . . . . . 28,2024 .
Jute, raw . . . . . N . 28,0344
Toa . . . . [N 10,65,75
Hides and skins . . . . . 8,47,69
Graw, pulse and flour . e . . . . 6,85,80
Seeds . . . . . . 3,68,07
Total under all heads . . . . . 98,50,27

. A vast amount of traffic passes down the Hooghly by niver steamer
and country boat: the two principal mver steamship compames own
204 steame1s and 313 flats, The total merchandise thus bromght into
Calcutta m 1913-14 was 1,126,000 tons, the leading hnes of goods being
raw yute 334,000 tons, gnnmes 188,000 tons, and rce and paddy 198,000
tons Tle Eastern Bengal and the Assam Bengal Railways share with
the river craft the trade of the fertie and densely populated jute and
‘yice distiicts of northern and eastern Bengal The Bengal-Nagpur
Railway traffic consists mostly of coal and of seeds and food-grains from
Onssa and the Central Provinces The East Indian Railway, which 1s
the largest system of the three that ferrunate w Caleutta, wnports
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food-graing and seeds from northern Tndia and south Bihar, and handles
$he bulk of the coal traffic. The total volume ot the 1a1l-borne trade of
Celeutta in 1913-14 reached 10,389,000 tons, of which imports amounted
to 8,605,000 and exports to 1,784,000 tons

Alarge share of this trade 18 in the hands of a class of Indian, mainly
Mearwar), merchants, who as a rule have not utherto directly handled
overses, imports (exoept piece-goods, cheap iron and galvansed sheeting)
or exports, but have-carried on their trade in 1mport and export goods
through European houses These latter export country produce and
manufactures, the greater proportion of which s, however, 1n the cise
of the largest firms, purchased by therr own agents up country, and
import piece-geods, metals, machinery, sugar, et The export trade
here, as in other large Indian ports, 13 financed by the exchange banks,
who purchase the bills which exporters draw on consignees or themr
bankers or agents in other countries, and to a certan extent by large
unporters direst,

Bombay.

19 The aity of Bombay owes its origm to 1ts geographical position
and to 1ts magmiticent harbour, which gradually
became a collecting centre for other ports onr
the west coast and for the relatively small stuip of land between the
Ghats and the sea Durmg the olosmg years of the Maratha power,
the contrast afforded by the peace and secumty of Bombay with the
disturbed Deccan was responsible for & great addition to the wealth and
population of the city  The introduction of & more settled rule i the
country above the Ghats was almost immediately followed by the making
of & road over the Bho. Ghat to Poona. From that time progiess m
communications between Bombay and the country to the north and east
has been continuous, and it 18 now connected with Gujerat and north-
ern India by the Bombay, Baroda and Central India Railway, and with
the Deccan, Central India, the Gangetic plain, Caleutta and Madras by
the Great Indian Peninsula Railway Bombay thus receives a large
quantity of country preducts of all kinds, of which by far the most
important 18 cotton ; 1t lacks the advantages which Caloutta possesses
_in 1ts proxumity-to the coal fields and i the river system of Bengal,
though 1ts harbour opens directly on the sea and affords greater possm-
bilities of 1mprovement, of wiich full advantage 1s bemng taken. The
traffic 1 and out of Bombay over the ralways m 1913-14 was (10
thousands of tons) .—

Inward . . . . . . . . . . 8,230
Ontward . N . . . . . 1,842

Trade and communications.

Amongst the principal 1toms were (1n thousands of tons) :—

Importa. Exports

Raw gptton . . . ‘/ 520  Cotton manufactures ST 88
~Oflseeds . , . . ¢ D04  Motols end machumery , . . 230
Wheat and four ., . 82  Bugar. . . P .
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20 The principal industry of Bombay is 11the spinning and weaving of
cotton, of which, however, 1t possesses by no
The cotten industry. means the monopoly which Caleutta ean claim
in the case of jute manufactare An account of the origin of the Bombay
cotton industry will be found i Chapter VII. TIn the year 1916 there
were 266 mijls i India, contammng 6,839,877 spindles and 110,268 looms
end employing an average xumber of 274,361 hands daily, of these
Bombay itself possessed 86 mulle, 2,984,575 spindles and 53,205 looms,
and the persons employed numbered 118,303. Cotton spmmmng and
weaving, though Indra’s share 1n the mdustry 18 mainly confined to the
lower counts, require finer manipulation than the process of yute manu-
facture, and dersand more skill on the part of the operatives Though
the first Indian cotton mill was opened in Calcutta and other attempts
have been made since to establish a cotton industry there, these, with
few exceptions, have been far from successful. Caloutta 18 no doubt less
favourably situated 1 respect of the cotton tracts genefally than Bombay,
although much of the cotton consumed by the latter reaches 1t from
places as distant as those from which Calcutta draws its supplies, while
Bombay is at a disadvantage 1n respect of fuel, a deficiency now to some
extent supplemented by water power,

21. The Bombay mall operative, whether owing to his traming or
not, 18, more skilful and intelligent than the
Labour in the cotion mills. Bihari  smmigrant mbo Calcgltta, though
probably no better educated, while he is more tolerant of uncomfortable
surroundings than the Bengah labourers, who possess a relatively ugh
degree of mtelhigence The wages of mill labour are higher 1 Bombay
than in Calcutta and have been raised appreciably simec 1914  Sample
rates, wcleding & war bonus, for Bombay n the year 1918 were (n
rupees and annas per mensem) -——

Rs As
Drawer (cardroom) . . . 23 6
Resler . . . . . . .17 4
Warper . . . B . . 40 8
Rover . . . . . . 24 1
Doffer (cnrdroom) . . . 12 10
Weaver . . . . 8 . . . . 46 15

Although wages are higher m Bombay, local conditwns so far as
they affect the housing of labour, are more difficult m the igland of
Bombay than round Calcutta The Calculte mlls are spread out over
a Jong streteh of land on both Lanks of the rivet, and the labourers Live,
a8 we have seen, in bustis, or collections of single-atoreyed huts  Owing
te the Jack of space in Bombay, the onll hands hve mm chawls, buldngs
several storeys hugh divided mto a number of single-room units, which
are too often overcrowded. This congestion has mtensfied the efiects
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of plague, an ever-recurrmg factor i the problem of the industrial
lehour supply N

The labourers cousist mostly of Marathas from the Decean and
Konkan, a small gection of Konkanm: Mahomedans and Julhais (the
Mahomedan weaver caste), with a few men from Central Indiza The
fizst two classes are usually cultivators of holdings too small to afford
them a subsistence, and heawily mdebted to the village money-lender
This habit of indebtedness adheres to them m Bombay, where they,
1 common with other mull hands, are usually deeply i the books of petty
money-lenders. The few null hands from Central India and the Julhais
are far mote careful with their money and woik harder The former
mdeed are rarely m debt and occasionally even lend to their weaker
brethern There 18 mere specialisation in different departments of the
mill by workers of particular ocastes or omgm than m Caleutta The
mill hands are recruited by and employed through a class of men known
a8 jobbers, and are paid monthly, one month 1n arrears

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

type.

22 Among the main mdustrmes of Bombay, other than the cotton
other industries. mlls, are the engmeermg shops, which have
sprung up here for the same reasons as at
Caleutta, though they are less extensive and numerous The muore
important concerns numbered 12 m the year 1915, the largest of which
employed over 800 hands There were 1n addition two silk mmlls, four
flour mills, and a consderable groyp of tanneries producing half-tanned
leather, with one large tannery and leather factory employmg about
500 hands

The disadvantage under which Bombay for so long labouted, owing
to 1ts distanco from the coal fields, has recently been largely reduced by
the facilities which the proxinuty of the Westein Ghats affords for the
generation of hydro-electiic power, This has been utilised by the euter-
prse of a great Bombay firm, whose hvdro-electric woiks at Lonavia
produce 42,000 horse power and dehiver 1t at & chargeof 3 annas per
umt, where motors ate supplied by the mills, and 55 anaas, where they
are found by the hydro-electric company Other schemes on an even
larger scale are under construction and m contempletion.

23 The sea trade of Bombay, m sddition to ordinary country pro-

duce, consists maimly of the export of raw

cotton and of locally manufactwied yaru and

poce-goods, and the import of foreign piece-goods and varn, supar,

wetsls, machinery and mscellaneous articles. The figures of mmparts
18
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into and exporis from Bombay by sea 1 1913-14 under the leading heads
for tiade were as under (i thousands of rupees) ~—

- Chuef hoads. Value,
Imports,
Cotton nppufao(mres . . . - N . .y 16,51,60
Cotton twist and yarn ., . . . . 1,49,53
Silk menufactures and yarn , . . . . . 2,26,05
Wool manufactures and yarn . . . . 1,62,89
Metals and ores . . . . 7,18,69
Machunery and muil work . . 3,088
Hardware . . . . . 1,32,02 -
Sugar . . . . 3,83,78
Ol . . . . . . . 1,34,36
Totel under sll heads . RN . . . . 94,1899
FBxports,

Cotton, raw . . x . . e 28,70,51
Seeds . ‘e . . . . . 12,54,98
Cotton twist and yern . . . . . 9,21,00
Cotton manufactures . . . . . . . 1,17,9Q
Metals and ores . . . . . . 1,10,21
Total under all heads . . . 14,46,39

. The railway connection with the dochs was untal recently very incon-
venient, necessibating a double handling of goods, and the transport of
cotton by carts to the Cotton Green at ('olaba and back again to the
mills or docks adds to the cogp and congests the streets Matters will™

e much improved when the new acheme for direct connection between
the railways and docks, mvolving the construction of extensive storage
accommodation and the transfer of the Cotton Green to the neighboui-
hood of the docks, has been completed

The prncipel shipping lines are much the same as those of Caleutta ;
m addition, there are the pignm traffic to the Hedjaz and trade to the
Persian Gulf, i which Indian firms share largely The coasting trade
with Karachi, Kathiawar, the Malabar coast and Goa 18 of some import~
ance., Indien-bwlt sahing craft participate n this and also visit the
Persian Gulf end the coasts of Arabia and East Afiica. In the year
1913-14 the number of shyps entered and cleargd from the port of Bombay
was 1,536, with a tonnage of 3,837,111

24 The trade of Bombay 1s shated by Europeans, Parsees, Bhatias,
Khojas and Bamas It 1s financed by bankmg

Snare &g&;y"::::ms i mencies sunlar to those mn Caloutta, branches
of the same banks bemng, with few exceptions,

found m both cities The mlls obtam a certain proportion of their
finance 1n the form of deposits from the public Bombay as a financial
centre bas been and ¢ still proue to speculation and the movements of
the cotlon athet and of stocks and shares ale always active and somi -
tunes vivlent  There ate, as . Caleutta, 8 number of firms and mdivi~
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duvals doing exceedingly remunerative business as brokers m articles of
merchandise, insurance, freight and exchange, as well ag m stocks and
shares

The most noteworthy difference between the two cities 1 the large
share taken by Indian merchants m the trade and mdustry of Bombay,
a subject whicly 1s treated m greater detanl m Chapter VI Indians
predominate in the share market, as mill-owners, and as importers of and
dealers m country produce and cotton brought mto Bombay from the
rest of Indha. The forexgn export and import trade 1s, however, still
mamly 1n European hands, though a certam number of ships ar owned
by Indian firms;and Indians are slso active m the freight market The
Indian element i banking 1s much stronger m Bombay than elsewhere ,
there are several banks with Indian directors ; and they are also found
on the Board of the Presidency Bank.

The Benga® Coal Fueld.

25 The coal ficlds of Bengal and Bihar mclude all the principal coal
mines of India, the remainder bemng situated m Assam, the Central
Provinces, the Hyderabad and Rewah States, the Punjab, Baluchistan
and the State of Bikaner, The rasmgs m the Ramganj, Jharia and
Gmidih coal areas, which may convemently be desciibed as the Bengal
coal field, were 1n the calendar year 1917, 16,563,990 tons, out of a total
output for the whole of Indma of 18,121,918 tons. The movements from
the Bengal coal field were 1n 1914, when trade and industry were still
flowmg 1n their ordinary channels, to Calcutta 5,353,844 tons, to Bombay
535,806 tons, and to the United Provinces 1,253,068 tons  The import-
ance of this area to the mdustties of India 15 clear from the above figures.

The proportion of the total.output 'of coal consumed by raiways has
remained almost unchanged for a number of years past and, smee 1907,
has not been higher than 33 or lower than 28 per cent. 4 more accurase
consus of coal consumption than in previous years was attempted m
1916 Though these figures were lamgely affected by the war, 1t 18 of
terest to notice that 33 6 per cent of the output was taken for rail-
ways, 16 7 for bunkers, 5 6 for yute and 5 5 for cotton mully, 5 1 for won
and brass foundres and engmeermy workshops, and 36 for mland
steamers Other beads are comparatively small, but no less than 126
per cent. was consumed at the collieries or wasted, and a snmlar quantity
was taken up for use 1n swiall industnes or for domestic consumption,
almost entirely the former.

The Bengal coal field in 1917 was worked by 153 jomt-stock com-
pantes, of which the paid-up capitelisation 1o shaves and debentures wns
Rs 672 lakhs There wers in addition many mmnes owned privately

—by syndicates and individuslp.

26 Coal was first mmed m Ramgm\jhfor other than local require~

ments ifi 1854 when the East Indian Railwa

Mothods of working. _ tered the Bongal coal field. The iudustt;

is ut the present time by no means entirely m the hands of Europcans,
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though they are responsible for the working of mose cf +he largest and
best developed mumes The majority of Indian enterpiiees consist of
small pits or inchpes , where they possess pumps or windmmg gear, viws2
are usually worked by small engmes with vertical boders  Such concerns
are readily closed down if prices fall too low, and are as readily started
again when the market inproves The techmcal development, however,
which has beeh'attaned by the better-class mines, is & strilang feature
of the Bengal coal field and one of 1ts mamn pomnts of interest to students
of the orgamsed mdustries of India A number of mmes are now elec-
trically opeiated, and two groups at least are provided with central
electric generating stations, while considerable further developments in
this direction are coptemplated. Sandpacking to prevent subsidence
18 now practised mn some collieries. Mechanical screenmg 18 largely
in use , aerial ropeways are working i several places , and the dufficulties
caused by the locking up of coal under the numerous ralway sdmgs
that traverse the various fields will, 1t 18 hoped, be solved satsfactorily
before long  Coke 15 produced i all parts of the area, especially the so-
called soft coke, about 500,000 tons of which are made per snnum, as a
rule by the smaller proprietors, by burning low-grade coal mn heaps
the open arr  Coke s ajso largely mede by the wasteful process of burn-
mg m open-top rectangular kilns  The first by-product coke ovens were
started at Giridah  There are now several other such installations on
the field, producing coal tar and sulphate of ammoma, the latter with
the help of mmported sulphur There are m addition a quantity of non-
by-product patent ovens. It may be noted n passmg that~a coke,
which wall readily 1gnite and can be used i the Indian domestic fireplace,
18 urgently needed, and mught, if & smtable cheap type of fireplace be
vlso mtroduced, lead to a sensible decrease 1n the amount of cattle Jung
used as fuel, at any rate i the distucts surrounding the coal fields.

The eoal royalty owners are the local zenundars who under the Per-
manent Settlement are the owners of nuneral rights  They are at present
a class of mere tent chargets who take httle interest i the working of
thewr property, although great waste occurs, especially 1 the munes
managed by the smaller mterests

The so-called first-class coal of the Bengal field rarely contawns less
than about 12 per cont of ash, but 1t generally forms a strong coke swt-
able for blast furnace work, and any serious development of the ndetal-
lurgical ndustries i this region will probably result, and that before
long, 1 a relutavely heavy attack on the vistble resources The question
of encouraging and cven compelling economy in minng and colang will
soon be forced on the attention of the authorities

27. The labour on the mines 1 partly drawn from neighbouring

Labour on the coal fietd,  villeges, partly from the more distant areas of

Chota Nagpur. The average daily number
of’labourers employed 1 the Bengal coal field 1n 1916 was 135,093 ;
the average daily wage per head was 7 6 annas ; and the anrual rawings
per head of labour employed below ground were 1694 tons* The

* For sll Indis.
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supply of labour is ab present msufficient snd intermuttent , and 18
hable to be semously affected by a good harvest or by an outbreak of
eprdemic disease, to some forms of which the coal fields have m the past
been Lable Only a small proportion of the workers, except n the case
of one or two old-established concerns, reside permanently at the mines.
The rest are usually small cultivators or agriculbural labourers, who
return to their villages for the cultivation and harvesting of their crops
But a new genaration of workers 18 growing up, which can be mduced to
settle down as resident labour near the mines, especially if switable
accommodation be prownided. Though constant efforts are being made
to arnive at the 1deal workman’s dwelling, finality 1s far from having been
reached, and changes of type are still frequent. The worker himself
undoubtedly prefers separate huts, 1f possible with a small plot of garden
ground The objection to thus 1s, of course, the expense involved, and
the only area m which we saw separate huts provided on a large scale
for orgamsed labour was the Mysare gold field

28 The Bengal Iron and Steel Company at Kult1 and the Tata Iron
and Steel Company at Sakoht are most import-
ant mdustral enterprises in closy connection
with the Bengal coal field '

The works of the Bengal Iron and Steel Company, unlike the Tata
Company’s works, have grown up gradually They were orngmally
staited 1n 1875, but had a somewhat chequered history, and did not come
mto 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 & profit in 1905 and onwaxds, but the
managmg agents, after nearly 20 years’ unremuitting labour, have now
put the concern on & paying basis, a result to which the discovery of a
body of better-grade ore greatly contributed.

The works have been extended and remodeiled They contawn four
blast furnaces, each with a possible output of 80 tonsof piga day  About
half the coke required 1s made by the Company and the balance 1s
purchased locally.

The steam 15 generated in boulers fired by the waste gases from the
furnaces Thb output of pig iron, under normal conditions, 18 about
10,000 tons a month. Swice November 1917, one furnace has been
turning out from 1,200 to 1,600 tons a month of ferro-manganese, which
1s 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 chaws, and are
vapable of producing castings up to 20 tons n weight. The Company
employs about 10,000 men,

29 The Tata Iron and Steel dCompa.ny was formed 1 1907 and

commenced active operations about five years
The T"c'o,:"::n;."d Bteo!  jater It owns iron munes ab Gurumammy and
elsewhore mn India, limestone quarries st
Panposh in the Gangpur State and at Khanshabal , magnesite deposits in

‘The Bengal iron and Steel
Company.



the Mysore State, and nine large coal mines, four of which are located
on the Jhana field and are now producing 55,000 tons 2 month The
smelting plant consists of two large blast furnaces makimng approxmately
350 tons of 1ron per day each, and three more furnaces are in process of
construction  Coke 18 at present supplied to these furnaces by 180 non-
recovery Coppeg coke ovens, with & capacity of 7} tons each The new
plant under construetion consists of 200 13-ton by-product recovery
ovens, and a benzol recovery plant for the coke oven gases The steel-
meking plant conmsts of four basic open-hearth furnaces of 50 tons
capacity, two furnaces of 75 tons capacity and a seventh furnace m
process of construction, while lurther extensions are now under way
consisting of two 25-ton Bessemer converters, three electric furnaces,
two 200-ton tilting furnaces and a muxer of 1,300 tons capacity to
receive the molten metal from the blast furnaces

The present steel capaaity 19 nearly 17,000 tons per month, The
rollng mills produce about 120,000 tons of rails and smaller sections
yearly The Government of India agreed, before the works were started,
to take 20,000 tons of steel rails a year for ten years from the Company,
provided they could be produced of smtable quahty and at a swtable
price , bub, on account of the heavy demands in the eastern theatres of
war, much larger quantities have been taken. The Company is now
preporing to build a 96-inch plate pull,  Arrangements for further exten-
siong have also been made with a view to producing sheet steel, plates
and strips for the manulacture of tubes The total develoj.ments now
under contemplation will involve an expendibie of mno less than 12}
ciores of 1upoees

About 13,000 men are now employed by the Company and 10,000
men by conhractors engaged i extensions. The mines and quarries
give employment to approximately 15,000 moie A town of 50,000
whabitants has sprung up at Sakcly, the population of which, 1t 18
eapected, will Le over 100,000 by the tune the extensions are completed.
Switable residences for all classes of employés have been erected, includ-
g cooly hoes for about 1,000 of the lowest-psid workmen. Two
mstitutes, & prunary school, an elementary techmecal school and a
lnige hospital have also boen provided by the Company, and a school for
gurls 16 pow under consideration,

30, In addition to the above, engineering works which cater for the

public o1 for groups of mines are sprmging up,

Engprsniag works like those at Kumardhubi near Bagkl:rg, v%here

also fire-bricks, sihica and magnesite bricks are now being manufactured

for the wwon and steel furnaces. Another important mdustry n this

district 18 the large pottery at Ramgan), where pipes, fire-bricks, ete,
&3 woll as certain kinds of pottery aie produced.

The Deccan Cotton Tract.

31 The three most moportant ciops Tequnug mndustrial treatment
before transport, are colton, jute and tea,
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There are several parts of India where eotbon is grown on a consider-
able scale, but the largest continuous area s that covenng the northern
Deccan, Berar, and the westein districts of the Central Provinces and of
Central India, where there are between six and seven milhon acres under
cotton, nearly 700 gins and presses, and 35 spinming and weaving mulls.
"The bulk of this cotton 15 exporied to Bombay and Ahmedabad. When
the railway began to serve these districts, at a time coinaiding roughly
with the cotton boom caused by the American War, most of the proneer
firms were European Comparatively few, however, of the gins and
presses are now iz European hands, most of those so owned being the
property of certain large export firms  The rest belong to Indian firms
dealing 1 cotton, with therr headquarters 1n Bombay or Ahmedabad
or to Marwan and other Indian traders carrying on busmess locally ;
only a small part of the capital has been found, and sn even smaller share
13 the management has been taken by local capitelists or business men
The labour in these gins and presses 18 seasonal and unslilled , bus the
demand for 1t has appreciably raised the price of other local labour, and
the need for field hands yn the cotbon-picking season tends to mamtain
it ab a lugh level  Fitters and engineers are fairly numerous, the formeor
have usually been tramed in railway workshops or mulls, and are, here as
elsewhere, ready to seek thewr living m any part of India, wherever may
be thewr original home, the latter are either passed pupils of fechnical
institutions, such as the Vietouza Jubilee Techmeal Institute, Bombay,
or have learned thewr work in local concerns Mills are not numerous ;
they are owned 1n some cases by local, mn others by Bombay capitalists,

"and aro operated by more or less permanently resident labour The
orop 18 financed partly by branchoes of banks with their headquarters
Bombay, especially the Premdency Bank, add partly by Indian financiers
and dealers, who belong mostly to Bombay or other paits of India.
The mhabitants of these distiicts generally show a lugher degree of
onterpuise than the people of the adjoiming non-cotbon areas to the east

The above descuption will also apply fauly well to the cotton sreas
of the United Provinces, Gujmat, the Punjab and Madras , except that
in Madras the gins and presses are t0 a somewhat larger extent m the
hands of European firms, and 1n all these cases, except that of Gujerat,
the arrangements for marketing and financing s1e less highly o1gamsed.

The Jute Districts.

32 The urea under jute wus 2,729,700 * acres m 1917 The quantity
produced was 8,839,900 * bales of 400 1bs, each  The centics where the
large buying agencics and the machinery for prepaning the jute for export
are situated are less numerous than 1n the case of the cotton traocts.
Much jute 15 despatohed ta Caloutia unbaled, comparatively httle dmmnu-
t2on of weight being cansed by the necessary cleaning and baling processes,
while cotton is usually reduced about two-thirds i weight by the

* Ihoal £ t for Bongal (including Coooh Bibar), Bihur and Opissa, and  Anssin.
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romoval of the seed The middleman 18 fan more prominent here thai
in the cotton trade, owing to the smaller size of the mndividual holding
and to the necessity for sorting, bulking and grading the mmgmfican
parcels of jute brought m piecemeal by the growers, before sufficien
quantities can be collected to attract the larger buyers. The fact that
much of the t1agsport 18 by waber also has some effect on the nature o
the trade The mamn buyers up country and in Calcutia are the
employés of European dealers or manufacturers, or of rich Marwans
The market 1 Calcutta, both for local consumption and for export, 1
nearly, if not quite, as active and speculative as the cobton market i
Bombay The cultivation of jute has brought a large amount of
wealth mto the eastern dwstricts of Bengal, the local population s
mtelhigent and unusually well educated for India It 1s strongly
averse, however, fiom undertaling manual labour for lure, and the
crop 18, a8 we have seen in the ease of the Caleutta mulls, handled by
an mereasingly large proportion of mmmmgrant labourers from Bihat
and the eastern districts of the Umted Provinces These earn the
highest wages paid for unskilled labour m any part of rural India
excopt the Punjab, rates of Re 1 and even more per diem being common
in the busy scason Th: mechamcal operations for the preparation
of the crop aie far less extensive and elaborate than m the case of
cotvon , artans, engineels and labour of the factory type are, therefore,
much less 1n evidence

The Tea Disimets of North-East India,

33 The position 1o the tea districts of Assam and northern Bengal
Growth of the tea industry, '3 Very difierent The area covered by the
crop 18 comparatively small, and it 8 grown

in otherwise undeveloped tracts , and though 1t 18 relatively valuable
m proportion to its bulk and to the acreage on which 16 18 grown, its
economo and agriculbural unportance 1s less than 18 the case with jute
or cotton . It 1s generally accepted that the tea plant 1s indigenous mn
Assam, where 1t 18 known to have existed in a wild state long before 1ts
cultsvation and manufacture were sertously attempted The first steps
m thus direction, indeed, weie taken not for the exploitation of the Indian
plant, but with a view to experniment with seed fiom China in different
districts in India And although at an early stage attention was promi-
nently attracted tu the existence of the plant 1n Upper Assam, for a
number of yea1s {'luna seed was brought over regularly and its cultivation
was—unfurtunately as experience proved—encouraged mn preference
to that of the Assam plant. The first sample of Assam-made tea was sent
to Englacd 1n 1828, but 1t was some vears before tea culture m India
became & commercial success. At the oufset the mvestigation had
been undertaken by Government, who may in fact be smd to have
proneered the mdustry, but once it was proved that Indian tea could
be put on the market to compete with the China product, the real begin-
nings of the Indian tea industry were established. This may be dated
irom 1852, and by 1868 the total quantity exported amounted to eights
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muflion pounds, afier that tume progress was rapd Within recent
years more scientific methods .of cultivation have laigely increased
the average production per acre ; for example, during the qunquenmum
1885-1889, the average production per acre of the 310,595 acres under
tea in all India was 291 lbs, while m 1916, the average production of

. the 650,823 acres under tea had mcreased to 566 lbs Of the total
production, north-east India, includimg parts of Assam and Bengal, 1
responsible for 90 per cent. and south India for 8 per cent The total
exports by sea in 1915-16 amounted to 338,470,262 Ibs, the correspon-
dmg figures for 1916-17 showed a decrease, bt this was due to freight
difficulties, a large quantity remammng for shipment at the close of the
year , the value of exports m 1915-16 was £13,320,715. The mdustry
gives permanent employment to more than 630,000 persons, while there
are also 1n all the tea districts considerable numbers of people who do
paxt time work on the gardens.

Most of the more important gardens 1 noith-east India are menaged
and financed by Calcutta agency firms, but recent years have seen an
morease 1n the number of small Indian planters and eompanies. livery
garden of any 1mportance has its own factory where tea 18 prepared for
the market, asit 1s essential that the various processes should be
carrted through immediately after the leat has been plucked The
better organised factonies are elaborately equpped with hughly specialised
plant and are under the supervision of expert tea makers,

34. The question of mbour 13 one of much duffioulty Speaking

- genarally, all the important distriels have tc
Labour on the tes gordens. obtain their labo fnla’m considerable distances
* and this volves 2 heavy outlay and an elaborate machinery to contro
recrutment  Assam has alwaysg had to contend with special difficultier
in view of 1ts remoteness from the recruiting dlstrwts m the Untet
Provincos, the Central Provinces, Bihar snd Orissa and on the eas
coast ; 158 importation of labour 18 regulated by the Assam Labou
and megmtmn Act, 1901 (VI of 1901), and, untxl recently, labourer
were usually mported under & contract binding them for a pertod &
thewr employers, to the breach of which penal conditions atbached
Act XIX of 1859 4s, however, 1n force 1y Assam , vader this Act penal
ties can be inflicted for bieachk of contract on labourers who hav
1eceved advances and wilfully reluse to carry ouba contract to work

- Indigo wmn Bikar,

85, A word may perhaps be said in passing on the ndige mdustr
of Bihar. Though the indigo area of Madras 18 far greater m extens
the production of its crop 18 but lttle organised The Bibar crop, o
the other hand, 1 mostly grown by or for European planters, who 1
goma cases finance themselves, m others depend on the help of banks ¢
agoeney firms. The labour employed 18 all local and of a rural typ
and the manufacturing processes do not mvolve the u-e of much mach
nery, The educative and economuc effect of the industry 1s therefer
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small. The mterest of the subject, however, lies firstly m the planting
system, and in the relations between the planter, as the owner or lessee
of land and landed nghts, and the ryots who hold under him, these
have recently been the subject of special legislation, andi1t 13 therefore
beyond our provinee $o discuss them , secondly, in the struggle between
the natural and synthetic products, in which the former had been, until
the outbreak ‘of the war, steadily losing ground. More systematic
efforts, however, are now being made to enhst the resources of modern
solence on the planter's side

Evidence put before us in Bihar left the mmpression that natural
mndigo, if cultivated and manufactured on scientific lnes, offers pro-
spects of great mmprovement, probably sufficient to enable 1t to hold
its ownin competition with synthetic indigo In the following ways
opportunitics have been neglected in the past; and their recogmtion
thus offers prospects of success, 1f {ollowed up 1 the future (1) The
applicaton of scientific agriculture, (a) in the adoption of phosphatic
fertalisers and other improved methods of sol treatment, (b) m the
breeding of plant vareties able to withstand the wilt disease, (¢) 1n the
orgamsation of seed farms under swmtable climatic conditiops outside
the indigo-growing district, and (d) m the rotation of indigo with
other crops of marketable value, (2) The processes of manufacture, (a)
i the recent recognition of the fact that the precipitation of mdigo 18
essentially due to a ferment, the cultivation of which under swtable
conditions may permit of a great imcrease in the yeld, and (b) in the
preparation of a standardised product for the market , (3) The promsion
of wmproved financial facilitres

By careful management under favourable financial conditions
several planters have prospered, 1n spite of the absence hitherto of the
advantages which the appheation of sciemtific agriculture might bring
them, and, although 1t 18 1mpossible to estimate the prices at which
synthetic indigo will be placed with profit 1n future markets, there 18 no
doubt that the prospects before the natural product are sufficient to
justify expernaen‘al work anl enterprise mn organwation along the lines
mdscated above ' -

The Railway and Government Workshops.

36 Mention hay already been made of the private engineering
workshops established Lo meet the rapid expan-

The railway workshops. sion of modern industrial needs, but by far
the most important development of mechameal engineering 1n India 18
represented by the numerous locomotive and carnage-building shops
which are an essential adjunct to the railway system There are over
70 such shops and they are to be found mm almost every part of
India  The largest are the East Indian Railway locomotive shops at
Jamalpur with 11,000 hands, the two Great Indian Peminsula shops m
Bombay cmploying neaily 10,000 hands, and the North-Western shops
at Lahore with almost a smular total, while the central-workshops of
the other more impoitant railway systems also employ several



thousand men each. It is the business of this army to keep in running
order the rolling stock and equipment of the Indiad railway hnes

387, These workshops date back to the time when the railways, to

. which they belong, were first started, and
Labour in “hh'o;:‘.mw work~  during recent years, m the case of many of the

larger lines, they have been practicully rebuilt,

80 that they now represent all but the very latest developments of modern
mechanical engmeering as apphed to locemotive and carmage building
The labour employed 18 exther Indian or Anglo-Indian, supervised and
contiolied by men brought out from England Very few Indians have
risen to the rank of foreman, and stall fewer have been appointed to the
superior estabhishment - With the dearth of Indian mechamcal engineers
we deal elsewhere , but here 1t may be remarked that the failure of the
railway workshops to turn out such men must be attributed to the lack
of provision for tramnmg them, and we must add that this deficiency
has therto been due to the lack of demand for such training owing to
the absence of visible prospects for 1ts recipients

On the other hand, these railway workshops have been the main
training ground for engmneerng artisans of every class, and, owg to
the number of skilled foremen and chargemen, they have been most
successful 1n thus direction. In most of these workshops some form of
apprenticeship exists, and the sons of workmen already employed sre
encouraged to follow in their {athers’ footsteps Very httle has so far
been done to provide any form of elementary techmeal trainng,” bub
in recent years, the adrhimstrations of some of the railways have started
classes, with a view of affording 1nstiuction to such of then younger
workifien as were sufficiently well educated to aval themselves of 1.
From the railway shops, the artisans often drift mto private employ-
ment. They also shuft vety freely from one rallway to another, as the
conditions of life round each workshop are very sumlar, The extent to
which the country depends upon railway workshops for its supply of
framned engineering artisaus, however oreditable to them, 1s an unsatis-
factory feature of the situation ; for, though the work 18 of a hugh type,
1t covers only a somewhat Iimited range of engiueering practice

38. Although comparatively few i number, the Government ordnance
factories, by resson of the high standard of
work turned out mn them, are also mmportant
centres for the training of certain classes of engineering artisans, These
factorres are mtuated et Cossipore, Ishapur, Dum-Dum, Kikee and
Jubbulpore, and each gives employment to several thousand men.
Passing mention may also be made of the Marine Dockyards m Bombay
and Caloutta and of the workshops maintamned on a smaller scale by
the Public)Works Department to meet 1ts own local needs

Qovgrnment workshops,

Molussil Distmbuting Centres,
39, The mam distributing centres of India coincide as a rule with the
Delhi. more Important rallway junctions and are more
typical of the comparatively land-locked tracts
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than of peninsular Indin A description of Dellt will serve as a
specimen, but 1t must be rewembered that these centres differ only 1n
size and m the extent of thewr 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 towna
i rural areay yhich we have already described

The population of Delhs consisted m 1911 of 232,837 persons who,
apart from a few old families, relies of the Mahomedan impenal courb,
end the dealers mn and makers of arhistic wares, mostly earned therr
Livelihood by thé collection, prepaiation and distrbution of manu-
factwed articles and country produce As m other places, facilities for
finance and transport have led to the construction of a few spmning
and weaving mills, and others for the manufacture of flour and biscurts
wnd the extraction of ol The trading community consists of a few
Europeans, mostly representatives of large export and moport firms
with their headquarters at Bombay or Caleutta, managers and employés
of local or branch banks and of one or two mulls, and a number of Marwari
dealers and financiers There are also some representatives of Indian
firms and of Bombay and Celcutta shops. Goods are recerved on indent
or order from Furope or the Indian manufacturing centres of Bombay,
Caloutta, Ahmedabad and Nagpur They consist mamnly of piece-
goods, yarn, kerosene oil, manufactured or partially manufactured
srticles of metal (among which sheet and bar iron, brass hollow-ware
and sheets, and cutlery predominate), cheap ornaments and trinkets,
umbrellas, and so forth  Thus trade 1s financed by the nine loeal branches
of the laige banks and by the Indian bankers of the ity  The imports
by rail into Delh 1o the year 1916-17 amounted to about 431,000 tons
and the exports to about 168,000 tons, among the former, coal and
coke, piece-goods, gramn and pulse, metals and sugar were the most
mmportant, and of the latter, piece-goods, flour, ludes and skms and
sugar Small traders m neighbourng towns purchase their supples
from the Delhi dealers, though thus practice 18 beng gradually supplant-
ed by the opporbunities of durect purchase from Bombay and Calcutta,
which better trade mformation and closer financial relations between
different; parts of the country combine to offer

Dellu takes a smaller relative share in handhing country crops for
export than n the distribution of imports The buymg agencies or
sub-agencies of the lager firms, which rail groduce direct to Karachi or
Bombay are found in all the principal grain markets, and, m respect of
the grain and seed crops raised 1 the vicumty, 1t 18 mainly as a market
for local export or consumption that Delb: continues to hold i1ta own,

40. The mills employ the loral labour, which 1s even less specialised
Labour n " and skilful than that of Bombay or Caloutts,

ur ' the Defhl milis. and the cotton mulls spin only the compara-
tively low counts for wiuch the cotton of the district 1s smted. Engmeers
and fitters-find their way here from larger manufacturing centres,
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Mofussil Manufacturing Centres,

41, Cawnpore is & town on the Ganges with a population of nearly
200,000 persons. It is seived by the mam lLine
of the East Indian Ratlway and branches of the
Great Indian Peninsula and the Oudh and Rohilkhand Raiways. It
owes 1ts ongin entirely to European enterprise, having been selected as_
the site for & factory of the East India Company in the eighteenth cen-
tury. The situation of thestown on the Ganges, just beyond the homts
of the kingdom of Oudh, in the centre of a fertile district and on the
edge of the mam cotton-growing tract of the Umted Provinces, soon
made 1t an emporium of trade and necessitated mihtary protection, while
the subsequent advent of the East Indian Railway did much to develope
its growing maportance A large arsenal was estabhshed here after the
Mutiny, to supply the army with, boots and leather goods which were
manufactured by Indian contractors In order to amprove the quahty
of the locally made leather and to avord the great expense of mport-
ation from England, the Government Hainess and Saddlery Factory
was started hera mn 1860 on an experimental scale , 1t proved a success
and was put on a permanent bams 1n 1867 Tt was no doubt largely owing
to the existence of these worksthat the Covernment Bootand Army
Equpment Factory was started by private enterprise 1n 1880 ; 1t recerved
a considerable measure of Government finaneral aid at the outset But
the first orgamised private mdustry started m Cawnpore was the Elzin
Cotton Spinmg and Weaving Company, which was founded m 1862
The large quantity of cotton passing through Cawnpore, the financial
facihties afforded by an mmportant tradmg centre, and the cheap labour
of the thickly populated areas round, were the chief mducementis to its
promoters. One factory bas followed another, and m 1915 the aty
contamed five large leather factories and a number of small works and
tannerncs, employig over 6,000 hands i all, six cotton mulls with 4,647
looms and 340,000 spindles, employmg over 11,000 hands, four tent
factories, a very large woollen null, thrce sugar factories, and engmeering
works, a chemical works, two luge flomt nulls, a brush f{actory, fhree
ol nulls, and & number of cottun gins and presses  There 1s also a central
electric generating station supplymg bothk -hght and power, meluding
that required for woiking the tramway system.

Cawnpore 18 also an important collecting and distributing centre
Imports amounted m 1916-17 to 599,000 tons, consistmg ohiefly of
coal and coke, cottom, piece-goods, hdes and tanning mateuials, rew
and refined sugar, salt, food-graws, ol seeds and metals ; exports were
319,000 tons, mostly of raw cotton, plece-goods and yain, hudes, leather,
refined sugat, salt, and oif seeds. Its trade, both export and unport, 18
in the hands of several large European branch firms and of a number of
Indian merchants and bankers, but the most amportant industral under-
takings are still controlled by the local European firms, who founded
them 1n the first mnstance, or took them over at a comparatively early
date n thewr history. One well-known local mdustral firm with pre-
viously existing large mterests 1 Caleutta subsequently started a branch
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irr Cawnpore to handle the trade mn indige seed, which was and
still 18 largely grown in the tract between the Ganges and the Jumna.

42 The operatives in the factories, especially in the tanneries and

leather works, are maily chamars, who were

Labour in Gawmpore. ongally village labourers and tanners Labour

18 comparatively plentiful and moves mto Cawnpore freely from the

densely populated rural distnicts which surround it Sample wages
in 1918 were as under (in rupees and annas per mensem),

Cotton— Re A
: Grmders and strippers . . . . . 9 8

Bizers . . . B . . N . . 15 @
Warpers ., — . . . . . . 20 0
Drawora . . . B . . 2 0
Weavers . B . . . . . . . 15to30 0

Wool—
Usnsklled labour . . . B . 8 10
Mule minder . . . . . . . 17 8
Tiecer . . . . . . . . . 8 1 _

Leather (drmy Boot Factory)— - -
Un harers and fleshers . . . B . 12 0
Sconrers and setters . . . . . . 20
Slcker whiteners . . . . B . . 6 0
Machwno operators . . . . . . . 21 8 .

More has been done in Cawnpore for the housing of labour by the
large mdustnal corcerns 1n proportion to the numbers employed then
n almost any other city in India, Settlements have been established by
two compames, providing accommodation of a superior kind for about
4,000 people 1 each cage, at & convenient distance from their factories.

Other Industrial Centres.

43 This account may, we trust, be thought sufficient for our purposes
a3 a skebch of the general mndustrial position in India But we aie deep-
ly comscrous of 1ts mcompleteness and, had space permutted, should have
preferred to present 1t in much greater detaill  Assam possesses extensive
forests and large areas of culturable waste land, and presents important
future industrial possibilities to which we bave not been able to do suffi-
aent justice  The Madras Presidency, with its vatled physical features
and wider range of chmates than any other province of India, grows a
iarge vanety of crops of high economic importance  Although its coast
hne 13 of great length wath numerous httle poits, these are mere open
roadsteads, but at the Presidency town the difficuties and dangers of a
surf-bound coast have been successfully surmounted  Certain deficiencies
m 1ts natural resources have hitherto lundered ndustrial development,
and modern manufactures have grown only to a hmited extent. Oun
the other band, there are numerous towns i which mdigenous mdustries »
gtill flourish, and the craftsmen exhilit & high degree of shill and have
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accepted modern methods in many cages Madurn 18 g centie of exten-
swve weaving and dyeing industries, and Kumbakonam of weaving
and of metal work In copper, tmn and brass. The tanming industry
flourishes in many towns and has given rse to a large export trade,
The possibilities of the Punjab are, 1t 18 true, mainly agricultural, but 1ts
industries are growing and are spread over many distriets This province
possesses special advantages 1n respect of water power, which are bound
to tell m the future, and 1ts people exhibit s natural aptitude for engmeer-
mg. Turnming to the Central Provinces, the city of Nagpur contams-a
thoroughly up-to-date cotton mil and a large colony of hand-loom
weavers, and the manganese field ;n 1ts neighbourhood has been the
principal Indian source of this mineral In Sind theie 1s the prosperous
and growmg port of Karachi, which 1s the cifief outlet for the gram
exports of northern Indie Ahmedabad 1s an important up-country city
which ranks second only to Bombay as a cotton-manufacturing centre
It contams a population of well over 200,000 and no less than 60 cotton
mauls, which produce nearly one-fourth of the cotton goods made m India,
and 158 oil-pressing mdustry has made very marked progress i recent
years The mere mention of such important areas and towns is all
that we can attempt'; but as the mam questions dealt with m our report,
s such as the finance of urban and rural industries, the interdependence
of agrioulture and mdustries, the relative efficiency of labour and the
conditions under which 1t works, are perhaps not very dissimular through-
out Incha, we trust that the Specimen descriptions which we have given
in this chapter may be accepted as s sufficlent mtroduction to the subject
matter of our enquiry. We must, however, admit an exception m
‘the ocase of the province of Burma.

Burma.

44, Conditions n Burma are in many respects different from those
prevailng in India, and many of our general remarks, are not appropriate
to that provinee, whilst our recommendations have been framed to mest
the situstion in Indiz as a whole, and must be modified 1» some measure
before they can be applied to Burma.

The 8elta and the lower valley of the Irrawaddy, with thewr heavy
Agricultaral description. rainfall, produce little but paddy. The villages
* are far apart snd appear even smaller than

they are m comparison with the wide stretches of rnce fields which,
in the fully cultivated districts, hie between them. Qangs of agricultural
Inbourers come over from India for the oultivatmg season, and there-
after work m the rice mulls, but this state of affairs is found only
near Rangoon  Throughout the rest of Burmsa the people of the
country oarry out the eperations of agriculture, and have extended the
ealtrvated ares with striking rapiity  The result 16 that the country can
a4 present export annually some 2§ mithon tous of rice from an area of
hitle over 10 nullon acres under puaddy, a position which the natural
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merease of the population, especislly if accompanted by & diversification
of cropping, may 1 course of time matenally modify .

The middle section of the Irrawaddy valley compnses what 1 known
¢ the dry zone, with & rainfall not exceeding 40 mches and often less.
Here paddy 18 confined to low-lymng or artificially 1rrigated fields, and
18 & more Precerious crop than m the regions of heavier ranfell _Ciopping
18 more diversified. and includes cotton in places, sesamum, and vanons
beans and pulses, usually grown as sole crops Except mn the neigh-
bourhood of the larger towns there ate no roads, and the chief means
of commumcation are the river and its creeks and, to a less extent,
the ralways We did not wismit the portion of Burma- lymng above
Mandalay, where the ramfall 1s agamm higher and paddy once more pre-
dommates The excessive dependence of Burma on the paddy erop 18 a
very marked feature of is agiiculture Even from this pomt of view,
such dependence 8 undesirable, and a greater diversity of cropping
would place agriculture on a wider and, therefore, a safer basis, and
almost certainly provide raw materials such as cotton, jute, sugar-
cane and o seeds for local mndustries Considering the gieat task of
agricultural education and development that awaits 1t, the local
Department of Agrieulture 1s conspicuously lacking m equipment, and
possesses practically no organsation for the traming subordnate staff

45 Tven in the plams and valleys there are wide areas of forest,

Forasts consisting of teak and ofther species, usually
far from homogeneous , i the lulls, the unending
jungle 18 only occasonally broken by cleargs and villages The reserved
forests cover nearly 29,000 square miles, which yrelded m 1915-16vonly
one cubic foot of timber per acre  The unclassed forest areas, of about
114,000 square miles, are awaiting further development, either by their
aystematic exploitation as forests, or by being opened up for agnicultural
colomsation  The gross revenue from thie vast property 18 at the rate
of about eight annas per acre of the reserved forests, and the expendi-
ture amounts to about four annas Obviously, there 18 voom for
enormous development Alongside of the numerous tibutames and
creeks a fair emount of timber has been extracted, mostly teak, whi h,
bemg hghter than water, 18 easily floated out’m rafts The very
valuable hardwood timbers have scarcely been touched, except in the
case of a few species, and these only to a hmited extent and mostly
for local consumption  The timber for export 18 mamly teak and s
almost entwely removed by private firms who hold 15-year renewable
forest leases  Such temporary roads and ralways as are required are
put down by these firms. The posstbiities of the forests are thus nof
only inadequately explosted, but are imperfectly known, and the
evidence tendered to us goes to prove that the expert forest staff
requires remforcement even more urgently than m India,

46 Among the orgamsed mndustries of Burma srxe paddy nnlhng
the timber trade, the extraction and refinmng

ot‘“h« fadutries. of mmeral oil, ,and various other mineral
wentures, the most mportant of which m therr ultimate bearing on the

81
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industrial development of India generally, are the winning and treat-
ment of the lead, silver and zine ores of the Bawdwin mine 1n the Northern
Shan States, and the wolfram and tin mumng of southern Burma The
preparation of rice, timber and ol for export and consumption mawmly
centres in Rangoon, which 1s the capital andthe main port of Burma
and is convemently situated for the receipt of produce from the railway
and the Irrawaddy river alike. The tradmg and mdustnial population
of Rangoon 15, to a striking extent, non-Burman. The export and
import trade s m the hands of European, Chinese and Indian firms,
and the mdustrial processes are mostly carred on under Ruropeah
supervision and with Huropean capital The latter remark apphes
also to the extraction of timber and ol and to the mmmg mdustry
generally  The fact that most of the mdustiial and trading operations
of Rangoon aze on & lurge scale has prevented the Burman hitherto
fiom taking any promment share i them, and the great mcrease
agriculture has therto absorbed most of his energies. Except m those
towns which are based on trades or industries of modern growth, the
urban population 13, speaking generally, not gamnmng ground, a fact
which 18 10 168 turn due to the large areas of fertile waste land hutherto
avallable to the settler The absence of congestion in the quarters
ocoupied by the operative classes tm Rangoon 18 a welcome feature which
deserves note m passing
47, The amall mdigenous industries consist of weaving (manly silk),
wood carving end carpentry, lacquer working,
Small and ':::hg“ indus~  petal working and pottery They presons
' several features widely differentisimg them n
character and orgamsation from the corresponding mdustries m India
Considering the size of the dustries themselves and the number of
persons engaged in them, a relatively laige proportion of the articles
produced appenr likely to command a sale mm other parts of the world
Whether this 13 due to the greater skill of the Burman artisah, to lus
distinetly higher standard of comfoit, or to the fact that lus indigonous
arts have so far been less affected by the penotration of western
manufactures, 1 13 dufficnlt to say
Women 1n Burma take a largo share m domestic industries, thay
weave ornate fabrics, and cany out with therr own hands many of the
most difficult and skilled processes m other mndustries Incidentally,
they perform for thew own households the work done o India by bar-
bers, washermen, water cartiers and the hke Another very noteworthy
feature and one which should facithtate measures for the wprovement
of many miner industries, 18 the fact that the willage artisan 13 not, as m
India, part of the willage system. Weavers, 1t 18 true, tend to form
separate colonies 1 most parts of the world, butin Burma potters,
blucksmiths, carpenters snd cobblers are found in groups, whick supply
arcas lrited only by the portability of the artwle made 1 relation to
1t8 value
Although the Burman does not compete with, or to any large extont
invest m, the considerable organtwed wdustries of Rangoon, he 18 far
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fiom backward m establishing small rice, timber and ol mlls further up
country, & branch of development which may be expected to expend as
the moie fertile waste areas come gradually under occupation The
Burman has no piejudices or traditions to deter lum hom mdustrial
work, and there was evidence forthcoming to show that, although
mexpertenced sq busimess and account keeping, he has distinct possibihities
as an mdustrialist

A senous handicap to local trade and industries up country 1s the
absence of banks , for mstance, the only branch bank i the Irrawaddy
valley 1s one at Mandalay  The financing of trade and of such mdustries
as exst 1s in the hands of Madras Nattukotta: Chetties, who charge very
hugh rates of mterest, and replace their agents as a regular practice every
three years, whuch 13 apt to tell hardly on their chents Co-operative
banking has been pushed relatively further m Burma than mn any other
Indian province, and extends nob only to credit, purchase and distmibution;
but even to production, eg, of sleepers and road metal by Burman
petly contractors, who were previously i the hands of Chetties , whlsh
evidence placed before us showed that in one distiict a small agricultural
bank had achieved constderable success

48 There 18, however, one strkng natural deficiency 1 Burma to
which we must refer Although the count y
Las not been fully explored by geologlsts, 1t
seems probable thal it contains but hittle coal, and that mostly of poor
quahity  For {uel, the local indusiries must exbher pay the high price
of maported coal, bum wood, or use o1l Wood will piobably come
nto more extended use in future through more economio processes, but
timber has & competing value 1n vther ways, The exwsting ol fields are
also hemg ropidly drained, and the new ones that have been tested,
show pe signs of replacing the three mam fields of Yenangyaung, Yenan-
gyat and Smgu, Thus, for the future, Burma must look to the greater
utilisation of water power, and here, as m Indis proper, 1t 15 desuable
1o orgamse a hydrographic survey, so asto be ready to meet industrial
demands of the future. -

Lack of coal.



CHAPTER I
Raw Materials for Industries.

- Agnicultural Products.

49 In order to complete this general picture of the industrial posi-

tioh in India, 1t 15 necessary to give a brief

A‘"ﬁ':';':":l fm‘:ﬁ:‘ % account of the raw materials and natursl facih-
ties avalable.

Although 1t must be clearly recogmised that Indian industries are
now, and will be m future, chiefly based on the agricultural products of
the country, we find that, important and valusble as they are, much
stall requires to be done for their development The extent to which
they are manufactured whether for export or nternal conswmption,
wstead of being sent out of the country as raw matenals, can, 1n some
cases, be largely mcreased ; and the Agnicultural Department will find
great opportumties and sometimes an urgent necessity of mproving the
output and quality of many Indian crops In the case of cotton. a note
appended to this report (Appendix B} will show the Indian and world

Gotton position of this crop The"quantity]of short-
) staple cotton rased 13 much larger than 1s neces-
sary Yo supply the demands of the Indian mills, and a surplus 18 avail-
able for export, which foreign countries readily take. At the same time
the Indian null-owners are begranmng to feel that, if they are to enjoy
* an appreciable share of the more profitable trade 1 finer goods, more
long-staple cotton must be grown m this country. The external demand
as mamly for raw cotton and 18 rendered effective by the imposition of
tanfls 1 the moporting countries, which has soverely restricted the
development of the Indian export trade i cotton goods The note also
ilustrates strikmgly the necessity for further botanical research. ” It has
been left in 1s draft form, asit has already been seen unofficially by
the Government of India, by whom 1t was used to support their "propo-
sals for the appontment of the Indian Cotton Coromutiee of 1917-18

60. Turning to sugaroane, although India possesses a larger acresge
under this crop than any other country in the
world, her unports of sugar have grown m
recent years with very great rapidity, and, before the war, were axceeded
only by those of cotton manufaclures The obstacles 1 the way of
mcreasing local production he mamly i the poor type of cane and the
wferior cultural methods in the prinoipal cane areas, the Urnited Pro-
vinoes, Bibar, Bengal and the Punjal’, and m the very small holdings
on which cane 18 grown, with the consequent impossibiity of securing
the regular supply requsmte for a modern central factory. The position
l)u been examined in & separate note (Appendix C)
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Cotton has recently been the subject of attention by the Govert-
ment of India, owing doubtless to 1ts mmportance from the pomt of view
of the world supply But sugar a8 of almost equal nterest to Indian
eonsumers, and may, we have shown, prove the foundation of a great
Indiap mdustry We think that the facts which we have collected
regarding these two crops, though they imnclude mothmg that 1s not
already well known to students of the subjeet, are sufficient to prove the
necessity for & close mvestigation of Indian mdustrial crops, and for the
creation of scientific and imdustrial departments of Covernment fully
equipped to carry on such work. Rich results are already bemg ob-
temed from thé work of the Agrcultural Department ; but utherto,
owing to the lack of staff, there has been no concentration of effort on
the erops which afford products switable for local manufacture and are,
therefore, potential creators of wealth for other classes than the agri-
culturst ;

b1 Among\ fibre crops, in addition to cotton, there are jute, sann
hemp (Crotalaria juncea), Bimhpatam jute
Fibre R had  Hbiséus cannabmus) and various others of less
mmportence Jute 18 already very fully ex-
ploited from an jndustrial pomnt of view, though meny posmbilities exist
of the mmprovement of the crop wself About half the crop is manufac-
tured 1n the country, enough to cover is mternal needs many times
over Of the other fibre crops, there 18 liftle or no orgamsed manufac-
ture m Indus at all  Although these are far less mmportant than jute or
cotton, they have m some cases valuable quahities, and can be made mto
articles for which there 18 a ready demand. There are also fibre crops
such as sisal hemp, flax and rhea, which, though suitable for India, are
either not grown 1 the country at all, or only to & very hmuted extent,
and some of these, such as flax, are requiggd for manufactures of national
necessty.

52. O1l seeds are extremely mportant, both from the agnicultural and
Off seds. from the export pomt of view. The aress
covered by the principal o1l seeds and the pre-

wat value of expoits are shown below

Area i Value of

Urops. 000 acres exports

1813 14 Rs 000,

1913 14

{'ustor . . Not shown separately 2,05,00;
Copre . . . . Ditto. 1,55,06
Cotton . . . . . 15,844 2,12,61
Groundput . . . . 463 4,88,14
Lansoon . . 2,268 6,68,71
Rape and mustard " . 4,083 4.47,37
Sesamum « 4,278 2,70,43

Total non-essontial ol seeds . . N 14,688* 27%,50,00 .

* Exoluding copra snd votton
$ 36



_ A very large proportion of the produce is exported , much of the
balance 15 crushed either by small power plants or m country bullock
nlls, the latter of which are very inefficient 1n o1l extraction The few
mlls of more modetn type have found great difficulty m marketmg their
cake locally, and have also, m some cases, made serious mistakes in
thar technical management or business airangements, m the absence of
proper advice Little has beerr done lutherto by the over-burdened
Agrnicultutal Department to mnprove the local types of oil-producing
plants or to-snvestigate the conditions under which the oil s formed-n
the seeds The methods of o1l extraction have been equally neglected,
and we recommend that this unportant matter should be examined by
the experts who, we hope, will be available in the future We recogmse
that the success of large-scale mills producing ol for export depends
not only on the skill with which they are worked and on mmprovements
yet to be effected in the means of transport (such as posmbly_the adop-
tion of carriage 1 bulk), but on an even more important factor-—the
tanfl pohey which may be pursued 1n Indiwa and elsewhere. The pro-
posals that we are making to provide scientific and econonne assistance
should enable mcreased attention to be paid to the improvement of
Indan ciops, and our recomnendations regarding the provision of
facihties for the purchase of machinery and plant should lead to a great
development n the methods of preparing them for the market
53 In the case of ludes, 3f 15 a well-known fact that the majonty
of thése were before the war expoited to
Hides and leathar. Germeny, and that the export hide l:narket of
Caleutta was entirely m the hands of German firms or firms with Getman
affimties, who were bound by trade artangements to sell to the continent
through & ring of German dealers at Hamburg and Bremen
In Madras, the export of raw hides 18 neghgble, but large quantities
. of both hndes and skns are shipped 1n a hightly-tanned condition. As a
result of the measures mtroduced smee the outhreak of war to stunulate
the export of ¢ Bast India kips, * as these hides are called, this mdustry
lies made a considerable advance In Bombay, there are a few tanneries
which prepare hudes for shipment in a similar fashion, Tu addiven to
the valuable trade 1n raw hides from Caloutta, large quantitics were alsn
exported m a 1aw state through Karachi and Rangoon The export of
raw skins 18 considerable from all ports, especially fiom Bombay, Karachu
and Caleutta
The vilage tanner finds that the continued rise m prices 18 plaoing
local hades co an increasing extent beyond his reach. His methods are
1m any case extremely inefficient , h& has been justly described as * makmg
a good hide mto bad lesther’ ; sud there seems httle hope that his m-
dustry can o will ever deserve to be saved The organised tanncres
vary 1w size and efficency from large concerns employmy upwards of
2,000 hands even before the war, to the numerous Indian-managed
tanneries, the smaller of wluch employ only a few dozen men The
prinopal dufficulty at present is the luok of orgamsation and expert
skill,
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Chrome tanning so far has made comparatively little headway in
India, chiefly owing to the fact that sts processes are ughly techmcal, '
1equiring cherhical knowledge and an elaboiate equipment of machinery
Progress m recent years, however, especially since the outbreak of war,
has been more rapid, and considerable quantities of special forms of!
chrome leather, for which the Indian ludes are parficularly swtable,
have found a ready market ;m London,

Vegétable tanmng materials of good, though unequal, guality are
found m most parts of India. The two chief agents used hitherto have
been babul (Acacia a1abica) and qvaram (Cassia suriculata) bark D~
dw (Cmsalpinia conaria) and myrabolams (Termusaha chebula) are m
local demand and are also very largely exported, Mangrove bark 13
avaiable m Bengal and other places along the ses-cosst Numerous
other trees and shiubs are also used 1n different parts of the country by
village tarners, and their propertres are now (1918) being systematically
mvestigated under the orders of the Indian Mumitions Board But the
machinery {or the collection of vegetable tanning agents 15 not at present
sufficient to produce a supply adequate to the largely increased demands
which arose, owing to war conditions, in the year 1916 and onwards
The prepatation of tanmin extracts has been tried fiom time to mo,
and genetally without much success, but the conditions under which
such attempts have been made were not gatisfactory, and should not
prechude further work 1n this direction. .

54 Here, agam, the excluston of the question of tanfls hiom om
terms of reference renders ns unable to recommend any complote schene
{for deahng with the situation, but we are decidedly of opmion that an
mraportant feature of any such scheme must be the extension and mmprove~
ment of the tanmng industry, both 1n respect of the Lightly-tanued hides
of Madras and the completely tanned and cuined leathers of the large
Indian tanneries m Cawnpore, Bombay and elsewhere. We recognise
thet, among other mutial difficulties, this mdustry will be exposed to
the risk of orgamsed competition from hide exporters It must, thee-
fore, in any case be established on a considerable scale, though 16 will be
mpossible {for India to tan all her own ludes for some time to come
We also recoguse that India will, for an even longer time, be unable to
consume all the leather that wall be produced by an extension of the in-
dustry on a ecale suflictently large to withstand the competition of
exporters of hides, while taruff bars against the importation of leather
exsst m many foreign countried which admit hides freely.

In wview of the wmportance of the question, we have prepared &
separate noto (Appendix D), discussing the position m détail and em-
bodying cortam detuute proposals.

-

Mmnerals,

55 The nature and extent of the mneral deposits of India have been
1ndiat systematically  examuned by the Geologieal
odins mineral resources. Survey Depuartment, although 1t has been
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impossible for if, with limited funds for establishment and prospecting

' equipment, to carry 1ts mvestigations, except 1n very special cases. to a
pomnt which would warrant commercial explortation without further
detaled enquuy The mineral deposits of the country are sufficient to
-mswmtant most of the so-called ““key ™ industries, except those that
require vanadm, nickel and possibly molybdenum-

It is u y here to repeat in any detail mformation which 18
already available to the pubhc 1 the records of the above department
As has already been shown, Indian coal 18 very unevenly distributed and
generally poor in quahity The deficiency 15 especially noteworthy in the
case of Madras and Bombay Iron ore 1 found in many parts of the
Indian gontinent, but the mstances m which ore of good quahty exists in
suitable proxmuty to satwsfactory coal supphes are not' very mumerons,
though suffictent m 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 m active oper-
ation, no attempt bas hitherto been made to smelt the latter metal m
India. The copper ores of Singhbhum, a distuict of Chota Nagpur, have
as yet acarcely been exploited, although a mme has been developed and
smelting works have been erected and have already started operations
High-grade chromite 18 produced in large quantities in Baluchistan The
bauxite deposits of India, the best and largest of which are found 1n the
Central Provinces, were made known to the public by the Geologieal
Survey some years ago, but have not yet been used as a source of
alummium, Manganese ore is extracted m very large quantities mn the
Central Provinces, and to & less extent m Chota Nagpur, Bombay,

"Mysore and Madras At present 1t 18 mamnly exported m a raw state
to other countries, although the two existing non and steel companies
have, smoe the war, manufsctuied considerable quantities of ferro-
manganese » .

South Burma 18 one of the richest sources 1 the world of tungsten
ores, ocourring in the form of wolframite, the best known ore of ths
metal, which has now become almost mdispensable to mechamecal engt-
noering ss sn ingreduent in ““ high-speed *’ steel T is also found there
and 1 other parts of Lower Burma, and successful dredging operations
are carried on in Tavoy. Ores of antimony are found in the Shan States,
1n Tenasserim and m Mysore, but none of these has yet been sucosssfully
explotted.

56. India also takes the firss place among the mica-producing coun-
Micx tries of the world, The Bihar mioa 1s of tke
' highest grade so far raised i, large quantities.
The-mineral was, unful recently, won almost entarely by smsll workings
hut some of the larger firms nterested are now beginning to apply more
soientific methods. Micanite has already been made experimentally at
Kodarma, and works will probably be established on a permanent basis
before long ; it 13 also mannfactured m the East Indian Ralway work-
shops at Jamalpur.
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7. Cement works have been started at Madras, Bundi, Porbandar
and Katm The factonies are equipped with
plant of modern design, and the quality of the
cement produced is offimally reported to be satisfactory They are,
bowever, only able to meet part of the Indian demend, and though the
oost of manufagture 18 believed to be low, the price of thig'commodity
to the publio 1s stsll controlled by the rates at which 1t can be imported
A sufficient reduction 1n the price of cement would lead to a great exten-
stont of its use, espectally for hning umgation canals and channels with
the object of preventing waste of water

Expertments 1n the smtabihity of varous clays for pottery purposes
have recently been conducted mn the Bombay School of Art and else-l
where, with results that should be made more wmidely known

Cement and pottery.

58. Sand end hme surtable for the manufaoture of glass ocour 1n many
parts of India, but hitherto only partial success
has attended the worling of the few glass
factories that have been estabhshed, while failures have been frequent
But 1t by no medns follows that glass cannot be successfully made m
India What has been most conspicuously lacking htherto hag been
a complete and systematio investigation mto the economic possibilitres
of glass making 1n the different parts of India, meluding the price
of fuel and raw matenal, and the distance and extent of markets. The
prospects and position of the glass industry 1n India generally form the
subjeot of a separate note (Appendix E), which clearly demonstrates the
necessity of conmdering not only the economie but also the technical
mde of & new venture, and of employmmg a number of specralised
experts before taking up a complex mdustry

99 India possessed at one tume a practical monopoly of saltpetres
saltgtre, which 18 found 1n the plaing of Bihar, the United
Provinces and the Punjab, and extracted and
refined by indigenous methods Owing to 1ts ocourrence n admlxturef
with salt, 1ts preparation has hitherto been safeguarded by various,
excise precautions, which are alleged to bave weighed heawly on the/
industry, though it has expanded greatly under the stimujus of increased
prices during the war  Indian salpetre had previously been supplanted
to a large extent by the potash nunes of Germany and the mtrate deposits

of Cluh A separate note on this industry also (Appendix F) 1s attached
to tius report \

Forests,

60. The area of forests under the control of the Forest Department

in 1915-16 was 249,000 square miles, of which

The oxtent and value of the 9 905 square miles wer:q reserved. The total

. outturn was 286 mullion cubie feet of timber

and fuel, and minor produce valued at Re, 116 lakhs, of these 179

pullion cubic feet and Rs 88 lakhs worth of mmor produce came from

the reserved forests Thus gives a yield per square mile of 1,149 cubie
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feet of timber and fuel, and minor produce valued at Rs. 47 from all
classes of forest ; and a corresponding yield of 1,809 cubic feet, and
Rs. 90 worth respectively from reserved 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 freight difficulties, there has not been much
relative decline ubder this head during the war years, a fact wluch shows
the necesuty to India, under present conditions, of these imports
Aganst this (according to Statement No, XV of the Statistics relating
to Forest Admimstration) the exports of forest producein the same
year were valued at Rs. 454 lakhs. The largest 1tems of this total, we.,
eaoutchouc (Rs 79 lakhs) and lac (Rs. 196 lakhs) are by no means ex-
clusively, or m the former case even clitefly, denived from Government
forests , the principal export which can be assigned wholly or mainly to
thus source was teak, valued at Rs. 78 lakhs The value of other
tunbers (excluding sandalwood) was only Rs 7 lakhs,

The following figures illustrate the financial aspect of forest manage-
ment Inaddition to forest produce removed free or at reduced rates,
valued ab Rs 85 lakhs, the total recempts of ihe Forest Department for
the year 1915-16 amounted to Rs 310 lakhs, and the expenditure to Rs
178 lakhs, yielding a surplus mncome of Rs 132 lakhs. The expenditure
on roads and buldings was just under Rs, 12 lakhs, though in the last
year of peace it amounted to Rs. 18 lakhs, To these figures should,
presumably, be added a share of the cost of the supervising staff shown
under the head of adnumstration, but, on the other hand, a large
amount of the expenditure must presumably have been on account’ of
maintenance of exmsting works The mmportance of these figures arises
from the strong evidence recerved by usin many provinces of the made-
quacy of the forest staff for the work of exploitation and commercial
development, especially i the huigher grades, and of the urgent need for
mmproved forest commumcations. The espenditure on the Imperial
Forest College and Central Research Institute was only Rs 2 87 lakhs,
much of which was, moreover, mcurred i the training of recrwite for
the department,

61. As the above figures will have shown, the national forest estate

18 of vast extent and value; but & scrutiny of

'““,';‘,‘fx'“m made o the output per square mile proves that 1ts actual

yleld has hitherto lagged far belund 1ts possbi-

lities, and is, in most areas, greatly in defeot of what the natural more-

ment must be. The chief needs of the Forest Dopartment are un-

doubtedly the development of transport facilities ; the exploitation of

the forests on more commercial hnes ; and the extenmon of research and

experimental work which should, when necessary, be carried out on &

laxger soale and under commercial conditions. All these deficiencies
powmt to the necessity for more stafl.

Turning flvst to the question of nications, we find that thuse
portions of the forest estate-which are favourably sxbtuated for expait,
for ndustrial explotation or for the very unportant sgrioultural demaud,
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have been utilised fully, sometimes too fully, but generally, m the
absence of a proper system of transport, not on the most economrcal
lmes Tle same lack of transport facilities leaves valuable and exten-
mve arcas of forest, especially 1n Burma, m Assam, m the Hiumalayas
and m the hilly tracts of the west coast, very largely unexploited, while
quantities of timber are mported by ses from distant countues The
difficulties of taansport m these forests, remote from commeretal centres,
are great Many valuable timbers do not float, while water carniage of
those that do 18 rendered dufficult by the intermittent nature of the
streams 1n many parts, or by obsiructions in the lull sections of rivers
with a perenwal 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, been successfully
overcome 1n other countries, and we see no reason why they should not
be conquered m India also We understand that, to deal with special
problems of this nature, the Government of India are contemplating the
recruitment of a number of forest engineers from countiies where forest
engincering 18 practised on a Jarge scale, and have held that ordinary
work such as the construction of roads, buldngs and smple tramways
can be carred out by the forest staff, wath such assistance as may be
necessary from the local Pubhe Works officéts To the first of these
propesitions, as & temporary measure, we deswre to lend our hearty
support , but as regards the second, we consider that the heavy routine
duties of the existing superior forest staff, n connection with the con-
scrvaney and mmprovement of the forests and the explotation of their
“produce, render 1t 1mposutble 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 torest engineers, m which experts in special forms of
forest engineermg would eventually be mecluded, graded 1n such & way
48 to make the prospects of such a separate branch of the Forest Service
m itsclf sufficently attractive 'We propose below that the extraction
of some classes of forest produce should be undertaken thiough the
agency of thus staff

62 Another important deficiency to which we desire to draw atten-
tion 18 the alisence of information of commercial value regarding the
products of the forests and of commercial methods mn rendering them
available for industriahsts  'We would refer specially to the advantages
which would arise from putting the timber on the market as far as possible
i the foum of standaid seantlings. In certan cases, especially mn Burma,
the explortation of tibers has been handed over to private agency on
long leuses  the Forest Department claims that such an arrangement 18
pecumanly disadvantageous to Government, and there 1s evidence to
show that private firms are unwilling to remove or unable to find a
market for the less known tunbers which are usually too heavy to float.
We consider that Government should have at its disposal a staff which
will enable 1t to play a more direct part than hitherto i the exploitation
of its own forest estate, in order to obtam a larger share m the yield
theveof and to ensure a fuller use of the many valuable species therto
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untouched, The members of this staff need not be trained silvieul-

tunsts ; they would be generally guided in their selection of timber for

removal by the direction of hughly quahfied officers of the regular forest

staff, under whose orders they would work They should be capable of

judgimg whether & particular tree 1s in & condition that will repay exploi-

tation , but for the rest, therr work 1 orgamaing the removal of timber

would be a form of engineermng, dnd would bring them into mtimate
touch with transport questions They might thus switably form part

of the service of forest engmeers which we have just proposed They
would not be directly concerned with the selhng price or the marketing
of tumber, matters which would be dealt with by selected forest officers
on hmes 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 m certain special cases, where the valwe
of the timber and the difficulties i the way of 1ts extraction warrant
such a course Due provision should be made for the future traming of
Indians 1n this country as forest engineers for ordmary and for special
olasses of work

Timber removed under Government agency, otherwise than to fill
definite orders or for local consumption, will xequire, especially m the
case of the less known species, special arrangements to bring 1 to the
notice\of consumers and render it available for them The officers con-
trolling depéts established for this purpose should be selected for thewr
commercial aptitude, and should keep mn close touch with the vanous
Departments of Industries and through them with consumers

63 In respect of the third requirement of the department, research
Nocamty o & Hink and expermmental work, we conmider that the
oces & link between 4}, oquipment of the Forest Research Institute
"“"‘.'i,‘..',‘&':.‘:,".:f""‘“' at Dehra Dun 1s wholly msulficient We
observe that the Inspeotor-General of Forests
18 of opmuon that the staff should inelude (1) & wood technologist, {2) a
pulp expert, (3) a tan and dye expert, (4) a mnor produce expert, to be
employed on research work only We agree generally with these sugges-
tions, so far as they go, and we propose in Chapter IX a scheme m
accordance with which suitable specialists will be available for research
1n these subjects Something more 15, however, needed , there 1s a very
marked absence of & practical link between the work of the laboratory
experts at the Forest Research Institute and the development of sucoess-
ful commercial undertakings A forest economist was appowted to
supply this hnk, but the difficulties of the position and the vanety and
extent of the duties which have fallen to the lot of this officer were at the
outset madequately estimated At present he has ouly one asamstant
and has to share with the other research officers the se1vices of a single
chemnst The Forest Econormust is expected not only to have a base
knowledge of forestry, but to know enough of the chemcal, drug, el
and other tradea to give adeguate answers to all sorts of mscellanecus
enquiries, as well a8 to detect and follow up promsing raw materials
The prese 1t arrangement by which a single officer 1§ detached for a task
L]



that requires the knowledge of a dozen specialists, is not only unfair to
the individugl but eminently unsatisfactory to the department.

64 Several imstances have been brought to our notice dlustiating the

possibilities of the commercial development of

'gl'.‘:":.“ :“':“’“'?r':"“" various descriptions of forest produce on new

Tr';d:\';h‘:n\ lines , and the failures and successes recorded

seem, m our opinion, to pomt clearly to the

correct solution  We will first therefore briefly describe them and then
formulate our proposals

The Bulletinas of the Forest Department ate often of great value, but

one 1ssued some years ago regarding the smtabihty of Indian timbers’for

maich making has been cited feelingly by several witnesses, as an example

of the danger of recommendations based upon meomplete enquiries,

especially 1 the absence of data obtamed from actual practical experi-

ence

Some prelummary work has apparently been done m connection with
the antigeptic treatment of tamber But we beheve that ths has net
been carried out on a scale and under conditions that will give results
on which action can be taken commercially

Very defimte recommendations have been made as to the smtabity
of bamboos for the manufacture of paper pulp, and excellent paper has
been made from such pulp , but even before the war, busmess men were
obviously reluctant to develope the concessions that they had obtamed
So far as can be ascertamed, the reasons for this hesitation were the lack
of adequate mformation regarding the cost of transport of the raw
matenal and doubt as to the capital outlay necessary on plant and
machmery, coupled with uncertamty as to the cost and quantity of the
chemicals required m the manufacturing processes. Fimally, there was
a fear lest the infant undertaking might be crushed by the dumping of
woed pulp from Scandmavia or North Amenca, and there was the know-
ledge that Japanese experunents m this direction had not proved success-
ful  The position of paper pulp in Indis after the war will undoubtedly
Wepend vary largely upon the manufactunng conditions m other coun-
tries, upon fiseal regulations and upon the cost of transport oversess
1t would appear, therefore, 1f the above hne of argument 1s correct, that
we have bere & good case for a Government pioneer factory It mught
or might not prove commercially sueccessful, but 1 would certawmly, 1f
properly managed, provide adequate data to determune the commercial
possabilities of the bamboo as & source of paper pulp, when normal con-
ditions axe re-estabhished

The hustory of the attempts to establish wood distillation mn India
also mdicates the desirability of sn orgamsatiomfor-commmercial expen-
ment, such 8s 15 now under discussion  The subject was independently
taken up by the Director of Industries 1n Madras and by the Buperin-
tvndent of the Governmens Cordite Factory at Aruvankadu Later on,
Hiena two oflicers co-operated , but their proposals were generally viewed
by the Forest Department with mmsgiving, and no useful assistanee was
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rendered. The subject of wood duwtillation has been treated throughout
as & matter of acadenuo mtercst rather than as one of vital importance
The result has been that India has failed to establish an mdustry which,
‘at the present time, would have been of the greatest netional value

‘We see, therefore, that some link 18 needed between the research
officers and the commercial public, to create confidence among the latter
i the results obtained by the work of the former The type of mmd
best quelified to undertake scientific research 15 probably the least
adapted to deal with commercial matters

65. Instances of the correct method of dealng with problems of this
sort, howaver, are not wanting, and m two cases
ab any rate success has been achieved, though
here too thew history confirms us m our views
.as to the necessity for close co-operation betweeni the prelwmnary se.en-

tific research and the subsequent commercial development.

Success of corvact motheds
of pioneering.

The beginmngs of the present resm factory at Bhowah m the United
Provinces, date back some 27 yemis We undersfand that it received
assistance m 1ts later stages from the Research Institute , but onginally
m the absence of any officer with an expert knowledge of turpentina
distallation, 1t was developed on a gystem of tnal and error, with conse-
quent waste of money, and 18 even now far from satisfactory On the
other hand, vhe factory at Jallo, near Lahore, has attamned a niuch greater
degree of success 1n a far shorter tume, not so much from any help 1t
derived fiom the cxpeiience of the Bhowal {actorv, as because the officer
who was to design and work 1t was given the opportumty of scqurmg
expert knowledge of turpentine distillation under commercial conditions
m other countries. .

Before leaving this subject, we desire incidentally to draw attention
to the fact that both the turpentine and the rosm produced at these
factories difler m chemiocal constitution from the corresponding sub-
stances produced elsewhere, and to the oppoitunities presented by this
faot for a fresh series of researches to discover the precise nature of these
differences, and whether these may not perhaps mdicate tho existence
in the Indian products of substances of special commercial value The
contimuance of research 1n such cases 18 most deswable, not only m the
hope of fresh discoveries, but m order to forestall possible competition,

66 Reference may also be made appropriatelv to the success achieved
in the distillation of sandalwood o1l by the Mysore Government In
this case, the work was 1mtiated by the State Department of Tndusines
consequent upon the dislocation of the trade m sandalwood, which ensued
soon after the outbreak of war The prelmunary mvestigations were
made by the Director of Indugtries with the assistance of the stafl of
the Applied Chenustry Department of the Indian Institute of Seience
1t 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 prolonga-
t1on of the war and the enormous rise 1 the cogt of transporh overseas,
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have rendered this venture, for a time at any rate, extraordinanly pro-
fitable Tt 13 understood that sandalwood distillation was also under
enquiry n the Forest Research Institute, as the matter 18 of consider-
able interest to the Forest Departments of both Madres and Coorg;
but the Economic Branch of the Institute wag ill-equipped to undertake
the prelmnary investigations, and was further not m a position to carry
them out on,the scale necessary to create confidence and so warrant an
nvestment of either public money or private funds in the establishment
of the mdustry

The Forest Bepartment has considered the possibility of utilising
tan stuffs, and the Inspector-General proposes the appomntment of an
expert for tans and dyes. Work is, however, already gomg on m con-
nection with the organisation for improving the tanning mdustry under
the Indian Mumnitions Board, for the preparation and testing of tannn
extracts on a commercial scale , and this close connection between the
laboratory and the tannery seems to be the correct method of tackhng
the problem, -

67 Although there 18 much that can be done by the Forest Research
Institute 1m discovering posstble products of |
value, m obtamung and disserinating imform-
ation regarding their distribution and quality, and in testing them in the l
laboratory, it sesms clear that an orgammsation of a different naturds
required to ascertain the results of treating them under commercial con-
ditions. It 18 not necessary that this organisation should be attached to
the Research Institute or even m all cases be managed by the Forest
Department, so long as the necessary touch can be mamtamed. It 1s
here, we consider, that Departments of Industries will be able to co-
operate with the Forest Department, either by estabhshing pioneer
factories, or, where these are not necessary, m placing the data obtamed
by the regearch officer before the mmdustrialist mn a way which will eheit
his support. In other cases, the suggestions put forward by the Forest
Research Institute might be taken up by other suitable departments or
by private agency direct,

Gonclusiont.

€8, There are certain special industries such as the manyfacture of

- pencils, matches, tea boxes, both ordmnary and
Necessity of plantations. three-ply, and packing cases, which require a
continuous supply of smtable tumber withm a 1easonable distance from
the factories, this distance dependmg on the method of transport As
the species switable for these industries do not as & rule oocur gregan-
ously, their concentration m plantations 1s strongly to be recommended.
We understand that the Forest Silvicultunist and local officers are engaged
m studymmg the habits of these species, and that the formatien of such
plantations has been commenced in Bengal and Assam. Sumlar mea-
sures have been very effective 1n the case of fuel plantations of casuarina
on the east coast and elsewhere in Madras, where the example has been
largely followed by private enterprse. ‘We have dealt further with a
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particular aspect of this slll;jwt in Chapter VI, where we discuss the

. varlfous sources from which power can be provided for industrial purposes.

Fisheries.
69. Striking evidence was also put before us regarding the immense
future which awaits & more active development
ladian fishenies and their

development. of Indian fisheries It has been abundantly
demonstrated by the few mvestigations that

. have hitherto been conducted in Madras and Bengal mto the possbilifzes

-

of deep-sea fisherses, by trawhng, nettng or lme fishing, that a very
large supply of food ean be obtaned from this source The dearness
ahd nregular supply of fish in many cities and towns within & resson=
able distence from the coast is & subject of general complamt. The
fishermen are usually men of low caste, ignorant, 1dle and uneducated,
with & low standard of comfort, They are mercilessly exploited by
middlemen, whose exactions lessen the supply of fish and add greatly to
its cost. In inland waters, various causes such as the use of certain
types of nets and fish traps, and the destruction of fish by the periodical
emptying of irrigation channels, have had a most injurious effect on both
the quantity and the quahty obtainable

70. The Madras Fisheries Department has shown that much can be

. done to mmprove the methods of sea fishermen

Work ‘g,’::m:{'m"“\ in drying fish and prepdrmg fish ol and fish

manure As a result of its exertions, some 250

small fish-oil factories have been established along the coast, mainly by
the fishermen themselves, and still further mmprovements i the pre-
paration of thie oil have been worked out by Sit F Nicholson, the Honor-
ary Director The posmbility of preparing tmned and cured fish of lugh
quahty has been amply demonstrated on & commercial scale  Co-oper-
ative societies have been started smong fishermen, and seem bkely m
course of time to prove both successful in themselves and valuable 1n
developing & sensa of self-respect and a higher standard of comfort
among thewr members. Much experimental work has also been done in
cotinection with the stocking of tanks, rivers and canals with fresh-water
fish and the cultivation of certain species in Iagoon waters offers very
promising prospecty. We think that the Fisheries Department deéserves
even fuller support from Government, especally 1 the further develop-
ment of deep-sea fishng. The capture, preservation and transport of
deep-sea fish require mvestigation and demonstration on a commercial
soale An orgamisation for the marketing of the fish will also have to be
provided. Owing to the present uncertamty of the results and the
various difficulties interposed by the strong position of mddlemen, the
absence of refrigerating storage and other causes, there are manv obstacles
to overcome, and private enterprise 18 not hkely to enter this field, untd
Government has fully shown the possblities of the mdustry and expert
employés are available The only atkempt of which we heard to establish
& private industry mm fish an modern hnes in this province, met with
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disaster owing to ignorance of local conditions, dnd the example is
likely to prove deterrent unless Government leada the way.

The superior staff of the Madras Department consisted in 1917, fn
addition to the Honorary Director, of two Europeans, the marine and
piscioultural experts, and three Indians, an o1l and soap chemst, an '
assistant to the piscicultural expert and an Assistant Darector, a highly
educated Indagn gentleman, himself of the fisherman caste, with Euro-
pean sctentific training  The extension of the operations of the depart-
ment wll, it may be expected, lead to the training of & number of addi-
tional experts, whom private companies, when formed, will no doubt be
glad to engage The total expenditure on the department i 1915-16
was Rs. 1,83,000 aganst receipts of Rs. 1,35,000 ; the bulk of the latter,
however, were payments m respect of certain fishing mghts which the
department admimsters . .

71. The Bengal Depertment of Fisheries, which was till recently
under the control of the Director of Agriculture,
has at 1ts dispopal an amount less than a quarter
of that expended in Madrag, and employs only a European piscicultural
expert and twoIndiens The work of the department has hitherto con-
sisted mainly of a general enquiry mto the conditions of fish hfe and
fisheries in Bengal and Bihar and Orisss ; 8 few co-operative credit
societies have been started, and various special enquiries have been
made * but the impression left on the Commussion was that the depart-
ment was seriously 1n need of staff and funds, and that little satisfactory
progress was likely on existing lines There is no reason to beheve that =
the possibibities 1 Bengal waters are in any way inferior to those which the
Madres department has shown to exist ; but in Bengal, as in Madras, the
fishing 1ndustry 18 carried on under very bad conditions. Organised
private enterprise has not so far taken up the indystry with any success,
and the department appears to be out &f touch with what hittle exusts.
We are very decidedly of opinion that the development of fisherses in
Bengal should be taken up fully and energetically, and that the execu-
tive staff of the department should be conmderably improved an
strengthened, .

Fisheries In other provinces,

We may remark that the Bombay and Burma Governments do not
possess any Departments of Fishenes , and we would suggest that they
mght well consider the deswability of establishing them. The latter
Government in particular draws & revenue of some Rs. 30 lakhs fro
fisheries," - .ot a .

172, We see no necessity at this stage to propose the creation of an
imperial Department of Fisheries, but we think

Goncluslons. that the propesals that we are'making regarding

the organisation of serentific services will have & friost important bearing
on the improvement of fisheries in India  To firnish each of the larger

provinces with the ry compl t of tists would involve,
undue expense, and an incomplete equipment would beuseless ; more-
a
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over, there are several large river systems which extend into wo or more
provinces, and the fish which frequent them cannot be studied satis-
faotorily by a purely provincial organisation -

Wa therefors recommend that the Zoologieal Survey be strengthened
by the addition of scientific” 1chthyologists who would work m close
touch with, and would occasionally be lent to, provincial departments.
In this way they would soon accumulate a store of knowledge regarding
the Ufe histories and habits of Indian fish, in the abgence of which much
of the work hitherto done has been, and must remsn, meffective,



CHAPTER IV. _
Industrial Deficiencies of India.

73. The sketch of Indian industiial conditionss outlned n the
preceding chapters would be musleading, unless
Incompletaness of India's we diew attention to the extraordmary extent
equp to which the country, with its great industrial:
possibilities and requirements, 15_dependent upon outiide sourges. of |
supply for the raw matertals and manutactwied articlos necessary 1n the,
am.[lglghfe:o_f _a modern ervilised community. The existence of these!
deficiennies 18 prominently before mdustiialists and consumers alike at
the piesent moment, and before presenting & list of them, we may buefly
digcuss therr causes
74 The basis of modern orgamsed mdusiries m those countries
whete they made therr first appearance, was the
Causes of deficrencies.  ,,, nufaclire of cast and wrought won. The
wvention of the steam -engine created the necessity for machine tools,
0 produce parts which would fit wath sufficient accuracy to give smooth
and cfhatent working  The existence of machine tools greatly facthtated
the maunufacture of standardised parts mn large quantities, which weie
in demand for the mechamical processes required m textie and other
smilar industries. These lurge-scale manufactures meicased the demand
for industrial chemicals,

But the copgse of mdustrial development m India has followed very
different, Lines'( The poliical and economic conditions of India 1 the
past have created a large export and import trade , and this trade has
brought about the present industrial posttion A lazge railway system
and such other mechanical faciities as were necessary for the prepais-
tion and transport of produce for export have been biought into exis-
tenoe, but, in the absence of an exwting won and stesl wdustry, with
unported applances The great textile :ndustres similarly rely almost
entwely on mmported plant and spar The obvious need of having
repairs done on the spot has led to_Ahe estabhshment of numerous
engweering shops, without any ocoriesponding equipment for actual
munufacture.

76. An examsmation of the preseat position of the Indian 1ron and

steal wndustry wnll show how the defictency
The '"“',:d":':l':y‘"‘ steol 1y this allmuportant ndustrial factor has
) affected the geueral smtuation

Pug uon hus bern continuously produced in India swce 1875, bus 1t
was only 1n 1914 that the steel industry was established on a firm basis,



» and smoe the ontbreak of war, the capaeity of the plant has been strained
o 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 extraordinamly
opportune moment for India.

e mmports of iron and steel in 1913-14, including galvamsed 1ron,
tin plates, steel sheets and plates, constructional ron work and ralway
plant, amounted to over 1,250,000 tons valued at 25 crores of rupses
In addition to these, there were large mmports of manufactured won and
steel 1n the form of machinery and millwork, motor cars and under ofher
heads. {The total capacity of the two large Indian ron works 1s only

action of the total amount imported, and only sunple forms of steel,
such as rails and other rolled sections, are produced The war has given
a stimulus to extension, and the schemes now under consderation will
undoubtedly: result 1 an early increase in the volume of outturn and
m & wider range of marketable produots.
76 The following brief statement of certan types of machinery
imported by sea in 1913-14, the last year of
Imports of machinery.  ,o0ce conditions, will further ilustrate the
position > -

Articles. Value.
Ra.

Prime movers . . . . . . 83,0889
Eleotrical meohinery . . . . . . . 81,79,

* Agroulbural machunery e o e v, 26533
Bolers o « o« .+ . . . 35,64,205
Metal-working machines . . . . 1,465,965
Ol orushing and refimng plaut . . . . . 3,21,870
Paper-mll plant . . . . .. . 3,48,975
Rice and flour milla . . . . B . 15,99,180
Sewing mashines and spares . . . . . 40,70,065

Sugarmeobifery . . . . . . . 467,35
- Tea machimery o . . . . . N . 2}.33&20

Textile maohinery-—
Cotiton . . . . . . . . 1,78,76,426
Jute . . . . . . . . . 1,45,70,236
Othes . o' . + . . . . 353820
Typewnters and spares . . . . . © 11,832,988
Mascellaneons itema . . . . + 4,83,11,180

The mports of boilers and prime-movers are due to the absence m India
of & complete system of engineering industries, based on the large-scals
manufacture of iron and steel The lack of fambanty with the use of
machinery among the people generally accounts for the fact that, though
India’s greatest industry 18 sgriculture, the demand for agricultural
machinery 18 hmited to the products of a few small local manutactures,
supplemented by imports valued at about Re, 2f lakhs, India produces
]



more than 3,000,000 tons of raw sugar per year, and i addition imports
menufactured sugar to the value of Rs 15 crores, yet the value of the
sugar machinery mported was only a little over Rs 4} lakhs, Smmlarly, -
o1l seeds worth nearly Rs 25 crores were exported ; but ol-crushing and
refining plant to the value of only Rs 3 lakhs was mported. With
paper and pasteboard mports worth Rs 160 lakhs, paper-mill machinery
and plant worth only Rs 3} lakhs were imported. These figures are signi-
ficant of the exigmity of the efforts hitherto made i India to replace
mmported articles by the manufacture of mdigenous raw materials  On
the other hand, the very large value of the mports of machmery for the
R textile industry 18 due to the entire absence 1n 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 deyelopment has been thus predeter-
mmed by the exstence of a large exporb trade 1n raw matenals, hgd_l{;x
e

»

the ease with “whicll most classes of manufactured articles could
imported Trom abroad.  Other Tactors anising to some extent out of this
general tendency, have helped to restmiet Indian imndustrial progress m
tligl past go an mcomplete and hmited development along the lines already
indicated,

77. Where money has beer invested in industries, it has generally
]ﬂ,ynw of capital for  Peen confined to a few smple and sate enter-
modern  enterprises  prises of an obviously attractave nature, whilst
gonerally. equally important minor 1ndustries have been
almost entirely neglected, partly through ignorance of the country’s
resources in raw matenals, but mamly because commercial firms have
prospered too well along conservative and stereotyped hnes to trouble
about undeveloped industries with uncertain prospects  Before the war,
they could always be sure of importing all necessary stores and machinery
of assured and 1egular quality, and the% have naturally preferred a safe.
rofit from trade, or from such established mdustries as jute and cotten,

n;aﬁ@fgﬁ'c}fuéz 1o & doubtiul return from guch yenbures as metallurgioal
and Gliemical manufactures. ™ Another contributory cause has been the
Pravties Fursued by Government departments of imndenting on the India’
Office for muscellancous stores, which has been to some extent due to
the absence of a stores-purchasing department in India. Government
rules intended to encourage the purchase of locally manufactured artroles
have not succeeded 1n counteracting the tendency of indenting officers
to }l)lace on some recognised authority the responsbility for price and
quality

Generally spealung, the industries based on technicel science have
been disregarded, because profits in other ways have been easy and
&ssured  The neglect of applied science 18 perhaps the most conspicuous
among our admimstrative deficiencies

T8 We bave dealt m greater detal m Chapter X with the corie-
Deficisnciss fn industrial sponding dependence of India on imported
system, technologists and engineers. It was to this
aspect of the question, as well as to the economio
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foss cansed by maporting articles which could be mannfactured 10 India
and to the absence of Indian caprtal and management 1n many existing
mdustnes, that the attention of those who urged the need for industrial
advance was principally directed before the war The meompleteness
of our exmsting systern of industries has been subsequently brought
to prominent notice by the ijerference with mdustrial supplies from
overseas due to the war This constitutes a serious national danger,
the extent and gravity of which will be the more clearly 1ealised, if we
refer m detail to some of the more :mportant manufactured materials
or articles which are not st present made 1 India, alithough the basa
for thetr production exsts in the form of raw material

79 We have alrendy referred to the position of the won and steel

industry In the oase of the non-ferrous
Nﬁﬁtilm" |'L"?a'=-“h=- metals, the Bawdwin mine, sitmated m the
e iy Northerr Shan States of Burma, contains suffi-
olent lead and zino to meet in full the demands
of India for these metals , but as yet only metalhic lead i& smelted, ard,
before the war, s small proportion of the zmo 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 quantities of sulphur, and the establishment of znc-smelting
works, with recovery of the sulphur m the form of sulphuric aad, 5 a
step which 18 absolutely necessary 1n the interests of existing and future
ghem.\oal mdustries, and 1s hkely to be undertaken within the next two
) 1 three years At present, India does not actually produce refined
copper, slthough the Cape Copper Company has already begun smelting
jfor bhister and will shoitly place refined eopper on the maiket. The
plant of this company has a capacity of 1,000 tons of refined coppet per
annum, whieh 18, however, equvalent to & small fraction only of the
wnports. These, 1n the form of brass, yellow metal, copper sheets, copper
wire and miscellaneous manufactwes, amounted yearly to over 37,000
tops, valued at Ra. 411 lakhs. In addstion, nearly 1,800 tons of German
fdvct, an alloy of copper and mokel, were unported worth over Rs 22
akhs,
India 18 apparently well supphed with bauxite as a source for alumf~
nium ; but untal hydro-electric energy 1s procurable at a cost low enough
to permut of smelting under economical conditions, the metal cannot be
produced 1 thig country. We believe that one or other of the hydro-
eleotrio schemes projected on the Western Ghats wall be able to supply
electricity at a sufficrently cheap rate, and 1515 desirable that Government
should famlitate the mstitution of smtable schemes.

Untd 1914, the manufacture of tungsten powder was practwally
confined to Germany, though, since the outbreak of war, it hus been
carzzed on 1n the United Kingdom. Unless tungsten 1s smelted m Indis,
wa ghall be unable to produce ferra-tungsten and * high-speed ™ stesl,
which are slmost essentral requirements in modern engmeermg shops.
They are made by highly speoialised manufacturing processes, which
can be sucoessfully introduced 1nto Indis only with the help of some
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exting compauy already engaged in the industry sud w full work
No use 18 at present made of Indian chromite m the country for metal-
lurgical, and very httle for chemical, purposes, Ferro-manganese has
recently been produced m India, but for other ferro-alloys required in
the manufactnrs -of special steels, we are dependent upon imported
supphes. Most of these can be produced only, or at any rate most
suitgbly, 1 an electric furnace, which can be worked ecoromuically on
a relatively small scale. The immediate want, ss i the case of ferro-
tungsten and alumimum, 15 & supply of cheap electric power. Indian
graplite, 1n most oceurrences, 18 1mpure, but Ceylon graphite can easily
be moported. We do not, however, manufacture graphite crucibles,
8 necessity m various metallurgical and other industries. JTudia 18 the
prmcipal source of mica of the highest grades, but, i the absence of any
manufacture of electrcal machmery, 1t has to be exported at present
m a practically raw state We kave n the Travancore monazte a large
supply of mcandescent earths suitable for the manufacture of gas mantles,
but owimg to otr mability to manufacture thorrum mirate m this country,
the muneral is exported m the form of concentrates

India woports chermcals to the value of more than a crore of rupees
. & year, but owing to the great varety and the

{®} Ghomicals. rel}e;twely small qt;gantltles og; each kind consumed
i India under peace conditions;™local manufacturers have hitherto
lumted their attention to the few “ heavy ” chemeals which were mn suffi-
cient demand to support an economic unit of manufacture, and, as m
the cese of acids, were protected by heavy sea freights Simple drugs
and extracts are also manufactured on a small seale, but only m official
medical stores and a few private factories on any recogmsed standard
of purity and strength Though improveinent has been effected under
war conditions, much still remamns to be done before we exhaust the
possibilities of these important products m this dwection. We have
already referred to the dependence of India on outside sources for sulphur,
and to the necessity of mmsting on the local smelting of her sulphide
-ores In the abseuce of any means for produeing from purely Indien
sources sulphurie, mtnec and hydrochlone acids, and alkals, our manu-
factutes, aclual or prospective, of paper, drugs, matches, oils, explosives,
disinfectants, dyes and textiles are dependent upon imports which,
under war condityons, “mught be cut off Sources of raw materals for
“heavy ” chemucals are not deficent The output of saltpetre could
be raised to 40,000 tons per annum, and supplementary supphes of
nitrates could be produced, if necessary, from atmospheric mitrogen ;
but for this agamn, cheap electric powers needed. Salt ocours in abun-
dance aud the establishment of caustic sods manufacture, preferably
by an electric process that would also yield chlorne, 18 & necessary part
of our chemical programme There are available 1 the country,
fair quantity, manv other 1aw materials necessary for “ heavy * chemical
manufactute, in addition to those referred to under other heads , among
them may be mentioned ahun salts, barytes, borax, gypsum, hmestone,
maguesite, phosphate of hme aud ochres The mstallstion of plant
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for the recovery of by-products in coking has recently been undertaken
but for the recovery of tar and ammonia only The recovery of hensol
and related products has so far not been attempted, nor has snything
been done to utilise the tar by re-dustillation or other chemcal treatment.
Although India exportedbraw rubber valued m 1917-18 at 162 lakhs,
rubber manufacture has not been started m
w vmﬂﬁc{:‘ animal  tho gountry, and goods to the value of 116 lakhs
were mmported 1 1917-18  This mndustry 13 one
of thise that are essential i the national wterest and should be maugur-
ated, if necessary, by special measures. Though textile mdustries exist
on a large scale, the range of goods produced 18 still nartow, and we are
dependent upon foreign sources for nearly all our muscellanecus textile
requirements  In addition to these, the ordinary demands of Indian con-
sumers necessitate the import of some Rs. 66 crores worth of cotton prece-
goods, and mterference with this source of supply has caused serious hard-
ship. TFlax s not yet grown 1n appreciable quantities, and the tndig
species of so-called hemp, though abundently grown, are ffot at present
tihsed m any org d Indien mndustry Our ability to preserve
many of our foodstuffs 1n transportable forms, or to provide receptacles
for muneial or vegetable oils, depends on a supply of tin plates, which
India at present imports in the absence of local mmanufactures. Our
few paper factories before the war stood on an ungertam basis, and we are
still dependent upon foreign countries for most of the higher quahties.
India produces enormous guantities of hides and manufactures certain
qualities of leather on a relatively small scale by modern processes
and the village tanner supplies local needs only, and with & very mferior
material To obtamn the quantities and standards of finished leather
winch the country requires, 1t wall be necessary to stiraulate the mdustry
by the institution of techmical trammg and by expermmental work on s
considerable scale. This subject 15 treated at some length i Appendix D.
Laxge quantaties of vegetable products are exported for the manufacture
of diugs, dyes, and essential oils, which, in many cases, are 1e-umported
into India  Some efforts kave recently been made to lessen this obvious
waste, but, 1o the absence of a suffictent botanical and chemucal staff,
1t has hitherto proved impossible to epen up the very important and
profitable field of industry which indubitably awaits developmeny m
this direction. ' -

80. Tndia’s defeotive industnal equipment is further exemplified by

mports of cement valued at Re. 66 lakhs,

» Othor daficiencles, soap at Ra. 75 lakhs, and pamts at Rs 64 lakhs

The manufacture of these materials has for long been estabhshed 1 the

country, and has been appreciably increased since the year 1913-14,

but the extent by which 1t falls short of the requirements of the country
18 fully evident. -

81 So far we have considered only the case of manufactured materials,
but these are 1 many cases of httls use, unless
they can be converted into a:ficles of industrial
or domestic value, and Indmn manufacturers

4
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have in the past confined themselves to a very small number of these,
which seemed to promuse certamn and large profits. The blanks m 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 1 our iron and steel mdustries, and have explained
how, as a result of these, the many excellent engineerng shops in India
arve manly devoted to repair work, or to the manufacture, hitherto
mamly from mmported materials, of comparatively simple structures,
such as roofs and bridges, wagons and tanks India can buid a small
marine engine and turn out a locomotive, provided certain essential
parts are obtamned from abroad, but she has not a machine to make nails
oI serews, nor can she manufacture some of the essential paxts of electrical
machwery. Electrical plant and equipment are still, therefore, al}
imported, 1n spite of the fact that wncandescent lamps are used by the
miflion and electric fans by tens of thousands India rehies on foreign
supples for steel springs and iron chams, and for wire ropes, a vital
necessity of her muning mdustry We have already pomted out the
ahsence of any manufacture of textile machinery, and with a few excep-
tlmxémextﬂe-xmll accessories The same may be satd of the
equpment Of Tearly all mndusinal concerns The hst of deficiencies’
meludes all kinds of machwne tools, steam engines, boalers, ol and gas
engines, hydraulic presses and heavy cranes. Simple lathes, small sugsr
mlls, small pumps, and a vauety of odds and ends are made 1n some
shops, but the basis of their manufacture and the hnited scale of produc-
tion do not enable them to compete with mmported goods of simular
character to the extent of excluding the Jatter. Agriculturists’ and
planters’ tools, such as ploughs, mamooties, spades, shovels and pickaxes
are mamly imported, as well as the hand touls of improved character
used m most cottage industres, mcluding wood-working tools, healds
and reeds, shuitles and pickers. Bicycles, motor cyeles and motor
cars eannot at present be made m India, though the 1mports under these
heads were valued at Rs. 187 lakhs-in 1913-14, The manufacture of
commony glass 18 earred on m various localities, and some works have
turped out ordinary domestic utensis and bottles of fair quality, but
no attempt has been made to produce plate or sheet glass, or mdeed any ~.
of the harder kinds of commeraial glass, while optical glass manufacture
has never even been mooted. The extent 6f our dependence on mmported
glass 18 evidenced by the fact that 1 1913-14 this was valued at Rs. 164
lakhs, Porcelain msulators, good enough for low tension currents, are
wmapufactured, but India does not produge the higher qualities of etther
porcelan or chma  Attention has been directed to the building of steel »
ships, but unti the local supply of steel has been greatly mereased, 1t 15
more than doubt ful if expectations i this direction can be realised, and 1t
18 probable that there are other ways in which our present relatively small
supplies of Indian steel can be more quickly and more profitably utibsed.

2, The hst of ndustries wiueh, though thew products are essential

ahike 1 peace and war, are lackmg m tlus

vountry, 1s lengthy and almost omunous. Uatal -
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they are brought into exmstence on an adequate scale, Intian capitalists
wil), in times of peace, be deprived of a number of profitable enterprses
whalst 1 the event of & war which renders sea transport impossible,

| Tndws’s all-umportant exwting industries will be exposed to the risk of

stoppage, ber consumers to great hardship, and her armed forces to the
gravest possible danger,

83. The 1emoval of thess deficiencies 18 one of the main objects of

our proposals, and the various schemes which

Suggested remadios. we seb [;orf,h are designed to meet this end,
as well as to promote the mdustrial prospenity of the country generally,
We desire, however, to draw attention here to the necessity of securing
the moeption 1 Indwa of certain very specishsed and essential industries
which must be set up m this countiy at the earhest possible date, 1f
grave dangers are to be avoided. Though 1n many cases the 1mportation
of technical specialists will be sufficient to enable our local mdustmal
capitahists to geb to work, there are a few classes of articles produced only
by firms which have attamed efficiency in thewr manufacture after the
experience of many years and the expenditure of much monsy. The
machinery and apparatus which they employ i often manufactured
only by themselves or to their own specifications, and 1its umitation
this country 1 not possible, nor, were 1t possible, would this be sufficient.
Therefore, to attam its end, Government must take specal steps to facr-
htate the manufacture of these articles m India Among such industiies
we would mnclude the production of such essential articles as magnetos,
ncandescent lamps, ferro-tungsten, * high-speed ” steel, graphite cru-
cible special forms of porcelazn for msulators, cherucal glass, and pro-
bably also certain forms of ““ heavy > chemicals, rubber and vulcamite.
In other countries, foreign firms have frequently been enmcouraged to
start branches by the existence of high tariff walls , there ave also some-
what numerous examples of dneot encouragement accorded to the estab-
hshment of foreign firms manufacturing lethal munitions; and we
beheve that there are several oases m which cutside manufactwmers
have been helped to set on foot the production of articles needed in the
interests of national safety, such as motor tyres and locomotives, There
are many other mmportant manufactures, which, though they must be
carried out on a large scale, mvolve no sccret processes that any well-
traued specialist should be unable to 1nitiate ; and 1a the moeption and
stamulation of this large range of mmportant industries, the orgamsation
which we propose and the efforrs of private industnahsts will be more
than fully ocoupied for a long tume to come.



CHAPTER V.

Industries and Agriculture.

84, It will be clear from the- general trend of this report that the

" present position and future prospects of Indian
lmw'm'::,:e,:aﬂ:_"“"m mdustries depend to a very large extent on the
products of Indian agriculture We take this

opportumty of stating 1n the mest emphatic manner our opimion of the
paramount importance of agriculture to this country, and of the necesstty
of doing everything posmble to wmprove its methods and increase its
output. e consider the mprovement of agriculture necessary, not
only because it forms the basis on which almost all Indian ndustries
must depend, but also for the further reason that the extension among
the people of a knowledge of improved agricultural methods, and, in
particular, of the use of power or hand-driven machmery, will benefit

agriculturists both by adding to thewincome and by its educatrve
effect”)

Such mmprovements will, we anticipate, be mainly effected by orga-
msations which are m pro-ess of development under the charge of the
mperial and provinasl Departments of Agriculture, and though.. the
results attained are not_yet of much economic importance, they are
steadily growing, and will eventually demend large manufacturing
eatabliskments to produce the machinery, plant and tools which the
ryot will find advantageons asdabour-saving devices

Agniculturel progress will mevitably be followed by a general rise
m the stondard of hiving, which will create & much larger demand for
manufactures than now exists, and thus provide within the country a
market for the products of the increased industriel actinity which our
“proposels ere designed to ensure

It 18 obvious, therefore, that the efforts of Government for the im-
provement of agnoulture should be made pars passu with those which
it may adopt for the improvement of industries, as the result of the
recommendetions 1n tlus report.

85 We have drawn attention 1 Chapter III to the large proportion

of Indian products which are exported 1n an

P:::}:::mmﬁﬁ‘,‘m:‘“ uumanufachred condition. The mmprovement

of agnculture will no doubt merease the volume

of such products rased in India ; but 16 18 far from hkely that the result

of this will be a proportionstely greater export of raw produce The

ncrease of capital, the rise m wages, and the economic education of

sgricultunsts, which will result from agrcultural improvement, are all
o7



factors which are likely to asmst industmial development To take
one example, sugar is an important item of the food supply of the people
of India, and pe reason why such a large quantity s et present
imported, is the want of adequate means for fanulisrising Indian faymera
with the principles of sciéntific agnculture and for putting them m s
finencial posmtion to take advantage of these It 1s scarcely conceiv-
able thet a similar state of affairs should anse with regard to any other
food product of equal or greater impertance , but the mstance of sugar
15, at any rate, sigmficant of a state of sffairs into which & counfry,
which neglects agricultural improvement, may easily drift

The Indian Famine Commission, 1880, pointed out that * the numbers
who have no other employment than agnculture are in large parts of
the country greatly in excess of those required for the thorough cultiva-
tion of the land? In the forty years which have elapsed mnce thiw
was written, thero has been some change for the better, but it is still
strictly true that there is a vast field for improvement in the efficiency
of the methods and, still more, of the implements employed by the
ryots- It 18 well known that, in many cases the y1e!d per acre of Indian
crops is very much lower than that obtamned in other countries. The
average weight of stripped cane per acre in the prcipal sugar-producing
tracts of India is only ten tons agamst forty tons m Java. In India
98 pounds of gmned cotton are obtaied per acre , m the United States
nearly 200 pounds, and 'n Egypt 450 pounds The average yield of
rice per acre 18 only about half what it is m Japan India cannot, how- <

“ever, clamm to seb off against the lower yield a greater economy in the
use of her available labour,

86 In Butish Indiws, the area under cultivation is appraximately
Scons for machinery In 250,000,000 acres, of which 40,000,000 acres

feian .'f",'i';m'{:g are, for the time be ng, fallow and unworked.
The Census Returns of 1911 show that of the
total population, 80,000,000 are directly employed on the land, or one
person to every 2 6% acres of cultivated land ~ Previously to the out-
break of war, the corresponding figures for Great Britain and Germany
were one to 17-3 and one to 54 acres, respectively The only crops
grown m both England end India on a large scale are wheat and barley ;
the respective standard¢ of yield are 1,919 lbs and 814 lbs per acre
for wheat, and 1,645 Iba, and 877 lbs per acre for barlpy. It becomes,
therefore, regrettably clear that agricultural operations are conducted
with much greater efficiency and economy of human labour in both
Great Britan and Germany than they are in India This 18 partly
due to the superior physique and education of the cultivators them-

* Fallows have been excluded m the case of Indis snd included in the case of Great
Biitain end Germany Inlodia, fallows are due, as & rule, to accadental misfortune, or
to land being on the very mergin of ouMavation, Fallow land n Indis 18 entirely
negleoted , 1n England and Geimany it is kopt clean and "well"oultivated as”s" regular
fenture of agricultural praoti Meadows and grass lands have bean mcluded in all
threo cases, though they are carefully treated in England and Germany, and receive
Lttle or no attention 1o India.

&8




selves, partly also to the superior quality of their cattle, but it very
largely results from the extensive employment of horse and motor-
driven machinery i the varied operations of a modern farm, such as
ploughing, reaping and threshuing The census of production of 1908
revealed the fact that the farmers of Great Britam in that year em-
ployed nearly 35,000 engines, developing well over 200,000 horse power,
and 1t cannot he donbted that since that date the use of small motors
and power-driven tractors has greatly increased, as agricultural engineers
both n Europe and America have devoted much time and labour to
deviang improved machinery of this cless In India, agnicu'tural
conditions are widely different, but there 18 an equal, if not greater,
seope for mechamcally operated plant As yeb, very little '8 m use,
chiefly because holdings are small and scattered, and ryots possess I tle
orno dapital  The co-operative movement may be expected to promote
combinations to secure some of the advantages of farmmg on a Jarge
scale, and these would be greatly stimulated by the grant of fakavz
loans for the purchkase of labour-saving machinery Attention will be
drawn to the results achieved 10 this direction 1n the south of Inda—
nor very mportant perhaps, if measured by therr immedrate economic
effect, but of great value as indicatmg the hne along which develop-
ment may bs pursued with certam prospects of success

87 Power-driven &c’l}mﬂma}' be very largely employed in India
in connection with agriculture =

(1) to hit water for wrrigation from wells, channels, tanks, water-
courses and rivers ,

(2) to improve the land by draming low-lymg ground and water-
logged soil and keeping down the level of saturation mn
canal-irnigated tracts , and m certain parts of the country,
by deep plonghing ;

(3) to prepare crops for the market i the most profitable form.
Thie mncludes such operations as fibre and o1l extraction,
wheat grinding, paddy husking, coffee pulpmg, tea manu-
facture, and, most ymportant of all, sugarcane crushng, a

« subject which wll be dealt with ;n more detail below ,

(4) to prepare matersals requred in agriculture, suck as bone meal
for manure, and crushed or chopped, cattle food.

Scercely less important, both as an educative influence on the culti-
vator and as a mesns of improving the efficiency of agricultural labour
and the quahty of the produce, 15 the provimon of hand machimery of
improved types, especially for the reapmng, threshing and winnowing
of crops, and the preparation of food and fodder , also of modern plant
and miplements worked by animal power, to cultivate the land or dnive
small machines  Further, these will also serve as an easy introduction
to the use of power-driven machmery proper

83. We cannot”do more" thanfmdicate very] roughly the extent to

which the development”of irmgation by mecha-

nical metheds may ultimately be earmed, and

the following ohservations are only mtended to
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convey some notion of what is possible, There are at laast thres million
wells m India from which water is hfted for rnigstion, and the number
of men and cattle employed on this work s very large. The Indian
Irrigation Commission of 1901-03 reported that the area under wells
was not less than 16 milhon acres, and they remarked .—‘It may
not be sanguine to look forward to a period when the area under well
irngation throughout India will have been doubled ”  Smce this opimon
was expressed, mechamcal methods of hitmg water from wells and
nivers have been greatly developed, and the depth from wh ch water
can now be profitably raised 18 at least twice what 1t was 15 years ago
This enormously moreases the volume of underground water which
ean be tapped, and consequently the area -which might be brought
under irrigation.  'Within the last few years, fully 1,000 pumping stations
have been established 1o the south of Inda, and the number 18 large
enough to warrent the general conel that hanical methods
of hfting water for irngation can be apphed 1n India on a very extended
scale Even if in no more than five per dent of The wells now nsed
for mrrigation the use of small mechameally driven pumps were practi-
osble and the area under well nrigation developed to the extent the
Irngation Commission anticipated, this would mean the employment
of about 300,000 pumping sets at an iitial capital outlay of something
bke 5O crores of rupees, with annual” working expenses of probably
not less than sx crores, and with the result of very large gaws to the
cultivators The manufacture of this mumense amount of plant, with
adequate proviston for renewals and repawrs, should give employment
to “many large mechanical engineering establishments, which would
undoubtedly grow up to supply so vast a market Steam, oll, gas,
and petrol engimes, and electric installations could all be appropnately
used as sources of motive power, each on more or less standard hines
which would greatly facilitate therr manufacture. Smmlarly, s great
variety of pumps would be required, and for each there would be a large
demand. Where conditions are favourable, central generating stationa
might be established and the motive power for driving the pumps dis-
tributed electrically, wlile ineidentally the demand for beltang would
keep several large factorten fully coocupied.

Attention may also be drawn to the advantages of pumping water
from nvers for mrrigation. Both mn Madras and Bombay, some work
m this direction has already been done, and the Divy island plant en
the Kistna 1iver 15 probably the largest :zigm‘ion pumping station m
the world The total cost of this mstallafion was 20 lakbs of rupees,
and 1t now irmgates an area of 35,000 gotes; There are many nivem,
the perenmal flow of wiich is by no means fully utihsed, but could be
made available, if lifted from the river beds by means of pumps. The
possibilities of hft 1rmgation 1 8ind are wnhnown, but probably very
great. The mver Indus flows through the country and, by means of
inundation ocanals, wrigates considerable areas durng the flood season;
but for the rest of the year the water flows uselessly mto the ses. The
projoot for thio construction of a barrage across the Tndus is stil} under
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consideration, and, if 1t be finally accepted as practicable, the work
will be difficult and protracted. It seems that mmvestagations should
be made to ascertamn the feasibihty of wrmgating the land by pumps
i the meantime Experimental work can be done at a very small
cost and can be developed with great rapidity if successful. The possi-
bility of growing Egyptian cotton in Sind can be thoroughly tested by

*4 prelminary wngation scheme of this type, and, if the resnlts are
promising, progress can be made with demonstration work in readmess
for the harrage 1rngation system,

89 In our note on sugarcane (Appendix.C), we have drawn attention
Imgrested yieh to be o to the results hikely to be obtained by the
ne! e o jniroduction of central power-drmiven cane

“'"’u{&c‘ﬁ:ﬁf’m ®  crushing plants. Each of these at pre-war
prices cost about Rs 12,000, and 1s capable of
dealing with 100 acies of good cane mn 2 season. Roughly, of the sugar
eonsumed 1 India, three-fourths is grown i the country and one-
fourth 18 imported. Roughly also, of that grown an the country, one-
third 18 wasted owing to the mefficiency of the primmive methods of
extraction Nearly one-half of this loss might easily be avoided, and,
if it were, the profits of cane cultivation would be greatly increased.

We have had much evidence brought before us to show that, under
favourable conditions, sugarcane cultivation 18 very profitable and
yields ruch bugher returns then can be obtamed from most other
crops 3 but the average ontturn throughout the country is exceedingly
poor, and the area under cane cultivation depends upon, and varies
with, the 1elation between the prices obtamable for sugar or gur, and
those for such crops as paddy and rage. The ryot’s difficulties are want
of water for nnigation, the stiain imposed upon hs cattle durmg the
cane-crushimng season and lack of capital The pump will often belp
Lim over hus firs difficulty, and the engime will drive hus null and reduce
the work thrown on the cattle to that of carrymng the cane from the
field to the mll, while the lafger yield and the smaller expense in work-
ing will greatly increase his profits

Years ago, the won-roller mill replaced the wooden chark:, and now
the time has come when the power-driven mill should as completely
yeplace that worked by cattle. The area under cane cultivation m
Botsh India 18 about 2§ milhon acres, Improvements in the methods
of extracting the juice can certamly increase the yield by ten per cent ,
and it is equally certain that better cultivation and the more extended
use of manure should add at least 20 per cent to the gross weight of
the crop, malang the total moresse m the amount of sugar produced
m India 32 per cent, or more than sufficient to render tha country
self-supporting at the present time. The umversal adoption o1 power
plente for cane crushing would cost about 30 crores of rupees; thia
expenditure would be justified by the consequent reduction of the pre-
sent cost of cane erushing and by the incressed yield of sugar. The
indirect gamg to agniculture would also be of the highest importance.
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Large numbers of cattle, whose work must be equivalent Lo many hun-
dreds of thousands, probably mulhons, of horse power, are employed
in hftmg water and crushing cane It 18 hardly reahsed how heavy
is the burden thus entalled upon the farmer’s ealtle, and how severe
the resulting deterioration of thewr working power for purposes of culti-
vation h

e

It will, therefore, be seen that, even under the prestnt condytfons
of Indian agriculture, an expenditure of 80 crores of rupees uWpon Machi-
nery for well wrrigation and oane crushing alone would be highly remu-
nerafive, and 1t 1s prabable that thereafter a further, &nd possibly greater,
outlay would prove profitable Rough figures only have been given
to convey some idea of the scale on which operations might ultimately
be conducted, but they suffice to show that in this direction alone a
vagt mechanical engineering industry apd many others subsihary to
it would mevitably spring up thronghont the country

90 01l seeds alp grown on an average area of about 15 milhon
Impr;mmenh  olt acres m Bntish India, a large proportion of
extraction. the crop, valued at about 36 crores of rupees,
18 exported m normal years and the remamder
consumed. locally The extraction of oil 1s practised to some extent
wherever oil seeds are grown, chiefly by means of bullock-dniven ghanss,
which are neither efficient m expression nor economcal in labour.
Power-driven mills are found to some extent 1 Caleutts, Bombay and
elsewhere, particularly on the west coast for the treatment of copra ;
but there 18 room for great extension of thewr use, especially for types
of plant which will give & more complete extraction This is perhaps
of less jmportance m the case of il seeds which yield cake for cattle
food ; but when the cake 1 used for manure, as in the cass of castor
seed, any ail left m 1t 18 wasted Indeed 1t 18 probable that even in
cake used for cattle food any excess of o1l over five per cent 1s wasted,
and that, in all cases whele edible cake 1s,directly used as manure, any
oil contents whatsoever are not merely valueless, but actually harmful.
In recent years, the extraction of oil by continuously operated serew-
presges has become more common , this process has proved véry satis-
factory in treating certain kmnds of Indian seeds, and there is undoubt-
edly a large field for its employment. As m the case of sugarcans
orushing, and for the same veason, 1t 15 desrable to elummnate cattle-
driven mlls and to employ more powerful and, therefore, more efficient
menns of extraction, At present,solarge a percentage of the ol avail-
able from the seeds is left m the cake that there seems to be & far pros-
peot of successfully working the latter over again by solvent processes,
which are capable of extracting the oil almost completely This would
be & great gam in the ense of fertihser cakes But, as regards fodder
cakes, the Indian ryot is not yet convinced that his cattle can only
ugehully assimilate a small proportion of the o1l contamed m the oake
which he feeds to them, and, therefore, he still prefers to feed s cattle
on cobton seed rather than on cotton-seed ol eake,
82



91, Even from the point of view of Indian industral development,
Effacts of e the mecessity for increased efforts for the im-
grovements on industries,  PLOY t of agniculture is clear The ideal

before the Department of Agriculture 18 the
production of a larger output of more valuable crops, with smaller
demands on human and ammal labour. This will result mn a grester
creatjon of weblth and ah ncrease m the raw materials for mdusties ,
will ease the difficult problem of the supply of cattle, and will
hierate additional labour for industries.

92 We may agamn emphasise the imperative unportance of keeping

the Depaitment of Agneulture 1 close touch
“:P‘":"'“"'R""i"ﬂlg“' with modern developments connected with
pa ";:,';'.:‘,,,,,g,’;;‘f " the generation of power India is not yet at

all accustomed to a free use of mechanical
apphances, and 1t should be an mnportant function of the Departments
of Industries and Agriculture to encourage thewr mtroduction in every
possible way. Experience m other countries is not directly appheable
to India, and a special study of the local conditions 1s essential to rapid
and sustaaned progress The Director of Industries m each province
should have a complete laboratory, equipped for the mechanical testing
of small prime-movers and the machmery that they are intended to
drive. The requirements of the ryots should be studied, and any defects
in the machinery should be carefully noted and commumnicated to the
makers For & long time to come, the employment of machinery m
agricultural India will largely depend upon the completeness and
efficiency of the officaal organisation which 18 created to encourage its

we and to assist those who use s, o A
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CHAPTER VI

Power,

98 The distuibution of the natural resources for generating eneigy
which a country possesses, mamly determunes
'“hff'mdﬂ;&fxm the location of, at I:my rate, those mdustries in
- which the cost of fuel for power and heat

bulks largely in the total manufacturng charges
In the ull and genersl engmeermg mdustries, fuel is chiefly required
to generate power, and, though its cost 18 waportant, 1t 15 seldom the
domunant 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 be mentioned, no great difficulty
appears to be experzenced m any part of India 1 obtaining coal or some
form of fuel, at what may be deemed s reasonable cost for ordinary
power purposes It may here be observed that the greatly increased
efficiency of our methods of converting heat into work during the last
20 yea:s has matenslly impioved the position of Indie as a potential
user of mechamonl apphances, though the effect is not yet fully appa-
rent, owing to natwal reluctance to relegate to the scrap-heap obsolete
but servicesble plant., Engines are m use which, though they are still
mechanieally m good ocondition, require much more steam than a
modein engme of the same mwze. The institution, however, of certain
onportant mdustries, for example electro-smelting and some electrolytic
chemioal processes, 18 possible only when power is avalable at rates
well below the cost at which it can wsually he obtained through the

medium of heat engines

Sourcey o} Power Supplies.

94 As we have already seen, the distrtbution of cosl i Jndis 18

very irregular, bemg chiefly confined to the

Gaal. old province of Bengal, where the deposits are

of great extent, to the Central Provinces and Central India, where

the fields are only partially developed, and, so far as 18 known, contam

only cosl of an inferior description , and to the Hyderabad State, which
posgesses the Sigareni field yielding a steam ooal of faur quality.

For metallurgesl purposes the supphes of suiteble coal are greatly
restricted  The Tertiary coal ef north-east Assam produces an exvel-
lent coke, but 1ts stustion naturally ruts 1ts use ; there are also similar
coals in some of the smaller Aesam fields, bke Daranggui, which are
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ot vet served by 1adways, but the only large supply of good coking
coal 80 far established, and within an area suitable for mdustral deve-
lopment on modern hnes, 18 that of the Gondwana fields of Bengal and
Bihar

Kven m these Gondwana coking coals, the ligh petcentage of ash
and correspondingly low calorific value reduce their radius of economuc
use under conditions of ralway ttansport, and 1t will be still further
dimuushed, as the shallow seains are exhausted and the deeper coal
15 worked at higher cost The demands for coal from the Bengal fields
are rapidly growing, and the metallurgical developments that are
econoymeally desirable or are necessary on the ground of military secunty,
will mcrease the demand for the best qualities of coal to an extent that
necessitates a special survey of the situation, with a view to introduecing
economies in the methods of moung and consumption We recom-
mend that this question be taken up at an early date Such a review
of the fuel situation i eastern India should include an examumation of
mensures m progress fur rendeling more accesstble the undeveloped
fields of Assam

The coals of the Central Provinces are geuerally characterised by
high percentages of ash and mowture with correspondmgly low calonific
values As sources of power, therefore, these coals have a limited
sphere of utiitv, and bemg, so far as 18 known, unsuitable for coke making,
their use is hinted to steam 121mmg

Coal of Tertiary age, generally mferior mn quelity and Lrmated i
quantity, 18 oblained from small helds at Palana m the Bikanir State
m the Salt Range of the Punjab, in Jammu and in Baluchistan  Thege
sowices of aupply are msufficient to meet the demands of industries
conducted on anything approaching modern lines

95, The forests are capable of yielding important supples of wood
Wood el fuel, which can be most advantageously em-

. ployed, after conversion mnto gas, to generate

power 1 internsl combustion engmnes Gas plants are obtamable
which ean be worked with the wood erther m 1ts natural state or after
its reduction to charcoal But we may observe, m passing, that the
use of wood m steam bolers, when the steam 18 requred for power
purposes, 18 extremely wasteful and should be discouraged as much as
possible * The forests of India are unfortunately confined chuefly to
the lully tracts, and over large areas the cost of transport of wood fuel
18 so heavy as almost to preclude 1ts wse Further, the evidence we
have gathered, chiefls from the officers of the Forest Department, does
not encomage the iden that, even in the neighbouthood of the forests,
the supply of fuel 1 capable of any very great expausion Lattle or
no information could be obtamed regarding the rate of reproduction
of fuel trees 1n matural forests, and the opuuon was geneially expressed
that 1t would be necessary to have recourse to extensive planting to
mect any heavv and eontinuous demands for wood fuel at reasonable
rates  Only at Changamangs in the Punjab and m the south of Tnda,
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chiefly in the neighbourhoods of Madras and Bangalore, have fuel plan-
tations been at all extensively made. The results obtained from casua-
rma plantations along the Coromandel Coast have been very satisfactory,
also those from the comparatively small areas on the Mg Hills planted
with eucalyptus

. We consider that the economucsaspects of forestry m relatton to
the fuel supply of the country have hitherto not received sufficient
attention. We deswe to direct attention to the advantages of wood
distallation as & method of obtamnmng chércoal and certamn veluable
by-products, acetate of line, methyl alcohol and wood tar,”by the sale
of which the local cost of the charcoal would be grestly 1educed For
ail but the smallest wmts of power & suction gas plant 18 extiemely
ecuvenient and efficient, and we recommend that any metheds which
are Likely to cheapen the cost of fuel for such plants should be the subject
of detaled ipvestigation and trial

96, Thers 13 no possibibty of estimating the prospeets of ol produc-

tion, and 1t would therefore be unwise to rel
Oil and afcohol. on this form of fuel to make up for the depley-’
tion of our coal supples. The serious economic value of the oil-bearing
greas 1 Baluchistan and the Punjab 1s still far fiom beiny established
&8s a commercial proposition , the oil field of north-east Assam has shown
very slow,expansion, and the value of the new fields at Badarpur mn
central Assam has yet to be demonstrated. In Bwma, the three maimn
fields of Yenangyaung, Yenangyat and Smgu are bewng 1apdly explor-
ted, and no others hkely to replace them have sv far been proved, m
spite of extensive and costly prospeoting operations

It 15 very undesirable that the fuel supply of the countiy should
bo derived fiom external sources, and we wete informed that m the
Madras Presidency and Mysore, this aspect “of the question had been
gonsidered by the Departments of Industiles, whose officers now recom-
mend the use of suction gas plants for all wuts of over ten horse power
when charcoal can be obtained at a reasonable rate, and endeavour
to confine the employment of the il engine to power units below this
aize Petrolis cluefly used in motor cais and small engmes which are
only intermittently employed. As a source of mdustrial power, 16 15
ummportant , but the demand for 1t for other purposes 1s hkely to
.grow, and the provision of a swtable substitute 18 generallv recogused
as deswable, 1f not abtually imperative On several occasions our
attentiop was diawn to, the possibihty of making industrial alechel
from Ithertd neglected vegetable matenals, some oi which appear to
be sufficiently promising to justify mvestigation and experiment We
recommend that aimore hberal pohey should be foilowed by the excise
guthorities n respect of the class ot denaturant prosenbed, and more
regard mght be paid to the hkebhood 1ather than to the mers possi-
bility of frauds upon the revenue, when the requiroments of commeresal
ugers gonfhot with exose regnlations
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97 The value of wind power in India is very small, owing to the
hghtness of the prevalent winds, except along
the ses coast and on the Deccan uplands. For
mdustrial nse this somice of power 18 0o mtermittent and too uncertan, ¢
and 1t can only be employed with advantage for lifting water, either,
for dowestic purposes or for wmgation. In the first case an elevated
tank, m thet sther a storage reservoir 1s necessary , and only where
these can be cheaply installed s 1 worth while to set up & wimn

Such mll are not common now, but the ncreasmg cost of labour and
the growing tendency to resort to mechamical apphances will probably
lead to a mote extensive use of them in the fiture

98 The principal reason why India has been able to develope water
power only to & hmited extent 18 that the
seasonal character of the ramfall makes storage
works 1n most cases a necessity, and the outlay mnvolved m ther cons-
truction, unless the water can be used for irrigation afterwgrds, 18 hkely
to raise the cost of power above the rate st which 1 cgif be generated
by other mesns  The progiess that has been made in the development of
hydro-electne methods of generating and distributing electnic energy
has, however, opened out new prospects i India, which, in recent years,
have been greatly enlarged by the investigations of engineers mn the
Bombay Premdency and the practical 1esults which they have obtaned.
Before the electric transmission of power over long distances became
& practical success, the use of water power in India was confined to
one or two feiurly large cotton mulls, as at Gokak and Ambasamudram,
to & number of small factories on planters’ estates mn the hills, and to
numerous small water wheels on hill streams and at falls on the mrriga-
tion canals, which dnive flour mlls

The Mysore Durbar set up the first central hydro-electric mstalla~
tion in Indie on the Cauvery river at Sivasamudram in 1903, Begm-
nmg with 4,000 horse power, the central generating station hes been
gradually enlarged, fill at the present time 1ts capacity 18 about 18,000
horse power, the major portion of which 1s transmitted at 70,000 volts
over a distance of 90 mules to the Kolar gold fields The mregular flow
of the Cauvery has been overcome by the construction of & dem ecross
the miver at Kannambad: near Sermgapatam, which stores sufficient
water to mamntein 8 mummum flow of 900 cubic feet per gecond The
Keshmir Durbar subsequently established a hydro-electric station on
the Jhelum river near Brinagar; but mn this instance, the anticipated
demand for power has as yet been only partly reahsed In western
India, attention was drawn to the potentialities exsting in the heavy
raanfall on the country fringing the Ghats and the facilitries offered for
the construction of hydro-electric mstallations by the very steep drep
to the plamns After years spent in surveys and the preparation of
plens, 8 company was formed with Indian capital, which has earried
avt & senes of works m the neighbourhood of Lonavla, and these, though
not yet complete, aheady supply the cotton mills m Bombay with
42,000 horse power for 12 houre s day. Additional works of a similar
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chaiacter, but on an even larger scale, are now bemg constructed i the
Andhrs valley, and are under contemplation i both the Nila Mula
snd Koyna valleys, though progress 1s greatly delayed by the war.
The slecinic energy now supphed to Bombay is roughly equivalent to
that which would be obtaned from 600 tons of coal & day, and the
reduction of the Bombay demard by this quantity is, under war condi-
tions, a matter of great importance It s expected that about half
& mulhon horse power will be obtamed from the Western Ghats, which
can etther be transmitted to Bombay or utihsed on the coast for electro-
chemical mndustries, such as the extraction of alummmm from bauxite
" and the manufacture of mtiogen compounds from the air,

Elsewhers in India comparatively hittle use has been made of water
power, though numerous cities and towns have been equipped with”
stream-driven electric mstallations for the supply of Light and power,
Undoubtedly the most important sources of water power ummediately
available are to be found m the streams and rivers draming the Hima-
layas , but, except for the electric hightmg of il stations hke Sinla
and Darjeeling, no profitable application of it has yet been discovered,
The main Indian centres of population and mndustry, except Bombay,
are situated at great distances from those parts of the country where
the natural features exhibit posmbilities for the generstion of water

power

99. The prehminary reconnassances which have been made have
yielded very uttle rehiable information ss to
Nmnlty:;:v:yy:mgmphfc what wan be done i the future We now
require hydrographio surveys on a much more
oleborate scale than has litheito been attempted In view of the
jncreased possibilities of water power due to the 1ecent advances i
electro-chermeal and electio-metallurgioal technology, these are now
hkely to produce results of practical maportance. Large amounts of
water power are in commercial use 1 other parts of the world for the
manufacture of iron, steel, alloys, slummrum, calawmn carbide and
vaious nitrogen compounds As we have elsewhere pomted out, it
15 unpelative that some, 1f not all, of these industries should be estab-
lished m India, and m order that thev may be successfully worked
on & commercial basts, the operations will have to be on a very large
scale. In these mdustiles the workmg cos} 18 memly made up of two
items, the mterest on the capital outlay and the cost of power consumed,
They ave essentielly power industries, which can only be carried on
whele vely large amounts of power oan be obtamed at rates below
those usual i mdustrial eentres. Whle for ordinary wdustrial opers-
tions 8 continuous supply of power throughout the year 18 essential,
it may, perhaps, be practicable to shut down these hughly specialised
industiies for two or three months in the year, dunmg the period when
the water supply is at its Jowest level. This would inorease the number
of probableaites for hydre-slectio stations by dimimshmg the cost of
storage works.
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The storage of water for mrrgation 1s well understood, and the general
prmeiples underlying its successful appheation have been thotoughly
worked out It 13 now necessary to reconmsider the guestion of the
storage and regulaiion of water, with the double object of power supply
and wurigation. Irrigation engineers m recent years have mot lost sight
of this posslbmty, but are naturally still melined to regard the power
question as ond'of subsidiary unportance, and are, therefore, u.nwﬂhng
to accept any compromuses which would involve the sacnifice of irmgation
to water power or mterfere with their existing régume. Hitherto, pros-
pecting for water power has not been recognised as an 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-electric mmdustries alters the situation,

100 We think 1t undesirable that the task of prospecting should be

left entirely to private enterprise, as in the

“m‘f&ﬁ%m‘nmm majonty of cases such work could only be

work, undertaken by strong financial syndicates, whose

nberests would not an some cases comncide with

those of the public or of Government. For the followmng reasous,

such work 1s more appropriately the function of a Government
deparbment —

(1) Only Government can faxly estimate the effect of displacing
an agricultural community, which would be the case 1 most
regervolr schemes

-

{2) Ouly Government can-veadily ascertain the land rights aflected,
and can adjust confhicting claims, especially where the
atorage area may be in one provmee, while the power site,
through an accident of topography, may be i another,
or even 1n & Native State

(3) Only a Govermment department can afford to undertake the
long-period gauging operations that are necessary, especially
m the case of riveis hie those of the Pemnsula, which are
subject to great seasonal variations

{4) Unless a systematic hydrographie survey be undertaken by
Government, 1t will be 1mpossible to formmiate precise rules
for the grant of cuncessions, and private companies will,
therefore, be compelied ordmarily to ask for exclusive pu-
vileges over large areas to forestall mmtation and competi-
tion.  Incidentally 1t 18 necessary that these rules should be
saitictently geperous to attract pnvate enterprise, without
tyny up for long periods areas that ought to be prospected,
and without allowing large schemes to mhibit activity in
the promotion of small local power schemes, or conversely
amall mterests to preoccupy the choicest sbes m nelghbom—
hoods which might subsequently be found suitable for larger
schewnes of more general publc utihtv.
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(5) Only Government ean initiste and carey thiough jomt asd
interdependent power and irrigation schemes.

We, therefore, consider it necessary that Government should take
1n band 8 systematic survey of the country to ascertain what hydro-
electrio possibilities exist, and we are of opimton that this should be
started ab once in view of the necessity of selecting, as early as possible,
the best sites available for certain power mndustries Delay to deter-
mane the resources of the country in this direction may mvolve much
expenditure which might be avoided with the help of a previous survey.
In the absence of adequate data, we refrain from expressing an opumon
on the question of the agency to be employed in eairymg out such
works, The analogy of the Irmgation Department suggests that, when
the power 18 distributed over wide areas and to many consumers, the
work should be nndertaken 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
Tesumption or trangfer of rights and for the acquisition of the hydro-
electrio plant on an equitable basis, should 1t become necessary m the
public mterest, or should the initial industnial undertaking be compelled
at any tnne to cease working

Proposals for generating water power from canal falls and other
irrigation works should be considered by & jomnt committes composed
of officers of the Public Woiks snd Industmes Departments, so that
conflicting interests may be adjusted as far as possible, and the utalisa-
tion 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 examne further the part played by Indians of all
Tho share taken by dfferent classes 1 thedmdustnal develo;};ment of the
0 share taken by different oy ntry, an order to ascertain the lnes alpn,
em‘t:-n'a':'nle'v‘:fl:;:ni:nl'.n“" whach this tendency may be fuither stuqulatedg.
In a subsequent chapter we deal with the
conditions under which factory labour lives, and show that these are m
the highest degree Shtagomistic to any improvement n efficiency  These~
conditions are not easy to alter , but 1t 15 obvious that the great obstacles
are the lack of evew vernacular education and the low standard of com-
fort The higher grade of worker, the, mechanical artsan, m the
absence of adequate education has also been prevented from attammg a
greater degtes of skill He findg hunself where he 18, less by deliberate
choice than by the, accident ofiua obtaimng woik at some railway or
other engmeering shop, or by the possession of a somewhat more enter-
pusing spuit than his fellows  There 13 at present only very inadequate
provision for any form of technical traming to supplement the experience
that he can gain by actual work m an engincermg shop, while the gene-
rally admutted need for a more trustworthy and skilful type of man s
met at present by mmportmg chargemen und foremen from abroad.

Tiaders, employers and fmanciers differ very widely throughout the
country m efficiency and in the degree of success which they attam
Thig must be ascribed to the fact that, in the absence of a proper system
of mdustriel education and a considered pohey of encouragement to
industries, hereditary predisposition and the mfluence of surroundmgs
have been left to produce their mmewitable effect The castes which
exhibit the highest degree of mtelhigence are, with few exceptions, those
whose functional chaiacteristics have m the past been religious leader-
ship, government service, or trade, and 1t 18 from these that the leading
Indian industriahsts financiers and' merchants have hitherto been
mostly drawn  Though the representatyves of these classes have attamed
& hugh degree of success 1n Bombay and Gujerat, and though there aie
numerous mstances of successful Indian industrial enterprise i other
parts of the countiy, Indian caprtahsts generally have followed their
ancestial tradition of rural trade, and have confined themgelves to the
fnance of agniculture and of such imdustries as aheady existed When
commwncations were unproved and India was brought into effective
touch with the outside world, traders tovk advantage of the changed
position merely to extend the scale of their previous operations Lake
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the landlords, they lent money to the cultivators and found a profitable
mvestment 1 landed property. - In trade and money-lending and, to &
less extent, m financing village artisans, the trading classes found that
large and certain geans were to be made, while modein mdustiies
required techmeal knowledge, and offered only doubtful and, m most
coses, apparently smaller profits The failure of the more mtellectual
classes to take advantage of the new prospects was especially marked m
Bengal, where 1t contrasts with the success of local European enterprise,
Here and 1n most parts of India, these classes grs.spe(f eagerly at the
prospect of Govermment, professional, and clencal employment, and
heely availed themselves of the system of education which was brought
mto being by the Buitish Government, partly with a view to fit them for
that very work The effect of the purely literary type of education
wluch was the only one generslly provided, has been so frequently
discussed that it is not necessary to pursue the subject here m detail,
1t 18, however, verv necessary to reahse its importance as a factor which
has militated against mdustrial development, and to emphasise the
necessity for a system of educationwhich will impart a practical bias to
the mnds of Indian youths.

102 The state of affawrs 1 Bombay 1s altogether different If the

cause be sought, some mdication of it may be
!‘m"“;'::‘":”"m i found m the fact that Indians have held a
' large and important share m the trade of
Bombay smnce the city first came mto Enghsh hands  The Mahomedans
of the west coast, especially, traded by sea with the Persian Gulf, Arabia
and East Africa from much esmilier times The Parsees and Hindus
from the northern Bombay coast districts are recorded, at the beynning
of the British ocoupation, ss takmg, with the Mshomedan sects of
Khojas, Memons and Bohras, a most important share i the trade of the
port as contractors, merchants, financiers and shipbwilders, and have
throughout shown themselves httle, if at all, mfeitor to the Huropeans
in enterprse, and usually in command of more capital -

The valleys of the Nerbada and the Tapt: had been for ages devoted
to the cultivation of cotton. A conmderable export-trade was carmed
on from Broach and Surat, the ports at the mouths of these rivers, with
the aid of an efficient mautmne population. The Parsees also after
setthng m this taact secured a share of the trade With the siting up
of thess rivers and the wocrease mn the size of ships, Bombay became
the oentre of the export trade from the west coast of India. The mmport
of coal from England facihtated the starting of the first cotton null
Bombay 1n 1851 by & Parsee, Mr. C. N, Davar The number of milla
moressed slowly at first, ad 1t was not till the cotton boow of the early
s1xties had come and gone, and the value of steady industrial investments
bad made 1tself appreciated, that it became considerable Bv 1876 1t
had risen to 29, and the manufacture of cotton had become accepted
as & safe and proﬁtgblmestmgnt for capital, while by 1889 it had
jntroased to 69, after which came a Tulf, but & Rurther rapid e took
plagd iter the yedr 1895, and the subsequent expansion hes been gontr-
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nuous Much of the capital invested was derived from the profits
made in the opum trade with China, and, of course, from the money
which the cotton boom brought into Bombay. The cloth trade with
Africa and Arabia and the yarn tiade with China had become important
by 1882 The closmg of the Indian mints m 1893 to the free coinage of
milver, together with the mdustral development, in recent years of Japan,
which now not only supphes 1ts on needs but 18 a keen competitor
with India in the China yarn market, have to some extent retarded the
rapdity with which the Bombay yarn industry was previously expand-
ing, and bave turnéd the attention of those interested in it to the produc-
tion of cloth on a larger scale At the present time, the number of mills
controlled by Europesn interests 1s trifling, and the proportion of
Ewopean mull employés also tends to decrease The marked contrast
between the trading end industrial position of Indians in Bombay and
Calcutta, and the light thrown thereby on the important question how to
sssist thé Indian people, generally, and educated Indians, in particular,
to take an inoreased share 1o mdustrial enterprise, must be the excuse
for & somewhat prolonged dwmcussidn of this subject

It 18 noteworthy that in many cases the classes most successful m
industnal and trading enterprise do nob care for employment of a nature
demanding skill 1n industnal technique In some parts of India, Brah-
muns, though less engaged m trade, produce a farr number of engineers
and other sklled ndustriahists, It 18 not in manual skill, if they care
to aequire it, or in the capacity for understanding techmeal problems,
that the castes which have in the past sought knowledge rather than
commercial success, are deficient ; 1t 18 rather in enterprise and m busi-
ness sense, qualifzes which cannot be developed by a purely Lterary
education and asre more dependent on youthful environment A few
indiniduals, possessed of greater deterramation or aptitude than thewr
follows, have, however, achieved varying degrees of success.

103 A brief account of the swadeshr movement, s popular effort 1o

romote mdigenous mdnstrial enterprise which

The swadeshé movement. gms taken up by the educated clgrsges m most
parta of India, though especially m Benga], will illustrate both the desire
of more advanced Indins for the mdustrial progress of thew country-
men, and the causes which heve hitherto combined to prevent their
reslising this 1deal to any great extent Ve

The necessity of securing for India the profits which acerue from the
manufacture of her raw materials, to the export of which her commereial
activity has hitherto been mamly confined, had for many years been
urged on the Indien public by Europeans as well as by Indians. Among
the latter, the late Mr Justice Ranade was the leading exponent of the
new views, which mvolved an appeal to Indian capitalists to invest
their funds more largely n industry, and to the younger members of
the hterary castes to abandon therr traditional aversion from maruai
labour and to fit themselves for industrial enterpmse The Indian
Industrial Conference, started m 1905 expressly to further this cause,
has met regularly every year since, and has devoted itself to the dissera-
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nation of industrial infoimation and to & propaganda of itz views
among the educated classes At a shghtly later date, swadeshs principles
| began to receive the support of the mote advanced Indian pohticians,
, espeaally m Bengal owing to local causes The success of Japan m her
war with Fussia appealed 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 thegieat mdustrial advance of Japan
was ascribed by them, and numerous Indians began ab this tune to repair
to that country for industnal tramming  These causes led to the mereased
use of Indian goods and to the starting of small factories by Indians,
especially for, the manufacture of piece-goods, soap, matches, pencils,
and cutlery, and of stores where the products of these factories were to
be sold  This was m iself a laudable 1dea, and 1t was financially sup-
ported by many persons who were entirely free from all extreme polt-
tical views  But the boycott of foreign goods, which was the form given
to the movement by some of 1ts more advanced supporters, carried with
1% the elements of fmlure, by aliendting m many quarters the sympathy
and support which 1 might otherwise have claimed .
104 The oiginal movement also suffered from serious errors. Too
many of 1ts disciples were apb to suppose that, because an article was
manufactured abroad and umported mto India, 1t could necessarly be
made 1 India at & profit Unfortunately also, the promoters of the
newly established concerns lacked business ability and practical expe-
rience, and overlooked the fact that the imperfeot theoretical kfowledge
of an industry, acqured from the study of books or even in technical
institutions, 18 an msufficient eqmpment for undertaking manufacture
on & commercial scale Professional men and landewners put money
mto businesses that commanded no better techmcal direction and expert
knowledge than those of youths half trained in this way Even where
more experienced men were forthcomung to carry on the actusl work,
the mdustry or its locafion was too often selected by its promoters
without a due consideration of the economic factors involved, and
cancerns were frequently started with madequate capital For reasons
which are-discussed in the next chapber, Government was unfortunately
not_equipped to meet the tide of enthusiasm half-way ; to guide 1 to
succ¥ss by expert axd and business advice , and to place the country ou
the path of sound industnal development by the provision of systematic
technical and commercial education. The swadesh: movement thus
resilted 1 numerous farlures, almost always due mamly to lack of busi-
ness aptitude and commeroal and mdustnal experience i elasses which
had had no opportumty of acquming them. It says much for the
strongth and sounduess of the feeling which undeilay the effort that it
still remeins to some extent effective, and thet a few professional men
and landowneis are still found, ;n Bengal and elsewhere, who suppert
swadeshi enterpnges with such oepital as they ean afford.
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y CHAPTER VIII.

Government Indusirial Policy in Recent Years.

105 The commercial mnstinets of the Eest India Company had from
1ts earhest days 1n this country led 1t to make
History cln' Nu'“' G"::"’"; various attempts to improve those Indian
ment ::,,':.yo,,‘:.,n'{‘“ " industmes from which e export trade was
largely drawn, as, for example, by orgamising
and financing the manufacture of cotton and gilk piece-goods and mik
yarn, although thus policy mef with opposition from vested intergsts
i England, which were at one tune sufficiently powerful to st that 1t
should be suspended and that the Company should 1nStesd concentrate
on the export from India of the raw material necessary for manufactures
mn England  The effects of this traditional policy continued for some
time after the Company had ceased to be a trading body, and even after
it had been replaced by the direct rule of the Crown, and doubtless
moulded such subsequent efforts as were made in the same direction by
Government But as lwssez-fawre views gradually gamned increasing
acceptance both in England and m India, these spasmodic efforts became
less frequent, and the first attempt at a general pohiey of industmal
development took only two forms—a very mmperfect provision of tech-
meal and mndustral education, aud the collection and dissemunation
of commercial and mndustnal information  One expression of the latter
policy was the Calcutta Exhibition of 1884-85, which led to the institu-
tion of the Caleutta Commer c1al Musenm, now part of the Indian Museum,
and to the exammation of Indian industnal resources by the Reporter
on Economice Products  Sir George Birdwood’s work on the “ Industrial
Arts of Ind a,” the * Indian Art Joursal ”’, the Indian and Colomal
Exhibition held in London 1n 1886, and the mstitution about. 1890 of a
series of provincial monographs on Indian wdustries may be regarded
a8 isolated and desultory efforts 1n the same direction  Various experts
also were employed to investigate mabters of mndustrial importance and
awaken mterest m them, while the Geological Survey began to deal
with the economic uses of minerals, a branch of its work which was more
definitely systematised from about the year 1904.

All that was done, however, wag due tather to a few far-sighted.
idividual officers than to any considered and general policy on the part
of Government, though 1t 18 true that Govegunent recogmsed the need'
for such a policy by the creation in 1905 of & separate imperial Depart:
ment of Commerce and Industry. Even so, 1t 18 beheved that this depart «
ment bv no means took the form origmeally contemplated by Lord
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Curzon, the Viceroy responsible for its inauguration It 18 to the wnitial
phases of this movenient and to the severe set-back which 1t received m
1910 from a decision of the then Secretary of State, sfter detarled pro-
posals for organsation and woik had been aétually elaborated m the
Umited Provinces and Madras, that we now desire to draw attention

106 In 1907, a confer]tjnce was held at Naim Tal by Sir Johu Hewett,
. 1eutenant-Governor of the Umited Provinces,
United Provinces who had been the first Member m charge of
the new Department of Commerce and Industry  The proposals accepted
at this conference mcluded the appontment of & provincial hrector of
"ndustries, sdvised by a board of officials and business men, whose
nain functions were 0 be the acquisition and dissemination of industrial
nformation, the introduction of new and the stumulation of exsting
ndustries. For these purposes the Director was to be provided with an
sxpert staff, and to have the control of industrial and techmcal education
wd, m particular, of a technological mstitute to be established at
Cawnpore, the professors attached to which were to assist vestiga-
sion and advice i the solution of industrial problems. With the help
of the stafi of the technologieal nStitute, the Director was to proneer
new industries and to experiment n 1mpioved methods and demonstrate,
their apphcation to certamn existing industries on a conuneraal aeale.
In thew Resolution No. 1163-XVII-413, dated 27th August 1913, the
Umnited Provinces Govermment 1eviewed the extent to which subsequent
expertence had led them to modify ther ideas, which had, however,
only been carmied mto effoct to a very lunited degree Therr most
important conclusions were that the headship of the technologial
wstitute should be separated from the Directorship of Industries, owng
to_the fact thab & sctentist was clearly needed for the former and a man
of general industral end economic knowledge with a busmess mstmot
for the latter , and the recogmtion of the truth that the science of direct-
g orgamsed industrial concerns can only be lesrned by experience,
and not 1 technological institutes, however elaborate their equpment.

In pursuance of the, recommendations of the Nauu Tal conference,
loans or grants were given to several conceins, especially to sugar fae-
tories. Some of these were spent, under the advice of the Government
Wugsr Engineer, m remodelling oxistmg factoues The mewitable
ditficulties besettmg these ealy attempts to asmst mdustry, m the
absence of a properly considered and accepted policy or of a systematwed
organisation to give eftect to 1t, are well exemplhified by the hustory of the
loan given for startmg a sugar factory in the Goakhpur diwstuet, and of
the experimental cotton-sced o1l factorv &t Cawnpore. The loan of
seven lakhs of rupees was granted to the sugai factory mn the hope that
it would mduce capitalists to establish cane factories on modern lnes.
It does not sppear to haye had any marked effeot 1 this duection, nor
in the traming of Indian apprentices as sugar makers, which was one of
its conditions Though the proposal was exanuned and reported on
mn the fust wmstance by the Sugnr Engmecer to Government sad the
Director of Agmculture, the terms of the loan did not bind the company

]



to accept advice from, or even to permut mspection by, any Government
officer. The machinery and the process adopted were not 1n all respects
suited to Indian conditions ; the first season or two were unfavourable,
and the enterprise naturally suffered at first,

The Government pioneer o1l mill was started at Cawnpore under the
management of a European agency firm, to mvestigate the possibality of
the extraction of cotton-seed o1l on a commercial acale. The venture
was mitiated without the assistance of any expert in cotton-seed oil
manufactire, and was subsequently closed down m consequence of
orders of the Secretary of State of which more will be sard below. The
mill had not worked long enough to yield defimte data of commercial
value, though the results were said to be promwsing It was made over
to private owners, who found 1t necessary to modify the plant mstalled
by Government, which was not of the most suitable type for its purposes.

107. In the carly mmneties of last century, proposals that the water
Madras power, which would become available on the
i completion of the Penyar mngation project,
phould be utilised m the manufacture of alummum by the then new
electrolytic methods, had awakened interest in the Madras Presidency.
Nothing has come of these proposals, and to this day the water power
” remaing undeveloped , but i 1898, Government sanctioned experiments
at the School of Arfis 1n working up sheet and mgot metal procured from
the Butish Alumunium Company to determine whether the metal would
prove useful to the people of India, and, if so, to bwld up a market for
. 1t 10 the country, which would justify the estabhshment of hydro-electric
works for its production from Indian ores. It was thought that, if
alumimum could be smelted in India, 1t maght prove a convenient subs-
titute for copper, brass, i, zinc and lead i many of thewr wdustnial and
domestic appheations, The average yearly imports of copper and brass
from 1891 to 1896 had been over 24,000 tons with a value exceeding two
crores of rupees, and it appeared well worth while to make some attempt
to mtroduce a metal, which could ultimately be manufactured mn the
country, as a substitute for those which, as it then seemed, must be
mmported In the course of six years, a fairly large business in alumi-
mum hollow-ware was developed, and a demand was created which led
to the establishment of & number of small factories m other parts of
India. At the end of 1903, the Madras Government considered that
they could not ysefully carry on the work any longer, and they sold their
plant and stock en blos to the Indian Alumwum Company for a lump
sum which left them with a clear profit of Rs. 30,000 on thew expen-
ment. The unports of the metal thereafter steadily inoressed, and in
1912-13 amounted to nearly 1,800 tons valued at over 25 lakhs of rapees,
but the outbreak of war seriously restricted further progress, and the
prohubition of ymports of alumimum mn 1916 necessitated the closure o1
the factory, at least temporanly The expermment has not yet achieved
118 ongmal object, but 1t has created a large market for aluminum m
India which 18 & demrable prehminary to the estabbshment of works
i the country for the extraction of the metal During the- five years
v ’
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19111916 (in two of which operations wera seriously affected by the
war) 5,737 tons of aluminium, valued at over 89 lakhs of rupees, were
imported
The success which attended their imutial industnal endeavour. led the
Government of Madras 1 1899 to obtain sangtion from the Secretsry of
State to the appontmant of a whole-time officer, to supervise and stim-
ulate technical and mdustmal education. In the first mstance, the
appombtment was sanctioned for three years and was renewed for a simular
period, and finally, mn 1906, was extended for a further period of five
years, when the officer was designated the Director of Industnal and
Technical Enquiries A detarled history of the work m Madras has been
prepared under the orders of the Local Government and subnutted to
us a8 a “ Memorandum on the Department of Industries in the Madras
Presidency ” (Appendix J). From this memorandum 1t will be seen
that step by step the Madras Government committed themselves to an
increasmngly active pohcy for the promotion of industries. Hand-loom
weaving was greatly developed, the chrome process of manufscturing
leather was introduced, irngation by pumping was started and boring for
water was undertaken, in addition, an orgamsation was created for
assisting private mdividuals to mstall power-driven machmery end
lant. These numerous activities aroused the epposition of the local
g]m‘ope&n commetcial commumty, who wterpreted them as a sertons
menace to private enterprnse and an unwarrantable intervention on the,
part of the State in matters beyond the spherd*of Governwment , on the
other hand, the Indian public approved of the pohey which had been
pursued
108, There were, however, certain mcidents i the history of the
development of industries i Madras which
Effect of Lord Morley's 16514 special notace. An 1ndustrial conference
‘m:'l ;::ﬁ,‘_m was held at Ootacamund m 1908. The Madras
Government Order No. 2894, dated 17th
Ootober 1908, reviewing 1ifs recommendations, appomted a special
officer under the title of Director of Industries, to control pioneer enter-
phises and practical industrial education, and to estabhsh a burean of
industmal mformation and en industrial museum, The conference had
recommended that he should be asswsted by an Advisory Board. Tech-
nical education was to remain under the Director of Public Instruction.
But when the scheme was laid before the Secretary of State (Lord
Morley), the essential feature of expenment aud demonstration by Gov-
ernment agency on a comumercial scale entwely faled to seoure his
approval In hms despatch No B0-Revenue, dated 29th July 1910,
Tord Motley said that the resulta of the atterpts to create new mdustries
were not of a character to remove his doubts as to the utihty of State
effort in this direction, unless 1t were strictly Imited to mdustrial ins-
truction and avorded the semblance of a commercial venture. The
pohicy, which he was prepared to sanotion, was that State funds mght
be expended npon faruliariang the people with sueh unprovements m
the methods of production as modern science and the practice of Burapean



countries could suggest Further than this the State should not go,
and it must be left to private enterprise to demonstrate that these
improvements ,could be adopted with commercial advantage

Lord Ciewe, who followed Lord Morley as Secretary of State for
Indis, m his despatch No 24-Revenue, dated March 12th, 1912, ex-
pressed views somewhat divergent from those of s predecessor ~—

[

“ The creation of & separate Department of Industries in the Madras
Presidency must turn on the question of the functions proposed
to be asmigned to 1t. As regards the latter, I must reaffirm my
predecessor’s decision aganst the extension of its activities to
trading on commercial lmes I have no doubts as to the wis-
dom of that decision At the same time I desire to pomt out
that the Government of Madras appear to have placed too
hmited s construciton upon the ordeis given 1 my prede-
eesgor’s despatch of 29th July 1910 The policy which he then
sanctioned was that State funds might be expended upon
faimhansing the people with such improvements m the methods
of production as modern science and the practice of European
countries could suggest Thuis need not be interpreted as
confining mstruction solely to mdustrial schools. I am prepared #
to recogmise that . certamn cases mstruction m mdustral’
schoals may be msufficient and may require to be supplemented
by practical tramming i workshops where the application of
new processes may be demonstrated , and thers 18 no objection /
to the purchase and mamtenance of expermental plant for the
purpose of demonstrating the advantages of mnproved machm-
ery or new processes and for ascertaming the data of produc-
tion. I have, for example, in view the expermment which the
Government of the Umted Provinees is now carrymg on with
a small sugar plant  Such an experiment does not exceed the
lmits withm which the Government of Madras may promote
the industital development of the Presidency ”

Lord Crewe stated mn addition that he was prepared to sanction the
constitution of & Depariment of Tudustries on the times subsequently
laxd down m the Madras Government Order No 368, dated Apni 1st,
}91114, where the fupctions of the Director of Industries are defined as
ollows -—

(1) to collect wformation as to exsting mdustnes, their needs and
the posaibiity of ymproving them or of mtroducing new
industries |,

(2) to carry out and direct experiments connected with such en-
quiries ;

(3) to keep m touch with local manufacturers, to bring the. results
of hug experiments to their notice and to obtam their co-
operation m the conduct of operations on a commercial
geale ,

»
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(4) to supervise the training of students; and

(5) to advise Goyernment with regard to techmical matters involv-
ing legislation -

109. Even after Lord Crewe’s despatch the Government of India
seemed to be m doubt as to how far they would be justified 1 sanction-
ing proposals for demonstration plants, financial assistance and other
forms of direct axd to mdustries  Their desire to move i these matters,
which had not so far reached the stage of active fulfilment, had received
8 deerded set-back. The dufficulties were mereased by the fact that they
had neither the orgamisation nor the eqmupment to give effect even to
the comparatively limited pohiey sanctioned by Lord Morley Tt was
not, however, till some time after the outbreak of war that they resolved
to examine the question m a comprehensive way, and to that end
appomted our Commission

The attitude of Government did not satisfy the important section of
Indian public opinion which demired the mdustnal regeneration of the
country. The reversal of the pohcy enunciated by Lord Morley was
frequently demanded ; and the success of Japanese mdustries, brought
home foraibly to India by a very large mecrease of Japanese imports,
was cited as an instance of what a previously backward eastern nation
could accomphish with Government encouragement

- 110, The Eastern Bengal and Assam Goven t held & conf
at Dacca in 1909, which made certam proposals
umu:m“lt-‘m E’ag:"' involving the creation of a Department of
."::r.l'g‘al o Asame " Industries snd the estabhishment, m connec-
tion with a scheme for techmcal and industnal
aducation, of a central institute at Dacoa, one function of which would
be to impart, with the help of small Government factories grouped
round it, practical traming under commercial conditions The intro-
duction of pioneer factories was also proposed. The Secretary of State
(now Lord Ciewe) expressed general approval in his despatch No 12-
Publio, dated 19th January 1912, A scheme had also been devised
for a technological institute at Caloutta ; but owing to the readjnstment
of the boundaries of the Bengal provinces in 1912, it was founs necessary
to recast both thess schemes, and with this object a report %as prepared
m 1913, No practical effect has so far been given to these proposals,
which have been erticised m paragraph 219 of the Bengal Dus-
tnot  Admmistration Commuittee’s report as tending to give too purely
educational a bias to the objects and methods of the Department of
Industries.
“The United Provinces Governmen; appomted & Director of Industries
m 1910, and further loans were subsequently
United Provinces. made to various industrial concerns gy this
Government. A depdt for the sale of the produots of cottage industries

. was started at Cawnpore; a glass worker and & press-tool maker were

obtained from England ; and various investigations were made into the
possibilities of certain local products, notably dves and tanning extracts.



Directors of Industries have been appomted by the Governments of *
Madras, the Punjab, Bengal, Bombay and the
Other Provinces. Central Provinces These appointments have
been filled, at any rate temporarily, from the Indian Crvil Service,

In Madras, the Industrial Department was broken up, after the
Madeab. receipt of the Secretary of State’s orders of
1910, mto a Pumping and Boring Department
directly under Government, and an Inspectorship of mdustrial schools
under the Department of Public Instruction Both these branches were
for a time under the control of the same officer, who was assisted by
dyeng and leather experts m other work which he was also detailed
to supervise The Industrial Department was reconstituted with effect
from 21st March 1914, but owing to various causes httle progress has
been made in the work under the charge of the dyeing and leather
experts, though a central mstitute for dyeing, weaving and metal work
m Madura is under construction, and a tanming and leather school has
been w existence for some years After the outbreak of war, the Madras
Government thought that an efiort, should be made to take advantage
of the temporary cessation of foreign competition to start new industries
and revive certamn ostemsibly promising ndustrial ventures which had
previously failed The manufacture of glass, paper and pencils, and
oul-seed mulling were attempted, but unforeseen dafficulties arose from
inabihty to obtamn plant and the services of suitable experts The glass
experiments completely failed, and the attempt to introduce modern
methods of millimg o1l seeds, owing to non-dehvery of the machimery
did not advance beyond the experimental stage, the results of which
were favourable The manufacture of paper was started again at
Punalur, and, after unsatisfactory experiments with a number of Indian
woods, the pencl factory set up i Madras hes achieved considerable
success with cedar wood mmported from British East Africa.

In Bombay, an Advisory Commttee was apponted m 1915 to report

Bombay, - on such schemes as were submitted for its

approval, and advise the Government as to

the support which should be extended to these. At the begnmng of

1918 this committee was dissolved at 1ts own suggestion and replaced
by & Director of Indugtries.

In the Central Provinces, the Duector of Agrculture in 1911 was
appomted Director of Industries also and
Oentral Provinces. charged with the main task of aiding certan
sclected cottage ndustries The stafi of his department included a
textile expert and a Furopean oraftsman, who 1s head master of the
School of Handicrafts at Nagpur, and whose duties mclude the giving
of advice and help to local artsans mn wood and metal, In 1917, a
separate officer was temporarily appomted as Director of Industries.

In almost all provinces, the Departments of Co-operative Credit
assist cottage mdustries to orgamse, finance, purchage and distribute
81



oh co-operative lines. Little, if any, progress, however, has yet been
made m co-operative production

111. Industrial surveys were undeitaken at various times between

1890 and 1914 mn Bengal, the United Provinces,

Industrial surveys.. the Punjab and the Central Provinces . The
Bengal Government in particular caried out no less than three, but
nothing definite seerus to have resulted from any of them except the
report. None of these surveys was made by ofhcers with techmical
knowledge of any mndustry, and they were all confined to a description
of the varous provinces from an economic_pojph of view, including
superficial accounts of orgamsed industries and more detailed mvestiga-
tions of small and ecottage mdustnes, with desoriptions of processes,

irates of wages, cost of raw materal, and prices of and demand for pro-
'ducts The reports usnally melude proposals on very general lines for
the ymprovement of local industries, with schemes for the orgamsation
i of the necessary steff They are useful only for administrative purposes
a8 reviews of the exmisting mdustrial position, and as affording & basis
for the organisation of a local Depaitinent of Iudustries. Expert exam-
mations of particular ndustries also have been made m Bombay,
but: the publication of the mformation so acqured has not had much,
if any, practical mfluence on the puble.

This account of the efigrts made by Government for the improve-
ment of Indian industries shows jwerw httle has been achieved, owing to
the lack of a defimte and accepted pohcy, and to the absence of an appro-
priate organisation of speciahsed experts. Such expeunience as has been
gained m the few atterapts which have been mede by the Imperial and
Local Governments is ohefly of a2 negatife character; much valuable
ytune has been lost, durmgwhich substantial advances nught have been
reqstered, and the outbreak of war, which should have proved an oppor-
2mmty to reap the fruits of profress, has se1ved anly to reveal and
socentuate starthng deficiencies: S



. CHAPTER IX.

The orgamsation of Scientific and Technieal Sgrvices
gnd the provision for Research Work in India and
broad. - B}

112. In the course of our tours we visited the Forest Research Instibute

at Dehra Dun, the Agncultursl Research

E‘i'ﬁnjowii',:",“n:: rosearch [popitute at Pusa and the Indian Institute of

" Scicnce at Bangalore We also mspected the

laboratonies and equipment for research work - the Agucultural Colleges

at Cawnpore, Nagpur, Cormbatore and Lyallpur. Further we made 5

spewal pomt of ascertaiung what facilities existed under the Education

Department m schools or colleges, under other departments of Govern-

ment or privately, for research work, which would m any way promote

the mdustrial development of the country We also took occasion to

enquire 10 what extent useful work has been done for India by the

Imperzal Institute, and to what extent 1t was considered desirable to refer
problems to scientific men at home

‘We were unpressed by the value of the work which has already been
done m the organmsed laboratories, and by the sbsolutely unsmmous
opion which was expressed by all scientific officers as to the imadequacy
of the staffs m pomt of pumbers. Everywhere we were brought face to
face with unsolved problems, requiring séientific mvestigation on an
extended scale Oun the one mde, we saw the results accomplished by
enthusiastic scientists, which, regarded from the purely economie aspect
of the question, have added enormously to the productive capacity of
Indie ; on the other mde, we wore told by forest officers, agriculturisis
and mdigo planters, engmeers and manufactuters of the Limitations
placed upon the development of thewr work and the frequency with
which they were brought to & standstill by a lack of knowledge regarding
matters which could only be ascertained by systematic research work,
Such success as has been attamed by the Institutes at Pusa, Dehra Dun
and Bangalore should not be gauged solely by its pecumary returns, as
the experts emploved have had their attention directed to specific prob-
lems urgently calling for solution, and those which were hkely to yield
mnmediate results have naturally been taken up firss.

‘We do not propose to desl with the general problems of pure scientific
regearch , but in relation thereto, attention should be foreibly drawn tn
the stniking success obtamed by those officers 1 Government departt-
ments whose position has ensbled them to specialise mn their work.

-



113. As industries conducbed on modern lnes, with facilities to keep
abreast of developments in other countmes,
requite technical as much as commercial
experience and effictency, 1t 1s desirable that
each scheme should be examined by approprate
technical speciahsts before Government grants oc ns or pr

1 advance any form of support to & new mdustnal enterprise. The
absence of such techmoal officers and the consequent wmability to dis-
tingush between the good and the unsound mdustrial schemes offered,
have given rse to undue hesitation m granting reasonable concessions
Frequently, therefore, there has been displayed by Government officials
. an apparent indifference to mdustries, which has been confirmed 1 the
' public mind by the absence of any openly expressed pohcy of encourage-
ment.

The mamtenance of a-staff of suitable technologists and scientific
experts is thus essential to industrial development The most promment
deficiency and most promising field 18 in connection with research work
on the raw materials of the country, especially on the vegetable products
As & consequence of the mamntenance of & well organised, though small,
Geological Survey Department for the past 60 years, eur information
regarding the mineral resources of the country has reached & relatively
satisfactory stage, indeed, there are vamous mineral propositions that
are merely awaiting advances 1n other directions for exploitation to
eommence, and Government has, at its command, i the Geological
Survey officers, 5 co1ps of specialists who can be relied on for the necessary
advice as development proceeds :

114. In the case of vegetable products, however, which ecour 11 such
enormous ¢uantities and great valety, com-
paratively httle work has been done of the
kind necessary to translate the purely scientific
-data mte & form swtable for the mvesting industriabist. Sir George
Watt* has gathered together a mass of matenial which, m bulk, is evidence
of the great amount of work done by hum and by many other workers,
official and private. But exammation of the data concerning any
product of probable commercial value generally brings into noticeable
relief our ignorance of the vory facts that are necessary for satmfactory
industnal enterprise

Samples of vegetable products have been exanumed by scientifie
workers, either m Indha or abroad , chemical analyses and other tests
bave been made ; but often there 1s & doubt as to Whether the samples
Wore representative, whether they represented the plant at its best,
whether sunilar or botter results could be obtained under 1egular coms
mercial practice, whether the material occurs in quantities that would
permit of economie assembly at a switable place of manufactwe, or

Sciontific advice an essan-
tial proliminary to develop-
ment.

Research on vegotable
products. ~

*¢ Commeroial Produots of India,*” pubhshed ander the authoity of the Seorctary
of State for India by Jobn Murrey, 1008, whioh is & short edition revised to 1908 of Watt's
¢ Digtionary of the Beonomio Produets of India,"—Caloutba, 1885 86, .

~
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whether the aceessory conditions are such as to justafy capital outlay.
Data suck as these are necessary before a wme mvestor will risk s
money 1 an industual enterprise that depends on the mamtenance of 8
supply of taw matenal of the night sorb obtamable under favourable
conditions

115 These éaba, 16 18 t1ue, can be obtamed by any private mdividual

o1 caberprising company, bub 1t 18 important

Reasons why the carrying ¢4 remember that the dividual or company,

out :;,m’:,‘.'m:;'?‘m who undertakes * prospecting” woik of any

kind, expects very properly to be paid for each

successful find much more than 1ts actual eost . he must cover those of

his losses that ale due tq unsuccessful ventures, and thus each enterprise

that 18 taken up becomes charged with the expenses of those that are

abandoned, the capita) 1» correspondmgly  diluted,” and the mdustzy
18 handieapped

For most industizes, 1t 18 not the chief raw material that gives the
wise mvestor anxiety so nmch as the accessories Thusthe expert
prospector of onc substance may find his favourable results of no use,
without favowsable results of a wholly different class Further, for
general mdustrial progress the manufacturers of India must be m a
position to make use of the results of work done elsewhere , but to apply
them to local conditions 1s often by no means easy. In some mstances,
the mformation available 18 designedly left incomplete and gaps have to
be filled in by trials and experiments, whilst the adaptation of methods
and processes to Indian conditions and to Indian materials often mvolves
regeurch work of a complex snd difficult character. Between the first’
stage of the mception of an industrial undertaking and its actusl realss-
tion there 15 usually a necessity for scientific and expert control, Much
money 1 the past would have been saved, if the importance of these
prelminary mvestigations had been reahsed. Ordinanly, no firm can
afford to risk the cost of employing the vaiious experts so required n an
uncertain venture  This 18 more appropriately the business of the State,
and the survey of 1ts natnural resources should he undertaken systema-
facally, not m the form of an wsolated series of special prospecting tests,
which results i frequent repetitions, with wasteful overlapping of
results and embarrassing gaps  The best mtcntions on the pari of
Government and & wise policy of mdustrial encouragement will never
have thewr full value, unless preceded by & systematic survey of the
count1y’s natural resources Private enterprise, however, will follow
w o healthy form and with lttle artifical stimmlus, when suthcrent
miormation of the right kind 1 made avarlable 1 a way that reduces tha
upportunities of the speculator to prey on a erodulous mvestor The
striking financial resuits, which followed quickly snd directly after the
ewmployment fiom about 1905 of scientific speciahists m agricultural
rexearch, demonstrate the wisdom of mvesting in modern science, and
mdicate also the opportunilies that have almosi certemly been rmssed
. many other ways that affect the prospenty of the people and the
ryvenues of the State. We have thus no hesitation in recommending
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8 very substontial increase in the scientific and fechuical services se
ebsential to idustrial development.

116. We have discussed with various witnesses the foum of classifics
tion and organisation most hiely to be effective
f"‘“‘;‘;“!m"::' °'u'i’:5"‘“'; for the seientific services of a country of the
- services. size and vaued character of India. The
K problems of pure research require a high degree
of specialisation, which will become more pronounced with the develop-
ment of the sciences generally. For the practical application of the
results of research, however, a wider appreciation of other sciences, an
acquaintance with business méthods, and sometimes mtmmate local
knowledge are necessary. India has at tames had the benefit of both
types of scientific men, and for want of official co-ordination has often
 suffered from both
In addition to a general deficiency of scientific and technical officers,
there is & noticeable absence of anything approaching a natural clasgsifr-
oation of the various classes of experts employed  Scientific and technical
officers are employed, sometimes as whole-time officers m an orgamsed
and graded service , at other times as experts on short-term agreements
There 1s & general want of umformity and an absence of system about
thewr functions, powers and terms of service We have found the
scientific experts forming heterogenecus groups, with no uniform con-
ditions of service, with no definitely established poliey o1 precise himits
to thewr activities  The result 1s waste of money mn duplicating equip-
ment, absence of combined effort to form satisfactary reference hibraries,
overlappmg of research work on some questions with consequent neglect
of others, absence of authomtative check as to the value of results, con-
fusion among the general public, and & discancerting variety of 1solated
or short-hved serial publications
117. 1f one takes any single sciencs, say, zoology, the problems that
arise may be referred, 1 a purely haphazard way, to any one of many
roologists—to an officer working under the Forest Department at Dehra
Dun, to any one of the vauous kinds of zoologists employed by the
amperial or provincial Agricultural Departments, or at the Ind:an Museum
- at Caloutta Not one of these officers has any regular means of knowmg
what the others are domng ; there 18 no one to check hus results, and ne
one journal to which outsiders can Tefer as covermy the whole range of
zoologioal research activities m India.  The zoological staff of the Caloutta
Museum has recently been constituted as a Zoological Survey of India,
but there are still more offiwal zoologists outside than within the new
department, which consists of only four zoologists
The members of the Botanioal Survey of Ind:a are only five:n number.
but all are largely oconpied with extra-departmental duties, while a far
Iarger number of offioial botanists are employed 1 quite other depart~
ments A
For the various chemtoal problems that are essential to induatrsl
development m the country, this form of orgamsed confusion eats
&8



evenona laiger scale  Chemusts are employed by the various provineial
Agricultural Departments, but gome of them we found to be cccupred
with problems hke dyeing, paper-pulp making and the extraction of
drugs, being apparently unconsctous of what has been done, and 15 now
being undertaken, 1n other parts of India Chemists are employed at
the cordite factory near Wellington under the Ordnance Branch of the
Mumtions Board A tinctonial chenust 1s employed under the Director
of [ndustries 1n Madras, and another under the Director of Industrics
10 the Unsted Provinces, A muneral chenust works under the Geological
Survey. One or two metallurgical chersts are engaged as inspectors
of steel at Kalmati. Chemists are employed m the Medical Stores
Department, 1 the Mints, in the Forest Department, under the Superm-
tendent of Local Purchases, under the Collectors of Customs, as pro-
fessors in various Government Colleges, and as chemuical analysts to
Local Governments, while there appear to be no defimte conditions
governing the reference of chemucal problems to the Imperal Institute
in London  Most of these chemists may be required o give authoritative
advice on any bianch of chemnstry ; they are in 1solated posts, generaily
with no official prospects of promotien of a kind that would satisfy any
scientific man of energy and ability. It 18 not withun any one’s powers
0 obtain a collecttve opinion on any chemical question  The permanent
official establishments are also supplemented at 1rregular times by the
employment of temporary experts, on the apparent assumption that
India has nsufficient problems to oceupy the hife’s work of one man in
connection with such large industries ag smlk, tanning, glass, glycerms,
paper-pulp, and soap

Apart from the dissipation of energy due to this unorgansed vartety,
the employment of isolated experts, whether permanent or temporary,
results n & waste of money A scientific service, with a definutely
established position, con attract recrwits for smaller 1utial pay than one
of unknown prestige Many of the scientific speciahsts quickly reach
therr maxunum salaties, and, witnessing the giadual mse.n pay and
posttion of their contemporares m other services, naturally grow dis-
contented and consequently become of reduced value to the country
1n view of the fact that no quantitative standard can be established to
gauge scientific research, no pne can say what the country loses by
discontent among its scientific staff,

118. There are two puncipal ways i which scientific officers can be
classified, w1z, (@) by taking the single science
subject a8 the main bond of yuion, or (8) by
taking the appheation of the vanons sctences
a8 the ne of prunary grouping The Geological Survey and the Agri-
cultural Departments are our most satisfactory cases to illustrate each’
method of classification—the science of geology 15 the bond 1n the first]
case, ond the appheation of such sciences as entomology, botany and)
chemstry to agiiculture 1 the second
R . w

Glassification of scientific
officers.



The Geological Survey 1;1 orgamsed and equpped to deal with all
problems connected with the development of
%}?;‘“m&&: our mineral resources, namely, l;hep vartous
- Burvey. branches of pure geology required to complete
the general geological map of India, minersl
~  statistios, information regarding mineral occurrences, and the conditions
under which prospecting hoenses and munng leases are granted  The
department touches on publio education by making its reference museum
acoeswible to the public snd by lending officers for short periods as
c:lle%: professors. Three advantages have followed from this compact
structure .—

(1) Everybody in Indws, whether an official or a private person,
knows e‘xactly whether a defimte problem does, or does not,
come within the province of the Geological Survey ;

(2) The activities of 1ts officers can never overlap those of another
department without bemng noticeable, whnle no other official,
either of the Government of Indis or under a Local Govern-
ment, can pose as an suthority on mineral questions without
obviously trespassing on the functions of & recogmsed and
established department ,

(3) To the rest of the scientific world a member of the Geological
Survey always retatns hus caste as a geologist, and the director
of the department occupies ew officto an honoured position.

These circumstances add to the prestige of the department and tend
to foster an espret de corps, which lends an additional attraction to the
service. The department has matatained wathout mterruption, since 1ts
foundation, & set of sertal publications wiuch, being the only publicationk
of their kind in Inda, enable 1t to enjoy the benefit of & monopoly m,
meking exchanges with other mstitutions abroad. Asa yesult, it
possesses one of the most satisfactory reference hbraries “of 1ts kind.
This feature 18 one of very great importance, for 1t 15 difficult to over-
estimate the value to the department of the certainty with which an
officer can rely on lus hbrary in following up & line of research in any
branch of pure or applied geology

The scientific officers of the Agnoultural Department are bound

N together by the fact that their various sciences
) Application of scionces gye applied to agncalture. At the Pusa Re-
::,:{".‘,‘,‘:,"‘;,,',"," %’.’;:ﬂ: search Institute the scentific officers include
mants. mycologists, economic botanists, entomologsts,
baotertologists and chemusts In each of the
provinces oue finds, 1 addition to one or two recogmsed sgrioulturists,
representatives of some one or more of these accessoxy vereties of
sorentific officers. We have been impressed with the high qualty of
officers who have been recruited "n this way, and by the kesnness which
they show, They commence with a higher initial pay, and, up to ten
years of their service, they have better prospects than the Ceologioal
Survey officers ; but their official prospects are Lmited to the dwap
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pointingly short and blind alley into which they entered at an age too
young to consider the ulfimate aspect of this question On the other
hand, there 18 no check on the quality or quantity of work done by the
varous provincial officers The chemust, the entomologist, or the
botamst of each provincial Agmeultural Department 18 & law unto
himgelf, and 12 wﬁhont the stimulating mfilnence of, other men of the
same serentific caste Although, for example, there 15 a prineipal for
the Agricultural College at Coumbatore, the scientific officers associated
with him, namely, an agnenlbuzal chemist, an economie botanist, & myco-
logist, and an entomologist, form, for research purposes, separate depart-
ments, each being free to communicate direct with the Director of
Agriculture for the province

Some of these speciahsts find 1t necessary to pubhsh their results m
extra-departmental journals  The plant pathologist at Pusa, for example,
finds that his most suitable journal 18 one published at Berhn, and lus
scientific imterests thug tend to become more closely hnked with German,
vegetable pathologists than with his collea; -

Department of India

A perusal of the bst of agricultural publications mn India shows the
wide field of literature over which the agricultural research worker must
range before he can be certain that he has discovered the latest and most
up-to-date mformstion on his subject

The publications of the Agricultural Department fall ynto two mamn.
divimons —

T Those 1ssued by the Imperial Department of Agriculture —

(1) The Agricultural Journal of India (Quartely )

{2) Memoirs  (Occasonal) i senes, such ag Botanical, Entomolo-
geal, Chemical, Bacteriological and Vetermary.

(3) Bulletins _

(4) Annual Reports, viz —

(1) Scientific reports of the Pusa Agucultural Research Institute
(neluding the Report of the Impenal Cotton Speciahist)
(1) Reporp on the Progress of Agriculture in India.
{123) Report of the Imperial Bacteriological Laboratory, Muktesar.

Besides these there are Proceedings of the Board of Agricultnne
(hiennial), those of sectional meetings of the Board, and monographs
and books, -

1T Those wssued by provineial Departments —

(1) Annual Reports on the admumstration of the prowvincial
Veteninary and Agricultural Depariments

(2) Annua! Reports on the working of the Agnoultural Stations.

(3} Occamonal Jeaflets and bulletms on spectal subydcts in Enghsh
or vernscular for the use of cultivators and others

(4) Magazines on popular lines 1n Englsh and vernacular, either
conducted by the department or under its patronage
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These are monthly or quarterly, and are designed to keep
the cultivators of the province in touch with the work of
the department.

At the Forest Research Institute, Dehra Dun, we found a forest
economist, & chemist, a botanist, & silvicultunist, and a zoologst, each
working on his own special lines under a senior Forest officer as Director
of the Institute It 1s the business of the Forest Econommst to detect,
if possible, ways for bringing the forest products mnto greater use for
the various techmical industries To make s office of any practical
value, therefore, he must acquaint himself with the details of mdustries
hke paper-making, match manufacture; the eatiaction of drugs, essential
oils and perfumes, besides having a knowledge of the varons uses to
which special kinds of tunber can be devoted , His activities cover
a field nearly as wide as that formerly atbempted by the Reporter
on Econemie Products to the Government of india ; and, even if the
range of subjects wluch he 18 supposed to know were possible to any
bhuman being, he would quickly realise that, by devotion to s
ppecial work, he-nust sacnifice lus prospects of promotion to the lngher
posts 1 the Forest Department. There 18 ulso a smgle chemical
adviser, whose research work has indicated the eccurrence of valuable
chemical materials obtamnable from the fopests, hardly one of which he

!can follow,to the stage of establishung sn industrial proposition that
jywould ugfbily commercial enterpuse His results, obviously, ought
to come under review by a ochemucal service, which would mclude
chemusts who could make an independent estimate of thewr import-
ance, and ‘practical chemical engineers who could give authorits-
tive informufion as to their commercial value, and thus facihitate the
explotation '»f the raw products, either departmentally ot throngh
chemical mamo{azcturmg cormpantes

119 Before \balanoing the relative ments of these twe systems of
groupmg scentific officers, it 18 necessary to

Effect of systems of classl- {ul0 1to conmderation the way m which
Aation '",'",l,',o;,'l Boverm 1ocal Governments mey be affected by the
adoption of either  Thexe 1s no doubt that the

second system of grouping ofhicers, according to the practical applieation
of their special subjects, Jends itself more easly to the umediate require-
ments of Local Governments The Geological Suxvey 18 stuctly imperal
m character and 1ts officors a1e beyond the control of any Local Govern-
ments, but the range of its exwting functions could not be undertaken
by any Local Governwent, except by the mstitution 1 1ts province of
another department of practically the same size , for the departnient 18
no more than large enough to include the necessary vatiety of specialiots,
togother with an allowance for casualties, unsatisfactory recraits, and
leave, On the scoie of expense alone provmeial, dupheation m this
way would be mnpracticable, Loeal Governments naturally deswe to”
have control of the scientific officers worthing 1n then provinees, they
beliove that their mterests are not always sympnﬂ\oﬁwu]ly constderad



by the heads of imperial departments; and the problems awaring
solution are so numerous that no imperial scientific department, as now
under-staffed, can satisfy the demands of Local Governments

120 Whilst admitting the danger of inperial saientific officers neg-

i lecting the immediate demands of Local Govern-

A'E‘““""“ in ";’t"""""“: ments, we consider that the balance of advan-

ﬂm’,ﬁn:',' the bond tage 18 distinctly m favour of grouping these

officers by their principal subjects mn mpenal

services, while providing srrangements for recogmsing the provincial

claim bo paramount authonty 1 applying the results of screntific research.
Our reanons are shortly these —

(@) The functions of seientific officers are advisory, rather than
executive  Consequently, quality of worlk is more important
than promptness of aciion, and technical efficiency should be

reonsidered before purely local knowledge One has to rem-
eniber that, unless a scientific officer specialises, s advice
may be harmful.

() 1t 18 not difficult to organise an imperal service so that some of
its officers are placed temporanly under the orders of Local
Governments or other departments for special mnvestigations
of local value or as consultants

(¢} Some Local Governments are too small to mantain anything
ke the required vanety of scientific officers, or even of the
equipment required for research work, they must always
rely on an impenal staff

(d) Local Governments cennot offer the prospects necessary o
attract the best type of scientific man ; they have no check
on the quantity and quahty of his work, such as is possible
m & large service with s distingmshed chief, they cannot
create a reference library nor the atmosphere of science,
without which most scientific men fa1] to work and foursh.

{¢) The chief grievance of Local Governments 1s due to the faet
that hitherto the Government of India bas never had a staff
sufficient to meet the urgent problems of the provinces
The cure for this 18 obvious and smnple , the scientific serv ces
litherto have been, through failure to appreciate therr full
value, starved financially. .

(/) When a provincial scientific officer 13 found to be unswmitable
m any post, 1t should be posmble to efiect a change by his
return to the mmperial reservoir, where his idiosyncrasies
can be sccommodated. Under the present arrangements,
an unsatisiactory specialist employed by a Local Government

_ cannot generally be dispensed with, as the Local Govern-
ment has no one of the same caste, who can fitly judge of an
expert’s qualifications. >

The constrtution of a certain number of scientific services based on
the assumption that the science 1tself 13 & chief link between all members,
o1



does not prevent the formation of departments, exther imperil or pro-
vinewl, where the application of varous sciences 1s the chief bond of
union. To take s smgle scientrfic service as an example, many of the
probléms of tannihg are mainly chemical but the techmical difficulties
m connection with the industry are so vamed, the field for research 1s
&0 promising, and the duty of trammg young men to quabfy techmeally
is S0 pressing, that we do not hemitate to recommend a special depart-
ment to develope an mdustry m which India is conspicuously well
supphed with raw materials of all kinds There is no reason why a
department of leather technology, composed of dufferent specialists, should
not borrow one, two or more chemists from the Chemical Service, keepmg
them for long or &  Iperiods accordmng to the nature of their work
Smilarly, thets ™ XSuz'vey, the Forest Department, the Agricultural
Department and sow. .f the provincial Departments of Industries mght
ohtain the necessary chemical experts by the seconding of appropnately
speciabised chemists from the general Chemical Servace . i
121. The science subjects that have a direct bearng on mdustnes
- . and seem especially to merit official orgamsa-
Propoted organlsaion for  tion along Lines sumilar to those of the Geolo-
al
Service. gical Survey ave chenstry, botany, and zeology
Taking chemistry first, 1t would be possible,
for admimisteative purposes, to divide the chemmts mto three fairly
compact groups which might be called, (o) agmnouitural, (b) orgame,
and (o) mmeral chemista In many ways the agncultural and the orgame
chemists would overlap, as many of the problems of agricultural chemistry
are orgame in their character It 18 desiwable, however, n & place like
India, where agriculture is so extremely mmportant, to give this branch
of chemistry special consideration. The orgame chemists would be
oceupied largely with problems connected with forest products, drugs,
perfumes, essential cus and dyes, leather and sugar. Many of these
officers would be eligible to officiate 1 the agnoultural group The
mmneral chemists would melude metallurgists, the metallurgical mspectors,
and the chemiSts of the Mints and of the Geological Survey At some
[aboratory recognised as the headquarters of the service, there should
also be at leastyone chemust 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 fo us that
Dehra Dun possesses many advantages as a site for the headquarters
of this as well as of some other scientific services. The whole of the
chemists would be under the control, for scientific purposes, of a semor
officar who might appropriately be called Chief Chemist to the Govern-
ment of India ~ Under him direotly would be the staff of the headquarters
laboratory, mcluding the physcal chemusts, and the speciahsts not
asugned to provincial branches The other three groups would be
under the supervision of three Deputy Chief Chemusts ~ Junior members
of any of the three groups would be lent to Local Governments and the
principal Government departmenta for terms normally lmuted to five
yeors. They would carry on the routme duties required. i some casep



ncluding teachung, and would undertake certam forms of wesearch with
the approval of the head of them service. All results of scientafic
and practical value would be published mn & gerial recogmsed as the sutho-
ritative publication of the Indien Chemical Service. Such a seral would
qmckly establish 1ts position 1 the scientafic world and would become
a convement rhédum for the publication also of papers by prvate
chemists, resultng thus mn the formation of sn Indian ‘school At
convement mtervals, most or all of the chemists might assemble for a
week’s conference, which should be open also to manufacturing gnd
privale chemista,

192 For the recrurtment of these scientific services, we recommend
that to the utmost extent possible the jumior
R“"“t““::"‘i:"‘ terms o 5 pomtments should be made from science
' graduates of the Indian Univermties, and tnat
the genior and experienced men who wil be requured to imiate and
direct research work should be obtamed on special terms from England,
when such are not availsble here We recogmse that there will, at the
outset, be some difficulty consequent upon the conditions that wil pre-
vail 1n England after the war, and because of the relatively small field
of selection which at present exists m India  As development of science
teachmg at the Umversities proceeds, and opportumties for techmieal
training m India mcrease, we believe thet the necessity for importing
specishsts will grestly dumimsh, and that ultimately the services will
be mamly filled with officers tramed m this country Recruits for the
gerentifie services, especially the Chemical Service, should be obtained
at as early an age as possible, preferably not exceeding 25 years We
should thus secure the University graduate, who had done one or perhaps
two years’ post-graduate work, whether scientific or practical, but would
not yet be confirmed m speciahisation The object of this proposal is
to increase the sources of choice, end to make it less dufficult for Govern-
ment to dispense with the services of a recrwt, if at the end of s proba-
tion he 15 found io be unsuitable We assume that the requmaite degiee
of apecislisation will be secured by adopting a system, whereby study
leave will be granted at some suitable time after three years service,
when a scientifie officer should have developed a distmct bent, (See
also parsgraph 834, Chapter XXII) The creation of impenal services
will enable us to pool our requirements in each science and thus reap the
advantages of recruitment 1 & wide field It will thus be possible,
especially i the case of the larger services, to substitute a system of
recrmtment on & rough actuarmal bass; to cover wastage and expansion,
for the present ad hoe methods, under which vacancies have to be filled,
88 they occur, and with reference to special appomtments, rrespective
of the quahty of candidates available at the time
It & not practicable to give a precise” estimate of the number of
officers required and obtainsble in the near future It will be some
years before 1t will be possible to obtam the full necessary staff 1n India
Tn addition there will be smular post-war demands made at home and n
the domimons for scientific, especially chemieal, experts, which will
2]
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render it dufficult to obtain suitable recrusts from England. If1s probable,
consequently, that salamies igher than the pre-war rates will be demanded
by suitably quabfied experts, and for this reason, among others, we urge
the speedy orgamsation of our scientific services on lines that will permit
of training and turming to account young Indians who are now taking
up science with no very definite object in view.

The chemists graded as st class officers and now employed as such
by Government.amount to yust 50, with an aggregate salary bill of Just
ulller six lakhs per annum, chargeable partly to Local Governments
and partly to the Government of India. There would be no difficulty
in allotting profitable duties to about 120—130 such officers, with an
aggregate annnal salary of about 15 Iakks, '

123, 1% would be of hittle practical value to propose a full cadre under
war conditions, but the chemical problems
"‘“;,‘"hﬁm’?;“:ﬂ.{;nﬁf“ awalting solution are so urgent that we recom-
mend the early institution of measures for
organising the research work of the various cfficial and private chemists
who are not already fully occupied with important routine duties It
will probably be necessary, at the right time, to appomt & special com-
nmittee, which should include & distnguished chemmst from abroad, to
formulate proposals for'the permanent orgamsation 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 chemistry
18 80 obviously and fundamentally essential to many mdustries.

124. Tmperial departments for botany and zoology are already
Organisation of the ofher gsbabhshed, but, as already stated, they cogho}
nly & small fraction of the existmg official

. wlentite dspartutont. actiyvines, although these, in the aggregate, are
manifestly below the requirements of the country  Although agriculture
and forestry show most strikingly the need for chermcal, bacteriological,
botanical and zoological (especially entomological} research and rontine
operations, these sciences appeared to us to have sufficient direct and
fudirect bearing on other industries to jushify our invitmg evidence
from appropiiate speciabists. Among these, there was a general consensus
of opinion w favour of the formation of imperial services, such as that
proposed by us for chemisiry and that which 18 already in existence

for geology.

In the case of botany, the general opimon of qualified witnesses was
also in favour of & single compact service, while, m the case of zoclogy,
1t may be advissble to recognise m a tropical country hke Incia the
large demands for, and high degree of specialisation required m, entomo-
logy. Our object of secming the advantages of screntific speciahsation
without mtroducmg the admumstrative difficulties of subdivision seamns
tn he met by recognising entomology as a distnct administrative nums,
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Mr T Bambrgge Fletcher, Imperial Entomologist at Pusa, has
elaborated & scheme which we have published in full (Appendiz K),
for we consider 1t typical of the claims which may be put forward for
wereased recognihon by other groups of scientsts In many respects
this scheme falls into hine with what we regard as the most suitable form
of orgamsation, 1 view of the fact that it 18 not practicable to provide
sufficient special entomologists for each of the various groups of msects,
as well as for the application of the subject m a country as large as India.
We consider that he has estabhished a fair clam for a more thorugh
recogmtion of entomology and has given good reasons for the mamtenance
of & mimmun: staft of 20 supertor officers

We hesitate to offer suggestions v greater detsil regarding the
orgamsation of the imperial scientific services for bacteriology, botany
and zoology, as we consider that the best plan will be the appomntment
of spectal small committees for the purpose of formulating proposals

.These commuttees might appropriately include, in each case, & dis-
tingmished speciahst from abroad. In our opmion, research work and
scienco teaching musy be intimately associated, and there should be a
close connection between the organised services that we are proposing
and the educational mstitutions of University rank in which science
18 taught, We have already stated that ultimately the services should
be mamly recrwited from the Indian Universities, and we hope that the
Universities will 1 many mstances find i advantageous to obtain their
professors by borrowing men from the scientific services, exther for short
periods or pennanently We have little doubt but that the careers
which will be open to officers m these services will provide them with
excellent opportunities of obtamming a wide range of practical experience
both in research work and in mdustrial methods, and that, for this reason,
they will attract mauy of the best Umiversity giaduates. Whalst the
gervices would ofier a permanent career to perhaps the majority of men
admtted to them, we contemplate that many would regard service
them as prelmunary to imdependent work outside, either m public
mstitutions or on private account At the present time, there are fow
openngs for sctentific men except those offered by Government, but
as timse goes on and the mdusbtries of the country expand, there will be
a steadily increasing demand for seientific experts on the part of large
manufacturers The proposed scientifi¢ services would enable this
demand to bo met, and we can suggest no equally effective means of
providing for thug’{uture need so long as GOvernment continues to be
the chuef emiployer

125 Scientists i the Education Department are at present recrmted
as members of the Imperial Educgtional Service
Rm":ftho:n?::w:h i th‘ough the Becretary of State for special
Department. professorships.” This system, slthough it
has advantages over the former practice, which
had less regurd to the needs of modern specialisation, mvolves cercain
obvious drawhacks The professms are comparatively young when
reoruited, and naturally develope, under novel conditious of life and
86
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work, new professional interests which may or may not coincide with
the mterests of thewr environments We suggest that certamn of the
obvious drawbacks of the present system would be elumnated by.
seconding from the scientific and techmcal services smtable officers to
ach as professors for, say, five years m the various lgh-grade oolleges
under “Government or Umversty oontrol, The advantages which
such a systemoffers are mamnly these —

(1) There would be no necessity to recrwit young and mexperienced

4 officers through the Secretary of State or appomtment boards

m London, and 1t would greatly mecrease the prospects of
obtaimng smbable Indians for such posts

(2) The professois would have m view a clear 1dea of the connection
between the scientific and industral needs of the country

(3) They would remain in touch with their own respective services
in selecting subjects for research,

(4) They would be better able more directly to tram students who
show the gualmies that are suitable, as recrmts for the
imperial services

(5) This system would have the advantage of giving & change of
ocoupation to those who may tend to become stale and narrow
through uninterrupted continuance in teaching under the
same surroundings ; while, by transference from the ordmary
official service to colleges, techmeal officers obtain an oppor-
turity of renewing m & well-proportioned way their general
knowledge of thewr special professional subjects, and the
practice of teachung will bring them nte contact with new
and important mterests, namely, the traimng of young men
{or professional careers. As members of services that come
mto oontact with industrial hie, they will have far better
opportunities than isolated professors of securing swtable
employment for their students

We are of opinon that a system such as that inccated above, if
worked judiciously, will result 1 mutual advantage to the Fducation
Department, to the Universities, and to the shecial scientific services ;
1t affords an opportumsty for recogmising the necessity of speciahsation
without the narrowing and deadening results whch follow over-special-
1sation; 1t permts of accommodating peculiarities of temperament,

~ which may not be foreseen at, or may develope after, the time of
recrwtment ; and 1t offers the small but important advantage of
helpmg the colleges to form collections of illustrative sanfples from
duplicates that can be spared by the impertal soientific services

~126. We consider that the head of a scientifie service should rehn-

- qush all admmustrative authonty over any of

Pasition of aclentific oficers by scuontafio and techmical offivers who may be
1o g';!.‘,':m:r,m_ transferred for service under a Loeal Govern-
ient or under some department of the Govern-

ment of India. \
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We do wol think it pacticable to formulate rules applicable to all
such services regarding questions like programmes of research work,
inspection of results and forms of publications, but we suggest the fol-
lowmg general principles as necessary to emsure the maintensnce of
professional standards, with due recogmtion of local admimstrative
authomty :— ]

(1) Whenever 1t is possible to lay down for any scientific officer &
programme of research work, the local huthonty should not
sanction 15 without consulting the head of the appropriate
scientafic gervice. This will prevent unnecessary overlapping
or waste of time in taking up problems that are known to
the central authonity, from wider experience, to be nfruc-
tuous.

(2) The head of a scientific service should have the power to inspect
the scientific work of any of his officers who have been trans-
farred to the control of a. local authority, but his report
should be made to the latter, who alone would retamn the
power of interference

(3) Reports on research mvestigations, of 2 kind ordinarily suitable
for publication, should be reviewed by the head of the scientafie
service concerned and should not be published without s
consent  Ordinanly, such reports should be given therr first
formal publication m the recognised journal of the soientific
service, Ths rule will not prevent the wssue by the-local
authority of admimstration or operation reports, or the
local reprint for popular use, exther in full or m abstract,
of papers already formally published in the authorised journal
of the scientific service, but it must be remembered that
locel and populsr journals will not ordinanly be recogmised
by workers m ofher countmes and, therefore, will not serve to
secure precedence or to Justify quotation mn geientific litera-
ture. It 18 moportant, therefore, to maintain the position
of the authorised central journal, and to ensure its being made
as nearly as possible a* complete and authortative record
of soientific results , such a central journal will soon establish
itself as the official gazette for we own branch of science in
India, and its recogmtion will remove any temptation or
excuse for publishing m foreign journals.

Research Work in India,

127 The preparation of an extensive programme of research and the
N . employment of a number of officers on the solu-
officers and indusiriatists, DAOR of probl mvolving large posslbllii';les to

private trade necessitate the consideration of
the relations between these officers and the industrial mverests which
they are mntended to serve  The following points will certamly arise ==
(1) The nature of the assistance to private enterprise and the extent

to which it should be given.
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{2) The publication of the results of work, whether foreing part of
the regular programme of a Government department or under-
taken on behs;lf of private individuals

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

{4) The pagment of fees for work done on private account in Govern-
ment research laboratories.

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

We have consmdered these suggestions carefully and disoussed them
with various authorities during the cowse of our tours, and agree thai
the following general rules scem best to swt conditions as they exst
now in India. N

(1) Speciabsed research mstitutions and laboratories, such as those
belonging to the Forest and Agricultural Departments, #ill generally not
be 1n a position to take up work on private account. In the case of the
former, almost all the work 15 already done for Government, whick 1s by
far the largest {orest proprietor m the country , mn the case of the latter,
the mdividual agricultunst works on a small scale and on a non-competa-
tave bamas. Onb the other hand, the Indian Institute of Science and the
various resesrch institutes that have been suggested will normally be
employed on a great varety of problens 1eceived fiom many sources,
and there 18 no reason why applications for asswstance from private
persons should not be entertamned. Besides furmwslung solutions to
problems requiting specific researches, these mstitutions will also prove
extaemely useful to the public as repositories of techmcal and mdustrial
nformation, and suitable regulations should be framed to encourage bond
fide applications for asmstance and nformation.

(2) Of the adwissbility of the pubheation of the results of resoarch m
puze science, there can be no doubst ; and generally there 1s no disadvan-
age resulting from the systematioc publication of the results obtained m
what may be termed * non-competiiive * development work., The matter
is altogether dufferent with mdustrial researches which may yield results
of great pecuniary value to the possessor, so long as they are i the nature
of & monopoly, but may often lead to competition wjurious to him
diresctly they become public property. We consider that the results of
all research woik carmed on in Government institutions should be
1egarded as the property of Government. The decision as to the expe-
diency of publication or otherwise shouid rest with the controllng
\uthorities ; and 1t will be desirable in the intesests of all concerned to
reach a cleal understandmg, at as early aatage s possible, on thig
subjech 1n each case. We desne to lay stiess upon the fact that instances
may often occur in which 1t may be found undesirable to publish
broad cast the result of mndustinal research, without m any way precluding
1t8 confidential communication to persons who may be mtcrested in i,
o1 who may be i a position to make use of 1t advantageously.
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The data for research must, in the absence of any defimte agreement
on the subject, be considered to be the property of the applicant, and the
question of their publication should be governed by recogmsed profes-
sional etiquette.

We dre conscious that the above prescriptions will deter some persons
from conng forward with requests for assistance ; -but these wmill be as a
rule the lazge-scale industriahsts, who are 1 a position to engage private
consultants The smaller operator, who will benefit most by this form
of help, 18 usually working on a less competitive bass

(3) 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 1t unnecessaly to engage them on
terms other than those which have been found surtable for such branches
of the public service as the Pubhe Works Department , that 18 to say,
private work for extra remuneration should not be undertaken without

permission, which should only be granted sparingly and for exceptional
reasons \

(4) The principles upon which fces should be levied for work under-
taken for private parties are easily stated Normally, the cost of such
work must be paid for on some swtable basis to be agreed upon before-
hand. This fee may take the form of a lump sum or of a monthly con-
tribution to cover a share of the salanes to the members of the staff
during the tune they are employed on the work, or, 1n some mstances,
may be a combmation of both methods When a private concern
desires to engage a Government research officer as a regular consultant,
the question of fees and pubhieity should be settled on the same basis
as for mdividual consultations When the research is undertaken at the
request of private individuals and 1s ltkely to be of pubhc utihity, such
work should be done free of charge. Intermediate cases may occur ; but
they are not hkely to be numerous or diffielilt to decrde A useful con-
cession which might be readily granted to pioneers of new industries or
of existing mdustries undertaken under new conditions, would be the
purvilege of obtainng not only free technical advice, but also the right
to have research work taken up on their behalf mn Government labora-
tories, without charge

'(5) The levying of the full cost of work undertaken on private account
18 likely to prove the best form of encouragement to the establishment of
private, and usually highly specialised, research laboratories. It s the
almost complete absence of consultng experts in this country which
renders 1t dufhioult for Indian enterprises on anything but 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 desur-
ability of encouraging private consultants should always be-kept in view,
and the pohicy of the department should be directed towards this end.
The growth of a class of private specahsts m various forms of technology
should, therefore, be stimulated, and Government departments should
make use of their services, whenever there 15 advantage 1n dommgso  We
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would deprecate the importation of specialists on short-ternt agreements,
whenever 1t is possible to engage the services of men already practismg
m the country , and we recommend as & general policy that Government
should, as far as possible, offer encowragement to private consulting
engmeers and speciahsts, whenever this can be done without detriment
to the public intérests imnvolved. :

128. The scientific services which we-have proposed above will con-

tribute to the orgamsation of research work
mm“r:mh throughout India and the correlation of results
obtamed within their respective sciences. The
provision for scientific research olearly postulates that of laboratories
and the question therefore anses how those laboratories should be grouped
and located. Two main suggestions were put before us m evidence, one
that on grounds of economy and to create the scientific atmosphere
necessary for research on as wide a scale as posmble, all branches of
sclentific research should be grouped in . single stitute, the other,
that research institutes should be speciabsed, so as to bring them as
closely as possibly mnto contact with local ndustral problems A small
number of witnesses suggested that research work geneially should be
relegated to a central mstitute * the Indian Institute of Science at Banga-
lore 13 the outcoma of the 1dea that all sciences are sufficiently related to
be brought nto one mstitute.

123 But the lustory of this Instibube shows that, where the income

18 hmited, research activities must be contined

“':;‘:::{9:."&' ;";‘:';.ﬁ“ to a single branch of seience, 1if results of prac-

tical value are to be obtamed. Orgumally pro-

jected by the late Mr J N Tata with the object of encouraging post~

graduate resoarch m pure physical science, 1t has, m the cousse of a

comparatively shott career, developed a distinct tendency towards the

study of problems which are ltkely to lead to results of mmediate econo-

mi¢ value, rather than towaids the pursuit of investigations of purely
screntific interest. N

The admimstration of the Instibute is somewhat complex owing to
the fact that 1t represents so many wnterests. Its income is derived
from the onginal endowment, which yields annually Rs. 1,25,000, supple-
mented by an annual grant of Rs 50,000 from the Mysore State ; while
the Government of India contribute a grant-im-aid amounting to one-half
of that reahsed from the other two sources. The aflairs of the Institute
are managed by a Council, paitly nomnated by the contributors to the
moome ana partly elooted by & nommated Court of Visitors scattered over
Indis. The supreme controling authority 1s the Governor General i
Council, who exercises hus funotions through the Education Department ,
but certam powars are also vested 1n the person of His Excellency the
Vioeroy, who 18 the patron of the Instibute.

There are two main departments, one dealing with eleotric technology
and the other with chemistry. The latber 18 subdivided wmto three
wosttony, each under a sopatate professor. The department of elvotiip
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»mmolugy has failed to attiact research students and is, for the present,
merely a school for the training of electrical engineers , but the chemical
department 18 given up to research work which, though not enturely, 1s,
a8 we have already stated, chiefly of a practical character ~The students,
though few in number, come from various parts m India, and there are
at present no sigos of undue localisation 1n this respect ; but this could
not be said of the economie work gomg on 1n 1ts laboratories, most of
which at the time of our mspection had been taken up at the mstance
of the Industrial Departments of Madras, Mysore and Hyderabad, The
Council of the Institute, through their Director, represented to us that,
1n therr opmion, there was ample scope for developments, and that these
would be undertaken as soon as the mncome of the Institute perroitted
It was further suggested that, with adequate support, the Institute might
be made the centre of chenncal research for all India  We agree that 1t
might be strengthened considerably with advantage but we are defi-
mtely of opimon that its value to the mdustries of India 1s reduced by

» 1t distance from the places m which they are carried on It is, we
concelve, mipossible to contemplate chemical research for the whole of
India in & single mstitute, especially one so far rgmoved from the in-
dustries which would be likely to require it

130. Indis contans, a8 we have pointed out mn Chapter I, a number
of mdustrial towns and areas of varymng size
Gase for '?,:::;{:2.‘ resarth  ;1d importance, which have m sonfe cases
. developed 1n certamn wndustrial directions. We
think that, 1 such cases, some of those centres afford the most promising
bases for the establishment of spaahsed mstitutes of research, where
the staff can mamtemn close touch with industrialists and industmnal
work, and where thewr investigations will be vitalised by the constant
presentation of fresh problems of practical interest While we consider
1t madvisable at thus stage to attempt any more precise mdication of
the places that should be selected for the sites of research mnstitutes, we
cannot refrain from drawing attention, not #nly to the great oppor-
tanities for research 1 a wide range of alhed metallurgical and chemical
problems presented by the group of works which are springing up near
Sakehi, but to the special need which they will experience for assistance,
of this kind Industries like the manufacture of won and steel, which
compete over thewr whole range of production with exactly simlar
articles produced outside India, and depend for the success of compli-
cated processes on the apphication to local conditrons end matenals of
prueiples ascertamed snd followed under widely dufferent ewrcumstences
elsewhere are far more dependent on local research than the cotton andl
jute wdustries These two industries may be described as operative
rather than constructive, and the evolution of themr techmque tends
rather to develope at present i the countries which manufacture the
machmery with which they ere carried on  Future progress will clearly
ba directed towards the introduction of the more refined processes which
are already 1 operation m the Unibed Kingdom, and the extent to
which research is needed inx India for the umprovement of the textile
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, operations themselves is small There are, at the same time, certa
auxiharywchemicals requred for textile work, and some investigation of’
the local manufacture and use of these 1s needed. We aré m favour of
specialised mstitutes of rdsearch, but 1t 15 clear that the location of
these mstitutes and the selection of therr groups of subjects are questions
not free from difficulty, which require to be settled by expert opmion.
We consider that the committees which we have proposed for, working
out the orgamisation of the scientafic services, should mclude these matters

1n’ther enquiries
Research Abroad.

131. Most of the witnesses whose experience entitles them to an

opinion recogmised the advantages of relymng on

Dangers of rolving o0 instatutions gm the country for the ne{:messary

: research work on raw materials. In the absence

of a sufficient number of the nght kind of specishsts and for want of

equpment, materials have been, m the past, sent for examination at

the Imperial Instibute and elsewhere abroad. It is obvious that this

practice 1s far from satisfactory and rarely affords the information regard-

ing our raw materials, which 18 necessary for thewr commercial explota-

tion  Much of the work which has been done 1 this way has been useless,

and some of 1t contams elements of serious danger on account of the fact

that the samples examined have not been representatave of the average
materal obtainable in commercial quantities.

132, The study of raw materials required for mdustries can be under-
taken effectively only by swtable speciahisis working on the spot, where
abundant representative material can be obtamed and where only the
accessory conditions that are essential for commercial success can also
be studied. Thus 15 especially the case with vegetable products, which
change 1 nature and, therefore, m commercial value ab dafferent stages
of their growth, and sometimes even durmg transport over long distances
Prelminary tests by speciglists in Europe may often lead to the detec-
tion of materials of previously unsuspected value ; but in such instances
16 is evident, from the nature of the case, that the collector could mot
have been 1n & position to know whether his samples were tepresentative.
Uhless, therefore, such prelimmary results are taken upon the spob by
properly qualified workers and are confirmed, condemned or developed,
their publication must generally become a public danger.

In order, therefore, to make profitable use of any outside imstitution
for research, it is necessary :— .

(1) that the samples to be examined should be selected by & quahfied
authonty mn India,

(2) that the results of assumed industrial value ebtained should be
submitbed to an appropriate department in India for revision
before publication, and

{8) that only speeific problems, for which smtable specialists are
not obtamable locally, should be referred to mnstibutions or
authorities abroad.
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The practice of referring samples to the Imperial Institute for technical
examination commenced with the Reporter on Economic Products, who
(1) organsed the collection of commercial ssmples, (2) mamtamed for
reference purposes in the Calcutta Museum a collection of duphicates, and
(3) publshed for general mformation the reports received from home.
In the absence of anything better, this system served a very useful
purpose, m spite of the many mistakes made Most of the duties which
were attempted by the Reporter on Economic Products are now under-
taken by scientific officers, especially under the Agricultural, Forest and
Geological Survey Departments, and the-exist of these speciahsts m
India, with therr well-equipped laboratores, renders unnecessary the
maintenance w1 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, asgthe scientific staff of the Impenal
Institute 1s necessarly without Indian experience and 1s hmited to work
on samples doubtfully representative in character, 1t 18 obvious that there
s no longer any justification for the expenditure of Indian revenuss on
the Suentific and Technical Department of the Imperial Institute,

133 At the same time, there occur, as already indicated, certain

questions that necessitate refcrence to speciahsts

39:'::::"% i:"'ﬂi';r:;“' ;bmad, and problems which recur so rarely that

abroad. ncis alone cannot economueally memtamn i

continuous work the equipment reqmred for

their solution To deal with these relatively rare and special cages,

scientific officers i the Indian services should he empowered to coms

municate, through a recogmsed channel, with the Scientific and Techniogh

Hesearch Department recently estabhished in England The problems will
thus be referred to recognised and authontative specialists
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CHAPTER X.
Industrial and Technical Education.

134. The history of the evolution in the West of new industrial
Roasons why Indm did not methods v;rlluch culmmated m the rapid and
% stnking changes of the latter half of the
; share {:L.l“.‘,",‘,',’.':.'_'“'“ eighteenth century shows that a large part was
: played theremn by the educated as well as by
ho-eapitalist classes The eycours nt_of scientific research and its
practical appheaticn Dy the Royal Society, and at & Iater stags b €
Society of Arts, was olosely paralleled by the fresh industmal ventures
constantly being set on foot by merchants and other persons with capital
&b command. When the results began to reach India in the shape of
machme-made unports, the movement had passed beyond the stage
where ymitation mght have been easy and where the gradual evolution
which had taken place n England could be readily mmtated m India
To create an mdustnal organsation m this country comparable to that
of western nations, to bwld up an mdustnial commumty capable of
working such an orgamisation, gertam positive measures were required,
ymoluding- the provision of industrial and technical education which we
_propose to disouss 1 thus chapter.

135 The system of education miroduced by Goverument was, at the
outset, mawly intended to provide for the admumstrative needs of the
country and encouraged lLiterary and philosophic studies to the neglect
of those of a more practical character In the result 1t created a dis-
proportionate number of persons possessing & purely hiterary education,
\at # time wheh there was hardly any form of practical education m exist-
ence. Naturally the market value of the services of persons so educated
began eventually to duminwh. Throughout the nineteenth century, the
policy of Government was controlled by the doctrine of lavsses-fasre m

f commerocs] and mdustrial matters, and its efforts to develope the material
resources of the country were largely imited to the provision of improved
methods of transport and the construction of rrgation works Except
m Bombay, the introduction of modern methods of manufacture was
almost entirely confined to the European commumty The oppor-
tunities for gamming experence were not easy for Indians to come by,
and there was ho attempt at technical traming for industries untdl nearly
the 8nd of the century, and then only on an inadequate scale, The
non-existence of a surtable education to qualify Tndians for posts requur-

" ng industrial or techuoal knowledge wig met by the importation of men
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frore Europe, who supervised and tramed ilhiterate Indian labour mn the
mills and fuctories that were started From this class of labour 1t was
impossible to obtemn the hgher type of artisan capable of supervisory
work The more advanced Indian thmkers began at last to appreciate
vhe dangers and difficulties of the position The system of techmeal
education whidlt had grown up on the continent of Europe had already
attracted the attention of manufacturers in Great Bntain, apd it was
natural that a demand should be made m India for Government to
provide similar facalities. Even when the necessity for action began to
be perceived clearly by Government, the magnitude of the problem was
bardly appreciated , 1t was by no wmeans sufficiently recogmsed that
technical education 18 by itself incapable of creatmg mdustnes.

136 It would serve no useful purpose to record i detasl the history
of the various eflorts made by the Government
Recont attempts to improve  of Tndia and by provincial Governments $o
wh"""“'.n';:“"m in provide ndustrial and techmeal education swted
iy to the needs of the country. Thereport of the
Indian Farmne Commussion published 1n 1880, (paragraph 103), ponted
out in sinking tems the necessity of a diversity of employment to a
conntry hitherto so largely agricultural In 1882, the Government of
India appointed & Commussion to review the existing state of education
and to frame a pohey for its gmdance in the future. The necessity for
technical education was reahsed , but the Commssioners were mstructed
that to extend their enquiry m that directrion would add unduly to the
task before thems The pubhcation, m 1884, of the report of the Royal
Commussion, appointed 1o England m 1881, focussed the attention of
Gover t on the ty for stimulating attempts specifically in-
tended to develope the matenal resources of India and to render assist- |
ance to 1ts artisans in the unequal struggle against the products of the
factories and mills of the West, which had become greatly intensified
by the cheapening of transport, caused by the :mprovement of manne
engineering, the opening of the Suez Canal and the extension of railways .
m India  In their resolution of the 18th June 1888, on the subject of
technieal education, the Government of India, pointed out that the
education lntherto provided had been too exclusively literary 1n 1ts bent ,
that mdustnal tristning was required in view of the necessity of securing
a greater variety of occupations ; and that techmeal education eould
provided with edvantage at once for mdustries which had already
reached a comparatively advanced stage of development, such as the
textile and engimeermg mdustries, thaugh the danger of establishing a
system of {raimming for those insufficiently advanced was noted. The
necessity of giving a more practical bias to general education was em-
phasised, and Local Governments were meited to take action 1n these
directions. The wnmediate results were small, but the necesmty for
science teaching in the colleges affiliated to the Unmiversities was recog-
miged, and the provision for the technical training of engineers was greatly
mproved Chiefly through private efiort i Bombay, by the amalga-
mation of varions funds, the Victoris Jubilee Techmeal Institute was
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‘starled in 1887 to provide courses of instruction suited to the Tequire-
tuents of the growing Bombay mill industry  Elsewhere and especially
in Madras, the provmcial efforts were rendered ~mparatively sterle,
owng to the gereral acceptance of the fallaci  ..lea that 1t was only
nenessar, *o provide facilitres for the acquisition of techmical knowledge
to ensure the subsequent development of 1ndustries

187 At the beginning of the present century, it was realised that
measyres taken in the Education Department during the previous 15
yeurs had been totally insdequate to meet the needs of India and the
growing recognition here of the necessity for a greater diversity of ocou-
pations, $o absorb the energies of the ever increasing numbers of the
educated classes, LordCurzon accordingly summoned at Simls m 1901
an Educational Conference which reviewed the situation and recom-
mended drastic reforms in the methods of higher education, with a view
to render them more effective and practical Measures. were jaken
the first place to improve the teachmg of the physical sciences .In this
line of education great improvements have been cffocted, and i 18 now

‘ postl_lble, n many of the colleges affihated to the Universitaes, to obtamn
efficient mstruction in pure science and to be tramed m scientific methods
of enquiry and research

Technical Scholarships Abroad.

138. The Simla Educational Conference also dealt with technical and
. 1 State techal industrial education ; bu;. its recommendations
+ Institution o nl-  were of httle practical value owing to the dor-
m,:::;".’:hn'::_m nating 1dea tlfat it was outs:de the provimnce of
Government to take any part in the industrial
development of the country, beyond the provision of facihties for acquir-
ing techmeal education and of information regarding commeraal and
« industrial msatters. It was also not recogmsed by the educational
suthonties at the Conference that, to produce & class of men of a
thoroughly practical turn of mimnd, 1t 15 necessary that the young Indian
should be taken in hand at & much earher age, when the bran is mare
susceptible to external suggestions. The influence of environment on
the Indian school boy of the better classes 18 probably more important
than hered tendencies, and the sooner he 13 brought into contact
with eonstructive activities and taught to use both hand and eys, the
more readily will he respond to the measures which may be devised to
teraot the sedentary tendencies of us home life.  Almost immediately
after the Conf , the Gover t of India appointed a Com-
mission to report upon ndustrial education ; but the report of the Com-
missioners was never pubhshed A more important outoome of the

Conference was the establishment by the Gov t of Inda of schol
ships to enable Indians to proceed to Europs and America for special
traimng  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
extonded for a further year. From a statement furmshed to us, it appears
that under this scheme more than 100 students have been sent for
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foreign traimng, 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 pertod of training is about £550

In March 1904, an association was established m Caleuntta for the
advancement of the scientific and industrial educstion of Indians, the
main object of ‘which was to enable properly qualified students o visit
Ameriea, Japan and other foreign countries to study arts and industries.
Under this scheme, over 300 students have been sent abroad with the
assistance of the association, to the funds of whach the Bengal Govern-
ment contnibuted an annual grant of Rs 5,000, reduced, since the out-
break of the wir, to Re 2,500,

139 The results anticipated from the grant of these scholarships
Dofects In syste whether by the Government of India or by the
n system. Bengal Association, have only in part hven
vealised. This 18 due to inherent defects mn the scheme adopted, and
possibly even more largely in the methods by which 1t was adminis-
tered 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 facihtres 1o obtain practical experience of the methods and
processea employed, and opportumties for acquiring an insight into the
business organisation which keeps the industry gong. It seems also to
bave been assumed that students from India of fair intelligence and good
education would be able to take adventage of these facilities and agsi-
mlate all the information placed at their disposal, in & period very much
shorter than that wlich 13 considered necessary for young men m thewr
own country In practice, it was found that, while educational mnstitu-
tions were ireely opened to the schelars, aceess.to workshops was denied
them, except in the case of manufacturing iron works and small industnes
of no great practical importance A few witnesses complained of this
dificulty, and simular representations were made to the Morson Com-
mittee who, in the report on the system of State technical scholarships
which they submutted to the Secretary of State 1 1913, stated that con-
cerns which possess valuable trade secrets or fear o~ assist possible
competitors, prefer, when they adwut learners, to recerve men who are
bkely to remain their employés rathey than foreygners This is an attr-
tude which 18 common to manufacturers all over the world, nob excepte

ing Indwa
The most successful scholarsiup holders have been those who, with
some previous practical experience of their trades, were able to profit
by the courses of technical mstruction ; but the scholarships have been
{requently awaided to young men who had no previous practical know-
ledge of the mdustry which they proposed to tuke up In some cases
they have been allowed to go sbroad to aequire a knowledge of an in-
dustry non existent m this country Tt is, therefore, not surprising that
many promising students have farled to profit by the sysiem, and have
fuound themselves compelled to attempt other means of earning a hvel-
hood. Farther, notwithstanding the faet that these scholarships were
granted fiom the publie funds for specific purposes, no organsation wag
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created to ensure that these purposes were achieved, nor was any orga-
niged attempt made to help the scholarship holders on ther return to

India.

140. In the light of the experience gamned since these scholarships

- ~were first instituted, the Government of India
L‘“’;I:""I””m.m’: tech-  have recently issued revised regulations which
abroad. P should gé far to remedy thé defects we have

pomted out Local Boards of Selection are

,to be established in each province , and in the selection of candidates,
fmen of busmess, Directors of Industries and employers) asseclations are
to beconsulted The object 1 view will be to obtain candidates whose
¢ experience and intelligence * justify the expectation that their selection
will help in developing the industries of Inia Before scholarshps
are awarded, it is to be definftely ascertaiped from the India Office
thab facilities for the acquisition of practical expenence can be provided.
Educational quabfications have been prescribed which sre generallys
suitable ; but these will Tequire some modification to adapt them to
the system of technicel education which we propose. This does not in
all cases predicate courses of study and instructions leading up to

University degrees. -

The advantages of previous training in India are acknowledged
the new Government rules ; but the prowisions for giving effect to this
principle are not 1n all cases sufficient

141. The new rules rvepresent 1n several most 1mportant respects a
great advance on the previens procedure ; but, m our opinion, scholar-
ships should nat be granted m those subjeots for which India will provide
adequate educational facilities We may pomt out, for example, that¥
our proposals in this chapter for the teaching of mechanical engeering
wouid render 1t totally u ry to send students abroad for general
traming m this subject. Instead, therefors, of allowing, as the new rules
do, a scholar to proceed to Hurope after one yesr’s traimng in Indiwa,
we would prefer that he should ge through the more prolonged courses
wihich we suggest at one of the large engineering shops, and that scholar-
ships should only be granted to meir who mtend to take up some special
branch of mechanical gngineermg which has nat yet reached full develop-
ment 1 this country. As an instance, we would allude to the absence
from India of electrical manufacturing firms, whiok renders 1 mmposaible
for Indian students to obtain any real acquaintance with this mdustry
except 1n foreign countries, although the knowledge so acquired would
be of real value 1 ordinary electrical practice m India. Sumilarly, the
opportumties for tranmung m the textile mdustries provided by the
Victoria Jubiles Technical Instibute in Bombay and by the numerous mills
in_the oountry, should be fully utihsed before publi¢ funds are devated
to eending inexpenienced young men abroad. The hberal polioy puraued
by the Indian won works in regard to traming young Indians renders
it also probable that there will be hittle necesmty to send students abroad
t0 aoquire & practioal knowledge of the metallurgy of iron and steel.
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Further, as will be seen in the sabsequent portion of this chapter, we
contemplate the estabhishment of much greater facilities for techmeal
ceducation and technological training than have ltherto existed, and,
when jhess have been created, they should, while providing much of
the teaching at present only to be obtained abroed, produce also a muoch
greater number of really qualified candidates for scholarships for foreign
study. In our opmion, these should only be granted to men who have
already committed themselves to mdustrial work. The new rules to
some extent favour this 1dea, but they do not sufficiently emphasise the
necessity of this hmitation. N

We agree with the principle that scholarships should not be awarded
for industries not existing m the country, and doubt whether their grant
even to persons who can © secure the co-operation of promoters’ of non-
existent mdustries will have very useful results, We see no reason,
however, why vegetable oil pressing should be excluded from the hst of
industries which may be studied abroad, India slready possesses a
number of medium-sized o1l mills and will soon have one or more large

ones, where specialisation will be required on lines that cannot readiy
be learned in India

T Primary Education of Industrial Classes.

142 A factor which has tended in the past to delay the progress of
Nocossety of primary educe Indian mdusétrm.l developmel;b l1.19,5 };alen tl:z

" 1gnorance and conservatism of the uneducat

tion for lnbouning clamses. workmen The evidence tendered by employers
was almost universally i favour of labour, both skilled and unskilled,
that had at least received a primary education This 18 given 1n countries
with which India will have to compete and 13 a s1ne qud non m this country
atso Some witnesges stated that the spread of education among
the artsan classes tended to bring manual labour mto contempt, and
that the sons of artisans, educated beyond the primary stage, showed a
distinet tendency to forsake thewr fathers’ callings in favour of clerical
work, but we think this view must be due to the wrong system of educa-
tion wluch has been made available We found that, while the employers
of labour generally recogmsed the advantages of primary education
among their work-people, as tending to make them not only more m-
telhigent but also more self-respecting, yet 1n comparatively few instances
have they made serious attempts to 1mpart such education There are
not wanting, however, instances of enhightened employers who have
provided primary and even el tary techmeal educati In the oase
of the Buckingham and Carnatic Mills in Madras this has been done on
hberal and efficient mes  The mndustrial bias imparted by the education
given there haa had the result of keeping the pupils in the nulls as ntel-
bgent and efficient workers, msteed of leading them to demre clerical
appowtments, snd the sch may, therefore, legitimately be regarded
a8 & good investment,

But we are not prepared to declare that the education of the r labour
18 & duty of employers as such, and while we very strongly endorse the
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views of employers of labour regarding the fundamental necessity for
providing some forin of primary education for the artisan and labounng
population, we are opposed to any scheme that would eompel mdividual
employers to provide such education This 1s & duty which, we think,
rightly devolves on local authorities and on Government, s point which
we have more fully developed 1n Chapter X VI, and we need only support
the proposal that, when private employers undertake this task, they
should be assisted m every possible way, meluding the allocation of
grants-in-md by the Local Governments Although wg recogmse the
practical difficulties m the way of finding a sufficient number of sutable
teachers, we recommend that Government should consider- the desi-
ability of ntiodupeing as soon as possble mto primary schools a form
of teaching which will mclude drawing and manual trammng as a means
of developing 1 the pupils a practical mdustrial bias

‘We shall now put forward our suggestions for mdustrial and techaical
education in this country and we shall deal first with the case of cottage
ndustries.

Cottage Industries.

143 The spread of Chrishianity, especiuly m the south of India
among the Panchamas, gave rise to a new class,
m’“"{c:::,';f"’m" the members of which could not be absorbed
mbo existing cottage industries owing to the
caste system, though they required a means of hivehhood commensurate
with the lughe: social status claimed by them The great famine of
1877-78 left a large number of Indian orphan children to the care of
Christian missionaries, and a few years later the first of the modesn type
of induatrial schools was established by the late Canon Margoschus at
Nagzareth, in the Tinnevelly district of the Madras 'residency, to provide
instruction m such trades as carpentry, blacksmith’s work, weaving and
tailoring, so that theboys mught subsequently pass out into the world
equpped with the means of earning their ivelthood The experiment
was & success from the promoters’ point of view, as the bovs who had
been tramned as carpentiers and blacksmuths were gble to find ¢ uployment
1n raalway workahops and other organised industnal undertakings, whalst
the weavers and tailors earned therr hvelthood by supplying the peeds
of the Anglo-Indian communities The Nazareth Industrial School
offered a career for orphan childrenfand for the childron of Christian
converts, and 1t was copred 1 other paits of India, not ouly by Mismiong,
but also 1 mstitutions started by Government, local badies or private
indwiduals  In places where 1.cal artisans were lacking m sinll, these
*schools met a disumet want , but m othas, they served merely to satisly
vague focal aspuations towards the promotion of industmal education
The Mission schools had, of cowiss, their special objuit m view, bub
other schools which have followed 1n their wake, have not always appre-
oated the purposes which ordinary mdustnal schools should attempt to
fulfil. 'The traimng they offer 18 of Little value when st wmerely conssts,
28 it usually docs, in teaching ordinsry bazaar methods through the
110



agency of musiris who are paid mauch smaller vgs, 7:ii1an 2 good work-
man can earn  Something verv different 18 wanwed, and this can only
be supplied by a he:d master or superintendent, who possesses not onlv
a thorough practical knowledge of modern methods of handicraft and
specialised experience m certain branches, hut also the capacity to apply
eeneral prineples to particular cagses Such a man can teach students
{0 produre. much better work tRan that of the bazaar worker with less
expend.bure of tune and energy  Strking cxamples of the results of
such teachina were seen by us i the case of geveral of the better-managed
industrial schools  Men of the tvpe required, 1t 1s true, are rarely to be
fonnd m the eountry and require relatively hugh pay' A solution of the
difficultv secms  possible on the lines adonted m the Central Provinces,
where the head master of the School of Handwerafts at Nagpur 18 being
placed in general control of similar schools, the superior staffs of which
are selected and 1 some cases trained by um  Teachers for these schools
can often be recrmited from ex-pupils
144, Industrnl schools generally have failed to observe the distine-
troms which exist between industries, on the one
R“""‘gﬂ:ﬁ;‘::; of the hand, such as weaving and certamn branches of
meta! work which come nto competition with
orgamsed industries, and, on the other hand, trades ike those of the
carpenter and blacksmuth which are still, 1n the main, carried on as handi-
,orafts, even 1 organised workshops Though as a rule the products of
hand-loom weaving sre of & different class from those of the power loom,
* the hand-loom weaver directly competes with the power-loom weaver,
and his suocess or farlure depends in the first mstance upon the night
gelection of the appliances which he uses, even more than upon the degree
of gkl which he acquires in working them It 18 a comparatively sunple
matter to train an 1ntelhgent hand weaver to nse nnproved apphances,
whereby his output will be greatly mereased ~ The problem 1s to find an
outlet for his increased production, and efforts to mmprove the lot of the
hand-loom weaver must end 1 failure, unless attention 18 concentrated
to a much larger extent than has hitherbo been usual on commercial
questions, which involve the prirchase of new matenals the selectinn of
awtable desiong and potterns and the establishment of commercial agen
aies for the dsposal of goods  Our more detamled proposals regarding
this type of orgamsation will'be foundin Chapter XVII
Ou the other hand 1 schools of handicrafts, the first essentia! 15 that
the pupil should by decrees acqune a thorough knowledge of the craft
and manin! dexterby in earrving oud, its processes. The tools used are
neither antomatic nor seny,-automatio mn ther action and the quality of
the work tarned out denends entirely upon the personal skill of the work--
man  The tiaining is best mven by a graduated series of exercises, and
the best resutts can he abtained by an almost total neglect of commercial
congideration~ so far 13 thev affect the disposal of the product. At this
stara the quoltv of the work 18 of more importance than the quantity,
and 1t is only when skill has been acauired that attention should be con-
centrated on productise capacity The craftsman who makes lus hving
111
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as o coftage worker requures a different and somewhat more elastic
trauning than the craftsman who becomes a umib 1 an orgaused radustry
In the latter case more specialisation 18 usually noeded, and the man
will have to work under conditions very different from those which can
be obtained 1n a school of handicrafts, where it 18 difheult to maintain
the discipline of & workshop or to attach great importance to what may

be termed commereial considerations

\“The mdustrial sthool 1s, at best, s defective mnstrument of education
owlpg to the non-coinigercial conditions under which 1t must necessanly
be ohrried on,  In spite vf.fhus, 1t seems t0 be the only means by which
the mdigenous artisan can bébrained ; though, in the past, through his
ignorance and lack of education, and through the imperfecions of thew
equipment and teaching staff, mdustnal schools have failed in the majority
of cases Yo achieve any appreciable results While, therefore, they are
institutions to be encouraged and developed within the hmuts just

—speatfied, we regard phem as altogether unsatisfactory, if employed to
train artisans for organised mdustries. _

145. In f)\w Madras Premdency, the industrial schools are under the

\ control and immspection of the Director of In-

“’“"‘:c":::l‘;_ ustrial  qugtries  In the United Provinces, the schools

: are still attached 6o the Education Department,

but are mspected by the Director of Industries who practically controls
them Inthe-Central Provinces, the only school visited by us was under
the Departinent of Agriculture and Industries. In Bengal, Bombay and
elsewhers, the Education Department still controls industrial educasion
In some oases special mspectors have been appomnted. The absence of
any direct means of keeping “the schools n‘ touch with the cottage
indugtries of the districts in which-they are situated 18 very noticeable
The remedy obviously hies m the transfer of the control of mdustrial
schools fram the Department of Education to that of Industres. 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).

Orgamsed Industries..

146. We shall now pus forward our recommendations for the tramng
Ganeral principfes affecti of men for argamsed industries. We shall dis-
oneral principtes affecting  oyq4 more particulatly the trawning of the super-
":.'rg’;:.'.'::'|:;uﬂ:."ut" visor class, 1 view of the fact that wnder present
oonditiond there 15 a far greater lack of Indians
.qualified for such positions than of Indan artisans and operatives
Though 1t is true that the supply of these latter {s genarally insuffient
and that thewr skill and intelligence requre amprovemens, the man
remedy needed 1s the provision of an incentive to excel, whuch can be
given only through & general improvement in thewr conditions of life.
Wa shall, however, m setting forth our scheme for engineering tramng,
suggest a system of traming engimeering artisans, whiohk can be appled,
a8 opportumty offers, to the case of other large-soale industiies,
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Before framing our proposals, we find it necessary to pomt_out in
what weys the various industries differ, from the powt of view of the
traming which will be required by the persons who will engage in them a#
supervisors. We may explain, m the first place, that the method. of
recruutment in force 1n England, where industries have gradually grown
up by natural'evolution, 18 not yet possible everywhere in India. The
supervising steff in a laige number of English industries 18 recrwted
entirely from one or other of two sources—from artisans who have worked
their way up, obtaimming the necessary theorefical knowledge by private
study or in evening classes, or from young men who have some con-
nection with the industry and have taken a course of special teaching,
followed by or combined with practical traimung in the factory. It s
very exceptional for a person unconnected with the mdustry to attempt
to enter 15, We behieve that circumstances are not the same 1n certain
other countries with equally advanced mdustrial orgamsations , thav
these possess a more complete equipment-for practical and theoretical
traaming outside the factory, and that persons with no previous asso-
ciablon with the industry are frequently admitted mto 1t after passing
through tramng instrtutions. In the case of engneering, on the other
hand, 1t 18 common 1n England for pupils and apprentices to enter the
shops without previous connection with the industry When we come
to discuss the varous forms of techmcal training required 1n this country,
we are faced with the fact that there are very few industries which can
completely, or even nearly completely, supply from the ranks of the
workmen or of the educated classes connected with, the industry the
recrmta wanbed for the control of exishing or future undertakings, The
former are at present too uneducated to rise, the latter are to a large
extent non-Indians, and are mn any case few i numbers., We shall
therefore require special arrangements to supply candidates for super-
vising posts with the practical training in the tactory which, m the ca.se‘
of 80 many industries n England, 18 obtained almost automatically. |

We must remember, in the fiist place, that successful supervision
unphes a knowledge of business, mcluding such questions as the control
of labour, and these can only be learned by actual experience. In the’
next place, they require that a man should, especially in the earher
stages of commercial emplayment, submut to long hours and hard condi-
tions  Insome cases, he can accustom himself to these during the period
of training, and, wherever possible, he should be compelled to do so

147, From the pont o(fl view of the actual trammg, we may divide

ndustries into two classes —(1) those m which
ﬁ'::“';ﬁ?p‘;:: :" ﬁ:ﬁ:’ long practical experience 1s necessary for the

supervisor to estunate the working conditions
and judge whether the quality and output of the work s satmsfactory ;
and (2) those where, on account of the sutomatio or semr-automatic
character of the plant, or of the simphcity of the processes, the necessary
knowledge ean be more quekly acquired  As instances of the first
class, we would 1efer to such branches of mechamcal engineenng as
1epair work or the making of machmery , the manufacture of pottery
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and glasswacel; textile work, tanning, and muung Weshall call
these manipulatave ;mdustries, The manufacture of sugar and chemicals,
wnd o1l and rice mllng are examples of the second, which we shall entitle
pon-mampulative or operative. The first class of industries usually
require & framung in mdustnial concerns, bub, 1 some cases, eg,
textile work, they are carried on under conditions which make 1%
dafficult for the learner to acquire the necessary knowledge i the works
themselves, and they can be learned more easily m instructional factories
attached to schools In this latter case, 1t must be remembered that
practcal traimng grven 1 & school does not offer the student the oppor-
tunity of accustormung himself to mull conditions and of acquiring exper-
ence of mll management, though the greater faciltties 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 tramng that can
be given 15 mamnly technological, consisting, for instance, of a cowse
in mdustrial chemistry of a special type, together with some traimng m
the handhng of machmery and m the making of drawings, The student
will require practical expenence, but, from the nature of these mdustries,
this need not be acquired at a very early stage in his career. A sugar-
works manager or chemical manufacturer usually starts with a tramung
in technological chemistry, and & less completo trammng, which he can
acquire 1n & teachmy instrtution, m mechamoal engmmeermg. He then
fces as a chemust to a sugar factory or chemical works, and gradually
amiiarises humself with the general work of the factory, till he is qualiied
for more responsible posts He neither requires, nor as a rule obtains,
any speclal manipulative slall, A master-tanner’s trammng s also very
largely m n special brauch of applied chemustry , but he requires some
degree of practica] expenence of the industiy, especially 1n the currier’s
shop. But we must again emphasise the fact, that actual works exper
ence mus} be obtained ab some stage or other m the student’s oareer,
and this ¢an only be given m a factory woiking under commercial cond
frons, A man who 18 acqunng & knowledge of factory management 1n
a chenmoal works, a sugar null, or a brewery may also be earning his
livmg as a works chemist , but that dues not aflect the prinaiple. We
demire further to powt out that in mampulative mdustries carred oub
on & comparatively small scale, as is mostly the case i India at present |
with taineries, potteries, and glass works, it 1s mpossible to provide
what we consider the 1deal form of education, + ¢, the properly eontrolled
traaming of apprentices 1 the works, with theoretical classes attached.
The small-scale glass works, which exist m India at present, produce
only a limted range of wnferior articies; a large modein glass works
oould not only prowide for the systematic tramng of appreatices for all
kinds of glass malang and furnish the most effective basis possible for
the future recruitment of the industry, but wonld also be 1 a far better
position to remst foreign compelition  The engineering industry s,
fortunatelv, on a different footmg But for most other manipulative
mdustnes, {he only way m which practical franing can at present be
provided 1s by means of a smsll factory run on non-commercial hides—
& nrethod which 18 exceedingly costlv. It may be necessary m certain
- 1



’speoiz’ ¢ .eoher Tecourse to it, but it 18'vastly inferior'to the system-
atisod wammg which can be given to groups of apprentices i large
works with provision for theoretical coursus alongmde

- . 148 We have, therefore, to provide for
Difforont ::qmt:i‘kammg the followng eclasses of higher ndustrial
traimng *—

(1) Tramng for manipulative industries in works large enough to
employ & bumbe of apprentices, for whom theoretical
teaching can be provided n class-rooms attached to the
works

(2) Tramnng, in certain special cases, for mampulative industries
in technical schobdls, with workshops or mnstructional fact es
attached. Thig method would be adopted 1 cases wh e
there were no works availablé on a large enough scale, or
where, as 1 the case of the textile industries, the necessary
technical knowledge can be much more essily 1mparted out-
side the mill The extent of the equipment required for
practical work woul.. lepend on the degree to which manipu-
lative knowledge 18 required m the mndustry. This tramng
must be followed by a period spent 1u a commercial factory,
probably on a very low salary or as a pupil.

(3) Technologcal tramimg for non-mempulative mdustries, which
would be given in a teaching institution, where a student
would take courses m some special branch of technological
chemistry, eoupled with training m such subjects as mecha-
nical or electrical engineering, which the particular branch
of technology selected by the student may mdicate as neces-
sary Such a course of trammg will often of itself create &
wage-earner , but furtaer experience 18 needed if the student
wishes to rise in his profession.

The distinctions laxd down above must not be conmdered as entuely
ngd.  There will be cases on the border- e, which may be dealt with
in one class or another, as local or personal conventence may determne.
It will be possible also 1n the ease of class (2) to group together in one
teaching mstitution the tramung or some part of the tiammng required
for industries practised on & small scale.

In framing our proposals for a system of industrial treinng, therefore,
we shall deal first with tramning mn mechanical engineering, which 18 the
mest unportant need at present for Indiw’s development, and for which,
fortunately, the facihties are considerable. We shall treat this question
m allits aspects, mcludmg theremn our proposals for the traimng of arti-
sans and foremen, 8s well as of engeers  'We make no specific proposals
n this chapter for establishing the wmstructional factones to which we

“have alluded, although remarks will be found on this subject an Chapter
X1V, But the adwisability of providing this form of training in the
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case of any particular industry or province will depend on local circim-
stances, and 1t will be for Departments of Industries to decide each case
on- 158 morite  We shall put forward our suggestions for trammng m
technological chenustry, which we propose should be given wn certam
| existing collegiate 1nstibutions. These, as at present constituted, are
wainly concerned with trammy engineers and include facihties for a
~; grounding 1n mechamcal engineering, which will be sufficient for men of
“ithe clags we have in view, We shall next explun our conclusions regard-
ing the Victoria Jubiee Technical Institute, Bombay, which prowdes
both technological and techmcal trainmng; and then, after putting
forward our views on mining and metallurgical teaching, we shall discuss
“the measurés requued for the control and co-ordination of the various
forms of idustral, techmeal and technological traimng, and for bringing
our tramng instabutions mto touch with employers of labour

149 We may now discuss the question of the instruction of ariisans
for mechanical enginesrmng Lookmng forward™
as we do to a very great mdustnal ‘expansion
i the immediate future, we think that the present arrangements for
the tramning of artisans are totally inadequate, and that 1t 13 essential
that steps should be taken as early as possible to provide a much better
traming for many more boys _We were much impressed by the great
possibilities for trammng in mechanical engmneering m the numerous
larga railway workshops, which are so distributed as to form convement
centres 1 almost every major province of India Private engineaning
estabhshments on & large scale, though confined to a few mmportant
crtres, are also switable for the same purpose. But the system for the
apprenticeship of arfisans pursued m these shops 15 at present rude
mentary The sans of employés are taken on ab the request of thewr
fathers and turned into the shops to pick up a knowledge of the trade
as best they ean They are paid small wages to begin with, and the
amount 1s gradually moreastd as they grow older and more useful There
18 no regular apprenticeship, and not wirequently the boys are tempted
to leave long before they ought, by the offer of shghtly higher wages
outside. We pomnt oub elsewhere the nisk of boys, who have recerved a
little education, leaving their hereditary manual occupations for small
clerical posts. The only remedy i to unprove the social status and
prospects of the glalled artisan. Though such & proposal has been
supported by numerous witnesses, we are opposed to any legulation
designed o penalise the employment of indentured apprentices by
third parties ; and would leave the system of indenture on the same
contractual bams as at present. We thmk, however, that much
Gan be done to counteract the tendency among prowmiming youths
of the working olasses to seek clerical ocoupation, by 8 more hberal
treatment m respect of wages, the provision of opportumties for further
education, and the mstitution of & better form of agreement. From
the tune 8 boy enters a workshop to learn a trade, he should be pad
wages ab least equivalent to what he would otherwise earn m the bazaar ;
from which, in order to sebure his regular attendance and to provide
116
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nducements to hun to go through a complete course of traming, there
should be placed to hus credit every month a certamn amount of deferred
pay , and this, under the mttial agreement, should only be due to him on
the completion of a speeified period of service, which should nsually be
about five years MNight schools have proved less suceessful in India
than elsewhere, and even m England they are tending to fall out of favour
It should be recognised that, when a boy has done a fair exght hours’
work m the shops, he 15 not fit to profit by class mstruction Every
apprentice, therefore, should be given wathin the shop hours elementary
technical education susted to the trade that he 18 learning, and he should
be taught drawing and mensuration, so that he may at least be able to
understand a plan and work from 1t. In large engmeermng establish--
ments where the number of apprentices justifies the expense, there
should be a special officer to supervise them and see that m eack shop
they are properly employed Supervision of thus sort 18 still more neces-
sary m the case of apprentices and pupils under traming for posts of
foremen and engineer officers, regarding whom we have made proposals
m the following paragraphs. In some instances, the more tellgent
and ambitious apprentices will certamly desire fo acqure a working
knowledge of Enghsh, which will enable them to commumcate more
freely with thear superior officers and will give them access to sources of
mformation dented to workmen unable to read and wnte that language
It 15 only for teaching of this kind, when there 1 a demand for 1t and
1t cannot be provided by other means, that evening classes should be
accepted as a method of imparting mstruction 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 m 1tself to form the basis of an
educational umt, exst sufficiently close together to form a group ; and
here, we think, teaching classes may be provided m a common school
conventently mtuated for apprentices attending the different works,
and controlled by a commuttee on which the Department of Industries
and the various employers may be represented We think that ths
system might, when necessary, be extended to meet the case of appren-
tace foremen and engmeers.

150 We received many complamts regarding the unsteadiness and
mefficiency of Indian labour, defects which,
so far as they amse from a low standard of
comfort, we have dealt with more fully in
Chapter XVI It 18 doubtful if sufficent imducements in the wcy of
pay are yet held out to men to become really first-class artisans To
reduce the difference between the pay of the slalled workman and the
foreman and so lessen the cost of supervision, it 18 necessary greatly to
mprove not only the skill, but also the prospects of the workman, and
teach him to regard humself as a member of 5 sklled and respected body.
Any means of rasing the self-respect and social status of the artisan
will benefit, wn the long run, the employer no less than the employed
nz
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151. Above the skalled wor‘kma.xil 1s the masslry, or f:)reman. and the

. . provision for trammg such men 1s hopelesst
Th&,‘&a,:;':%;,!g::nr::::_" * msufficient. -We were foreibly stmckl,) whm{
) visiting the large rallway and private workshops
throughout India, with the almost complete absence of Indians from the
ranks of foremen and chargemen—the non-commssioned officers of
the great army of engmneermg artisans At present these posts are
filled almost enmtiely by men mported from abrosd . The raiway
compames are endeavouring to supply this defiaency by tramng
European and Anglo-Indian youtbs, the sons of thewr own employés as
a rule, and with fair prospects of success The effect on ndustries
generally of thé’sbsence of men of this type 1 clear from opintons which
have been expressed to us regarding the comperatively low state of
efficiency of the plant m many factories which do not employ s hugh
praportion of imported men on their subordinate staff The continuance
of conditions whuch force the industrialists of the country to mmport so
many of thewr subordinate supervising staff 1s clearly most undesirable
They form a serious handicap to progress and militate ageinst the 1deal
of an idustrially self-suffiemg India. Many men brought from foreign
countries are found unsuitable on thewr arrival here , others take & dislike
to the country or develope mdifferent health, and are generally a source of
anxiety to those responsible for brmging them ont It 18 common know-
ledge that no small proportion of the men so imported have to be repat-
niated at great expense to their employers Mechamcs, as a class, are
unwilling to leave their home countries to accept service 1n India, and
the prospect 1s rather remote of switable men bemg available for the
new mdustries which we hope to see started  To meet this most presemng
need, every effort should be made to create a class of Indian foremen
and chargemon. A difficulty arses in this country fiom the fact that the
educational attaypments 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 mduce the better educated classes to spend a number of years as
workmen, though thisis the only way for them to sequrethe practical
experience which 18 essential, if they are to be in immedate charge of
speciahised sections of a workshop or factory. The attempts at com-
promuse, which are now under tmal in -several technical mstitutes and
schools, are not hkely to meet with success, even when, as m some
cases, the course of Instrustion 1s followed up by a few months w a
factory or engmeening works JInstructional courses do not famliarise
the students with practical shop conditious, with their long hours aud
strennous hfe and the demands whioh they make on the resourcefulness
and mtelligence of the supervisimng staff, nor do they enable them to
discover whether such a hfe 13 one which they are physcally able to
stand or care to accept as a permanent occupation. Further, the students
lock on thewr few months’ tramung under shop conditions as a test to
be passed and put bebind them, rather than as an eainest of the employ«
ment awarting them after tramng, and the arrangemonts for the tramng
of students in the shops do not, it would seem, reslly bring thew wto
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close cuntact with the principles underlyng commercial engineering work
These defects have been recogmsed to some extent, and attempts to remedy
them are now being worked out m the engmeering schools 2t Lucknow,
Bankipore and Nagpur. In these schools, the 1dea 1s to give an all-round
tisinng m the yamous engumedping trades, simultancously With mstrue-
tion m drawimng and m the elemcntary prmmciples of sciente which find
application m mechamcal engmeermg After & course of this kind
extending over a period of three yeais, the pupils are draited mto the
mechameal workshops, where 1t 1s mtended that they should speciahse
1n some particular department, m the hope that, if they apply themselves
diligently to the acquisition of practical experience, they will 1n a few years
Lecome ecapable of /being entrusted with supervisory work., These
attempts to combmé teaching with workshop practice are not, however,
m accord with thé 1dea supported by the balance of opmon among
mechanical engiméders all over the world, that the technical school courses
should not precede workshop trafung. It1s important to remember
that theoretical trammg 1s doubly valuable when given to a student who
has m his nund a defimte picture of the conditions under which it will
be apphied The result of our enqwries convinces us that t