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~. 
MAIN CONCIDS.ONS AND RE;COMMENDATIONS . · 

TECHNICAL SERVICES 

1. The services rendered by technical consultants 

can be classified into ( 1) Project PlEl.illling, (2) Project 

Desig:n:iJ:lg, (3) Project Iin.plementation and (4) Project 

Evaluation. The professional. engineers undertak:i.ng · 

tecbnical. services can be broa.Clly. ca.tegoris.Sd. as. (a) .. · · -. 

consultillg--eng:i neers._(b)_..proc.ess engineers and. (.c) 

con:tracti.rlg·-engineers • 

.2.._,Consul t¥fj Engineers: Conslll ti ng_ engineers pri.m3:rily . 

undertake the planning and implementation oi the_ projects. 

Tbe prooess employed and the basic data for the process -

...... ar.e._generally obtained from the process ergin.eers. .Dive:r-

gent views-were expressed before the Corrn:nittee. regardin& 
. . .. . . I 

the dlif.in:i;tion of a consulting engineer. One view was / 
.··· . . . 
. I 

that· the :consulting ~ers should be 'independent 1 
/ 

. . with no financial or. commercial interests in marnlfa.c-t ( 

turing or contracting unit. The 'independent' consul!/ .· 
\ 

ting engineer could generally evaluate the. comparativ 

merits and select. best of the available proc~sses an l 
equipment for his client. His judgement was not lik.€l\.y 

I ' I 
; ! 

to get influenced so that the client stood to gam. ~. 
. . ' ~ ! . 

.Another view was that· consulting engLneers could be Ja_.\.t 
' . 

af or 'associates 1 of ~q_uiprncnt/product marrufacture?~( 
contractors or process supplierl:l. l; cmJ.Sult;i.ng org!f"li~-

---

. I ·- ~ 
tion. 'associated' wi~h a manclacturer coulC.. offer ~-K\ 

projects with guarantees of construction,time,cos1'-~ \ 

performance and,therefore, was more appro:,r;Jriate t~ i~e 
. .I 

present stage of our development. 
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3. Process Engineers: These firms are sellers of the basic 
. I . . . 

:proqess and lmoo-hoo and render an important service to the 
\ 

:projects. They specialise in :particular :processes and cater, 
' ' \ . . 

by and large, to the requirements of a section of a :plant and 

have a complementary role. Their services can be obtained 

directly by the client or through the over-all consultant, 

except in those rare cases where it is possible to engage 

the process suppliers and plant designers wholly to the 

exclusion of the other groups• 

4. Contracting Engineers: They undertake the construction 
' " 

.and erection of plants, based on the design and engineer-
. 

ing done by the consulting/process engineers. It was suggested 

to the Committee that the role of contracting engineers 

should be recognised in vieN. of their overall responsibility 

and th~ 'turn-key' project concept. 
\ ; 

' 5.. ·.After taking into account the various vie.vs, the 

Committee has come to the following conclusions:-

(i) 

(ii) 

Consulting engineers may be grouped into ·two 
categories - \a) 'independent consultants' 
and lb) 'associated consultants'. :Both types· 
af conSulting engineers have developed in India. 
They are helping in construction of indigenous 
projects, exports of consultancy services and 
turn-key projects. There appears to be no ~eed 

·to disturb the existing p3.ttern, although wJ.th 
.the growth of n large~· number af competing equip­
ment and product manufacturers, the i~de~endent . 
consulting engineers will grow and gaJ.n J.n· 
importance. 

l.l . 
The consulting engineers who. Lorm IE~ of. or. are 
associated with any contractJ.ng organJ.satJ.on or 
manufacturer of product or equipment, shoul~ 
specify their status clearly so that the clJ.ent 
knows thGir interests beforehand. 
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(iii) There is wide scope for the grcmth of process 

and equipment design ·organisations whose efforts 
are complementary to those af. consulting engi­
neers. 

(iv) The manufacturers of equip:nent should strengthen 
their research and design cells and concentrate 
their efforts more on product des.ign and 
develop:nent. 

(v} The consulting as well as the contracting engineers 
are essential fo~ setting up of projects and both 
should be giver. clue ,..ecogni tion • 

. 
REXIULA.TION OF THE PROFESSION 

6. E'ngineering services have taken roots in this country 

d1.tring the last ten-fifteen years and time is new opportune 

t() place them on sound footing •. There was general agreement 
' . . .... . 

tha~ in order to develop this profession on heal thy lines 

.. and to .avoid undesirable elements/pract:Lces, there should 

be an All-In~ Institution(s)/Association(s) on the lines 

of the Indian Institute of Chartered Accountants to lay . . . . 

, down proper standards of .education, experience, capapility, ... . . . .: ·.' .. . . . 

caJflcity etc. 'There could be one .All:_India Institution/ 

Association to represent both the 'ind~pendent' and 

'associated' conSultants;· or else, there m~t be two 

such institutions/associations to represent the two types 

of qonsultants separately. 

7. The proposed Institution(s)/Association(s) should 

prepare a Code of Conduct which should be follcmed by all 

practising consulting engineers. After examining the 

different standards/codes of conduct followed in other 



-: 4 :-

countries, the Committee was of the view that it was not 

advisable to adopt in entirety the U.K., U.S., Japan or any 

other foreign model. Mter taking due account of the develop­

ments in India, the objective of the proposed Code should be 

to encourage growth of consultancy services on sound lines, 

to make the services efficient, reliable and internationally 

competitive. The Code should also promote good rela~ions 

between the consultants, contractors and project owners. 

8. The proposed All India Institution(s)/Association(s) 

will be useful particUlarly in respect of following:-

.. i) :Being an All India Organisation( s) with Government 
recognition, it will be able to lay high standards 
of discipline for the members. 

ii) Its standing will inspire confidence of the clients 
. in its members. 

iii) It would more effectively represent the interests 
of the profession before Government and the public. 

i v) The unheal tby nnd seli' -defeating spectacle of rival · 
claims by different bodies claiming to represent 
the same interests would be avoided. 

~ 

v) It would undertake, on ber.ali' of its members, an 
examination of major projects planned for the. 
future in order to identify the extent to which 
work could be assigned to its members. 

vi) It would provide an effective fortm:J through 
which its members coUld advantagEl''Q~y consult 
each other on matters of common interest. 

. 
vii) It would serve as the centre for documentation 

of information on consultancy and projects and 
thus it will be the st~!-e-house ·of·. ··. · · 
~atest techniques and processes known to Indian 
consultants. 1 
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9. It is too early to establiSh such an Institution(s)/ 
. ' . 

Associatiol'!-(s) by an Act of Parlia'ment and to enforce its 

regulations through law. A start should be made initially 

by organising the proposed Institution(s)/Association(s) on 

voluntary basis and the Government recogmsing the Institution(s)/ 

Association(s). After a feN years of its working and in the 

light of experience gained, legislation could be undertaken 

to make it a legal entity parallel to the Institute of 

Chartered Accountants. 

10. In order to expedite the formation of the proposed 

Institution(s)/Association(s) and to deal with other related 
\ 

problems, the Government should set up a.broad-based "Panel 

of Experts" headed by a senior official of the Government 

of India with representatives of consultancy organisations 

of both cat~ories (independent and associated), process 

and design e~neers, contracting engineers, product and 

equipment manufacturers i~ the private and public sectors 

and GoverlJ!Ilent. Departments dealing with consultancy 

services and projects in one form or the other, with the 
. :.•. 

follo.ving term~ of reference:-

i) To decide whether there should be only one 
All-India Institution/Association to represent 
all types of Consultancy Organisations or there 
should be , "tw9 - one to represent 1 independent 1 

consulting engineers and the other for 1asso­
ciateq. 1 cons.ul ting organisations. 

ii) To decide whether any one of the existing All­
India Institution(s)/Association(s) should 
be recognised for this purpose or else a new 
organisation(s) set up. 
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iii) To prepare the Const.itution af the proposed 
Institution( s)/ Association( s). . 

iv) To set up and arrange re~stration of the 
proposed Association(s);Institution(s) under 
the Societies Act af 1886 and recognition 
by the Government. 

v) To prepare guidelines for the appointment of 
consul toots and fixation of their fees and · 
other terms and conditions of their contract. 

OONDITIONS CF ENGAGEl:./1&1\fl' 

11. The Committee agreed with the view that 

ene,agement of consultants and fixing of their fees 

· should be in accordance with the international 

. practices adjusted to the Indian conditions. Price 

. ·. cutting and competitive bids should be avoided. 

Contracts should be awarded to the consultants based 

on their ccpability and experience.ahd reasonableness 

af the· bids. The consultants should follcw the same 
-.. 

standards and practices as are observed by the medical 

practitioners and Chartered Accountants. The method 
-: .... 

of calling tenders for appointment of consultants 

shoulc~. be used only· sparingly. Negotiations for striking 

a proper l:argain cannot be ruled out. The quality of 
I ' : :. 

performance of a job would depend more on the competence 

and reputation of the consultant. 
: : ! •. , 

< I . . . . 
12. The proposed Institution(s)/Associ~tion(s) 

of the Consulting Engineers when set up could under­

take to introduce guidelines and standards -
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(as drafted by the Experts Panel) amongst the con8ulting 

engineers. The Institution(s)/Association(s) should 

also prepare mod~l contract forms for consultancy ~d 

contract jobs to safeguard the interests ·of· clients on 

the one hS.nd and conSUlting engineers on the other' and 

thus intrbduce high professional. standards~ 

PROMOTION OF INDIGENOUS CONSuLTANCY SERVIC$ 

13. Forf)lign consultants ba\re been often employed for 
. -{ ' 

the purpose of obtainitig project reports, process designs 

and detailed engineering .in preference to Indian organi­

sationS. The foreign consultants are, on the one band, 

not_fr;mi liar with the Indian equi pnent, raVI .na.terials 

and indUst:j:>ial ·condition~ and on the othert,. they have 

a bias for the equipment used and processes follo.ved in 

their onn country. This results in their recommending 

· foreign yrocesses. srl.d equipments •. · Sometimes this is 

done ~der pressure ~rom the aid giving coi:mtri~s. On 

the whole, this not· only entails foreign ex chang~ losses, 
•. . 

tbe country also misses the opportunity for gaining the 
. . . . 

necessary knowledge and experience in the setting up of 

new projects. The Committee, therefore, recommends that 

the Government should ley donn policies which would ensure: 

i) .The' ~tilisation ·Of the best tl,nd most up-to-date 
techniques of production suitable for Indian 
conditions. 

ii) Maxit1UJ:1 utilisation cf tho crnsulti:.JJ.cy anc1 engineer­
ing services available in the cruntry ~d prrvining 
r·pycrtunities for their further developr.:ont., and 



iii)' Allawing import af for~ign kiibN-b.o# and. co~-' 
tancy seryices only where absolutely necessary 
for the developmerrt and improvement of the indus­
trial structure af the country. 

14• Proper goodWili ~hould be created for the facilities 

which are now indigenously available. Effective steps (as 

suggested below) are necessary for removing the bias in 

favour of foreign consultants and equipment:-

.. ~ 

i) The proposed·~~l-India Institution(s)/hssociation(s) 
shoUld prepare ?JIDually a monograph af know-hON, 
processes, tecbilologies, and equipment which are 
available in the country on the basis of informtion 
collected from consultants, process engineers, . · 
contractors arid manufacturers. This will on the one 
hand publicise the facilities available in the 
country and on the other permit propar disctetion 
regarding imports. 

' 
ii) ill cases of engagement of foreign consultants 

whether for public· or private sector must require 
prior approval af Government •. 

iii) Frequently, in the case af private sector projects, 
consultancy charges are a covert eiement in the 
price of imported equipmerrt 4 ~his element must be 
clearly spelt· out. 

iv) In all foreign collaboration agreements, a condi­
tion should generally be included to the effect 
that Indian consultancy organisations will be 
associated for preparing feasibility stuqy r~orts, 
lay out designs and for planning the engineering 
work. This will pave the way for building and 
improving the technological base of Indian· consul­
tants and process engineers. 

. . 
' 

v) E.ven where foreign consultants have otJ:i~l:ytise tp be 
appointed, it should be made. conditional that as far 
as possible and keeping ih v:i,ew the. technology· of 
.production sui table for India, ·designs shall be 
developed on the basis of indigenously available 
equipment. 

vi) '!!here foreign consultants and/or suppliers of 
equipment refuse to take overall responsibilities 
for the entire plant if indigenous equipment is 
partly used, the project owners should accept 
guarantees af satisfactory performance offered 
by the indigenous equipnemt manufacturers and 
contractors. t 1 
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15. Diverger•t vi6WS were expressed before the 

Committee regsrding the import of know-how and 

consultancy serviGes. Keeping all the factors in 

view, the Committee arrived at the following con­

clusions:-

i) Import .of process know:....how and equipment 
· design should preferably be through consul­
'ting/process engineers. This would avoid 
the need to import the same know-how 
repeatedly, ensure quicker implementation 
end lower expenditure of foreign aiocbange • 

ii) This should not, how ever, tie the consultants 
·and process engineers to a particular know­
how, tecbp.ology or process in a· permanent 
or static way. The consultants and process 
engine~~s should keep themselves uptodate 
and give up their interest in techliologies 
and processes in which they hold rights in 

. favour of latest and most uptodate know-how. 
···Client's interest· in avoiding obsolescence 

has to be safeguarded. ··· 

iii) In brder to broad-base the industrial 
structure of the country and introduce latesi 
know-how, import of n6W and imprbved · 
processes and technologies for manufacture 
of the same.·,produe,t .should be· permitted · 
when there is a demonstrable advantage in 
doing. so. . . ... 

iv) Import of know-hol'l and process designs should 
be as far as possible on non-exclusive basis. 

v) Iinport Of 'pa'ckage deals and turn-key jobs should 
not ordins.rily be permitted. \ 

vi) Product and equipment manufacturers may not 
:be· precluded from acquiring the knON-how and 
process designs from foreign countries to keep 

. themselves uptodate subject to the conditions 
that it .is not on exclus~ve basis and it does 

·not involve expenditure on mnchinery and 
equipmerrt which can. be :t;abricated 'within ·the:· . 
country. 

I 
~ 
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vii) Faci~ities of foreign exchange for import 
of lltera~e and_for studies andre­
orientation in foreign countries should be 
given to ther- Indian consultancy and process 
design organisations to enable them to . 

. ·acquire uptodate knowledge. · 
. ' 

viii) The banks in India should regard· consultancy 
and process design work as a regular business 
and offer advances on merits for meeting 
working capital requireme~ts. 

iX) Proper liai130n sl:J.Ould·be established between 
the Research Iaboratorief:l, Lquipnent and 
product manufacturers, Consultancy. and 
Process Design Organisations'. This will help 
to quicken the implementation and commer­
cial use of the results of indigenous 
research, design and development. 

16. The Committee noted the·latest policy 

framework within w}J.ich consultancy organisations 
' I . . 

with :foreign collaboration are permitted to be set up 

in India. While such collaborations need not be 
. . . 

discolll:'aged, the guidelines p:rovided and the ·powers 

clready enjoyed by Gov~rnment ·can be suitably used 

for ensur-ing that .. the count:r:Y is progressively 
. . i . 

enabled to take up consilltancy work-for its own 

development, thE<t knowledge and experience accumu-
- ' . ! 

lates and that as little work as possible is contracted 

to outsiders. The 
1 
guidelines could-·be eniarged to 

advantage op_ -thE?, 1 basis of the foll<JWing:-
' 

i)_Collaboration between Indian Consultancy 
firms and foreign consul tancr firms . . 

·' • may be encouraged on the bas1s of specif1c 
projects in preference to foreign consul­
tancy firms opening branches here. 

I l 
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ii) Where Indian consultancy organisations· or 
those with foreign·. collaboration already 
exist and do not have sufficient·work load, 
new units in the same field with foreign 
collaboration should not be alloNed except 
when they perform work on. jobs to be put up 
outside India:. 

iii) Foreign exchange should· not · generally be 
spent for feasitility studies. 

iv) The min work of compilation of data and 
designing of the plant and equip.:neD;t must 
be done within the countr,y, if necessar,y 
by inducting·assistance from foreign experts. 

· 17. The Committee feels that in order to encourage 
-

the development of indigenous consultancy services, 

some fiscal reliefs are necessar,y. The fo.l,lOJVing 

measures would go a long way in ameliorating the 

fimnciol hardships faced by the consul tancy 

organisations and would help their steady growth:-

i) .The banks should grant loans on easier 
terms to enable engineering organisations 
to meet their working capital needs. · 
Consultancy 31ld process engineering should 
be treated on par with other industries for 
purposes of bank loans. · 

ii) The rate of income-tax for consultancy 
work should be lower than that applicable 
to other corporate bodies. · 

iii) Income-ta.X should be levied on the average 
income of thEe past three yLcrs. 

iv) Indian Consultancy Organisations should be 
permitted to create special tax free 
re~erve funds (like development reserves) 
from e9,;rnings during good periods to help 
them tide over occasioncl le31l periods. 

v) T9X rebates should be perw.itted on fees 
received by indigenous organisations far 
passing on the available know-how. 
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RECUIRE.VJENTS <F CONSUl['ANCY SDR.VICES 

18. ·· The consultnncy charges vary from 5 to 15 per­
cent depending on the type of projects, specialisa-

tion involved etc. and on an average, such costs 

could be placed at 10 percent of the project costs. 

The investments during the Fourth and subsequent 

Plans will provide ample work to indigenous consult­

ing/process engineers. . 

.19. The Committee feels that given suitable oppor-

tunities, Indian consultancy orgEnisaticns would not 

be hindered by inadequacy of personnel. Apart from 

. recruiting highly experienced and skilled p~r~onnel 

from within the country, efforts have to be nil.de· to 

get back the migrated Indian personnel working abroad 

by offering sui table assignments and, conditions for 

work. 

; : 

20. The Committee recognises that there are some 

gaps in consultancy and engineering services to 

~ be covered. The position in this respect is as 

follows~-

i) Process knON-hON: Where there are restric-
1tions to pass on the kncw-hON tqothers in 
collaboration agreements, difficulties arise 
in dispersing i;he kno#-hcm and import from 
competitive sources for new project~ becomes 
necessary~ For some sophisticated industries 

·not yet established in India, there are gaps 
in indigenously available process knoW-how. 
In.5Uch cases, foreign assistance has to be 
obtained which should preferably be on non­
restrictive basis. 
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ii) Detailed engineering: Once know-how details 
become available, the detailed des~ng 
and engineering of ·a plant could be satis­
factorily undertaken by Indian consultancy 
organisetions. With the increase in indi­
genous content of projects made possible, 
there is need for utilising indigenous 
capacity for detailed engineering, except 
in the case of most sophisticated engineering 
designs for which the use of foreign consul­
tants as supervisors may still be necessary. 

iii) Procurwent and InsJiechon: In special cases 
where the process ow-hew bas to be obtained 
from abroad for the first time, the help 

iv) 

of a f<m foreign personnel for supervision, 
may be necessary. 

Start-up and performance guarantees : Local 
consulte.nts who have taken part in plant 
design may be capable of supervising the 
start-up and helping to achieve the per­
formance guarantee. Wherever necessary, 
services of personnel from similar plents 
in rperation or of foreign experts could be 
availed of. 

v) Product and .Lquipment design: There is an 
imbalance between product design and produc­
tion capacities in a large number of indus~ 
tries. The Committee feels that the main 
efforts required for correcting this imba­
lance should come from the plant manufactu­
rers themselves. It would be better if the 
large design offices created along with 
various plants in both public and private 
sectors, are usedLfor product design and L.ocre 
development. This would also result in 
reduction in their preoccupation with project 
design work which is mainly the function 
of consulting engineers. . . . . . ..... 

21. The Committee revievved the observations and 

recommendations made by a Study Group on industries 

in which foreign technical assistance was no longer 

considered necessary end SlAggests that,. as a first 

step, use of foreign consultancy services witJiregard 
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to the listed industries need not be allowed. This 

list should be periodically revievved. Renewal of 

foreign collaboration agreem8nts are resorted to on 
-

the plea of expansion and taking up the production 

of a new model or product. This often results in 
. ; . 

neglect of o0n effort to improve product design and 

process know-how. Lxtensions of collaboration agree­

ments should be penni tted in exceptional cases only. 

22. Apart from the gaps in respect of functions, 

the gaps in certain specific sectors bave also been 

studied which are summarised in the following para­

graphs. 

Power 

23. eydro Stations~ The Central 'Yater & Power 

Commission and the State Electricity ]bards are well 

~quipped to carry out all the work needed for planning 

and setting up of hydro. electricity stations. A 

number of consultancy organisations both in the public 

and private sectors render engineering services in 

this field. 

24. Thermal Stations: The Cor:rmi ttee found that the. 
existing consultancy orge.nisations within the country 

would be adequate to take up the work involved in the 

setting up of thermal power stations in future. 
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25~ Water & Power Development Consultancy Services 

(India) Limited bas been set up in 1969 ~o provide 
. . , 

engineering and related techniccl consul tancy ·services 

for development of water resources, irrigation and 

drainage, electricity, flood control, etc • 

• 
• 

26. Heavy Electricals Units at Bhopal and Hardwar 

are producing various types of equipment needed for 

electricity projects but depend upon.their. ccllabo-

. raters for securing design engineering for the equip­

:ment. The Research &Development Organisation for· 

Electrical Industry (m::o:IT) bas been set up to 

prepare project reports, 8Ild to undertake c~msw.~ 

tancy and design work in electrical fields~ 

Telecommunications 

27. The Telecommunications Research Centre under-

. takes design of telecommunicatinn equipment and 
'. 

' 
systems required by the P&r. All· the designs 

evolved so fru. are without any fo:>:>eign collabo-
. !' 

ration for know-hON. The Research & Development 

Department of the P&T is also cc::rrying out design . 

and development work for speciclised equipnent for 

defence, railways and other users. Telephone equipment 

of different types and grades are new being manu­

factured in India without foreign collaboration. There 

are,however, various electronic components,such as, 
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parmalloy laminations, mylar capscitors, integrated 

circuits, etc. for which India will have to import 

the necessary know-how. 

Railways 

28. The Research, Designs & Standards Organisation 

·under the Railway :Board is well equipped to undertake 

consul tancy services, import substitution, engineering 

services, preparation of designs and standards. Rll30 

is also rendering services for export of railway equip­

ment as also for railway installations in some of the 

underdeveloped countries. India is more or less self­

sufficicntin all railway projects. 

P o r t s 

29. The country is not self-sufficient in providing 

consultancy services for the working and development · 

of ports in India. In case of bigger ports and 

special problems, foreign consultants and engineers 

are employed. 

Iron & Steel Plants 

30. Some foreign assistance might be required in 

the detailed design and engineering for the rrain 

equip;nent. Steps have to be taken to develop these 

~apaci ties quickly. Collaboration c.greements would 

)e necessary for L.D. Converters, similar to the 

mes now · entered into by the Heavy Lngineering Corpo­
' I 

·ation for blast furnaces, ·coke ovens and concast plants. 
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The CEDB should be strengthened to nndertake work in 

fields in which India is ~ot self-sufficient. 

3:1. The Comnittee feels tbat the major equipment 
I . 

manufacturers could enter into licence agreements in 
' 

selected fields.with proper agencies in developed 

conntries. The deficiency could be filled by:-

(i) Liberal arrangements for taking up process 
· · knoiv-hcw from abroad. 

(ii) The existing heavy eDgineering firms or consul­
.. tants sho.uld. eni;er into technical collaboration · 
· with their connterps.rts abroad to obtain their 

research, development arid designs f0r specialised 
and sophisticated equipment. . .. 

·- . ~ . . 

(iii) Strengthening of the heavy engineering units 
particularly, the H. E. c. by having d.es;ign cells 
attached to them for·. designiilg speol<.:..lised · 
equiPillent for steel plant • 

.. '. 
(iv) strengthening of the CEDB Which could in course 

.. ,of time undertake. to: .work r.r_ liries iri which India 
is still not self -reliant. 

Aluminium 

32. The Nil)C has. emerged as a fully equipped · 

eoDSultail.Cst• .. : o:rganisO.,tion in this field, with their 

taking up the Korba ond Koyna Aluminium p:r.ojects. The · 

Committee understands that for the development of faci-. . . 

li ties for process knew-how, an organise.tion in the nature 

of Aluminium Research Institute is proposed to be developed 

with the E;Xisting fac:i,.lities in the N&tional Metallurgical 

l6.boratory as the nucleu.s •. The Committee would urge that 

steps be taken early to·fill this gap, to ensure near 

self-sufficiency. 
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Coal Mining 

33. There is no single indigenous organisation which 

can completely cover the teChnical consultancy services 

.for the coal ~ning projects though organisations like 

N~, Sofra Mines(India)Ltd. and Civil and l'fining 

~ngineering Consultants can undertake the· bulk of the 
·-. consultancy work. In addition a fe;v organisations 

like the Garden-reach Workshop, J!.'fining & .Allied. 

Machinery gorporation, Heavy Lngineering Corporation 

and HeatlyLGresbam have developed sUfficient design 

competency in selected fields. 

34. The Planning & Developoent Division of the 

National Coal Development Corporation has new gained 

sufficient know-how and experience even for deep mines~ 

and can undertake preparation of feasibility and project 

report~, for future mines. Some of the deficiencies of 

the design and development cell of the N~ could be 

supplemented by the MAMC. The consultancy services in 

the field of coal mining covered by the indigenous 

organisations need the follaving assistance:-:· 

i) They have to be suppler:1ented in the design 
engineering field by indigenous manufacturers 
of mining equipment , particular 1y J.t'.MC. ., 

ii) In specialised fields, such as, new ventila­
tion- standards, hydraulic pneumatic stewing, 
introduction of new coal phased mechanisation 
and support, development of very deep mines 
etc.; the services of foreign experts should 
be allowed for a few years till expertise in 
these fields is bU1lt up. 

' 
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35~ Adequate facUit.ies exist for working out the· 

design parameters of coal washeries. Similarly, all 

the equipment require(i for coal-"iVasheries _can be 

procured fron within the country. 

Mining' - other than Coal 
. -. 

36. Geology ahd exploration: The Cowmi.ttee noted 

the.t expertise and--facilities exist in the country 

for ground geo-physical· and geo-chemiccl mrveys, 

mapping, surface and uriderground drillwg, 'exploratory 

mining and -~~e ap;praisal •• There are hofiever no faci­

lities to carry out air-borne geo-physical surveys. 

It is desirable to build up technical competence .in 

the field. 

37. Comprehensive geological investigations and 

appraisals of copper, lead, .zinc, and iron o::re 
. 

deposits and development of large mines can' now be 
'!.:: •• .. . • . 1,;.. . . . .. • . 

carried out by Geological Survey of India. nnd ~1\IDJ. 

In spec:il'ic cases, htweve~, if the services of expert 

drilling contractors frm abraad are utilised, prop:er 

standards in ore drilling and sustained high rate qf. 

ore recovery could be built ... up. 

raining 

38. .NMJ::C has bU.il t up considerable 'expertise for 

preJ_:araticn of· feasibility studies, choi'ce of mining 

systems, mine layout developnent and operational 

lmon-how. The area in which foreign assistance would 

be required is in respect o::t;'uptodate sh~..ft sink::i.ng 
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and tunnelling technique., Our engineers could be sent 

abroe.d for .training._ 

Beneficiation· 

39. .NMDC bave so far utilised the services of foreign 

consultants for the project concept, lay out etc. of 

0re crushing, scruning, washing and··-loading plants for 

the Bniladila iron ore project. ·The la10.V-how iri the 

country fer the beneficiation of iron ore fines by 

jigging or other methods is limited and it is necessary 

to have large scale tests outside the country and our 

plants designed accordingly. In -th~ ·area of detailed 

engineering, good progress bas been rr.ade by the Indian 

consultenqy firms but there are gaps which bave to be 

filled early. 

Metallurgy 

40. Process knew-hew is required in cases like flash 

smelting cf copper concentrates, hydro-metallurgical 

techniques. In such cases, patents could preferably 

be obtained instead of taking them on the basis of tied 

credits and associated foreign consultancy with restric&ive 
In the field cf prccurenent series an1 constructicn 

u.Sa·sLwork, Indian kncw-hOfJ is sufficiently developed and 

use of foreign consultants should not be necessary. 

Fertilisers 

41· Complete consultancy services for the setting up 
of a t"ertiliser plant are noo available indigenously. With 

the acquisi tic-n of knew-how for ammonia, urea, ICI steam 

reforoing process, Prayon phospho~ic acid process and 



-·: 21 :-

central Prayon herni hydrate phosphoricacid process, 

the Planning & Development Division of the Fertiliser 

Corporation of India and the FACT Engineering and 

Design Organisation(FEro) of the Fertilisers and 

Chemical~ Travancore Ltd. ~-t~e up new projects on 

'turn-key' basis. In order to keep :pace wj,th the 

edvanced technology, a good deal of research and pilot 

plant studies Will be_ necessary. 

- Petroleum Refining and Petro-Chemical Industries 

42. Apart froo Engineers. India Ltd., a public sector 

organisation set up to provide the necessary consultancy 

services in this field, other private consul tancy organi­

sations are also building up expertise for speeqy and 
. ' - .· .--

fuller develo).Xlent of indigenous kncw-hcw. The Committee 
.· 

is of the view that Indian organisations should be engaged 
. ;· ... :.·. 

as the prime consultant for all future refineries~ 
... ' 

Arranger.J.ents my also have to be oade for close link-up 

of the experience gained by such crganisaticns and 

problerr£ covered by the Indian Institute of Petroleuo. 
': ' .. 

i) Process Kncw,....how~ .-Initial purchase of process 
kncw-hcw with no restriction on repetitive use 
is · ·desirable in petroleurJ refining and petro­
cher.J.icals •. This could be done by either IOC 
o_r tndigen(_)~s_.consul tancY qrgapi_sationS ~ :. __ ... 

ii) Process Design: Once the process kncw-::how is 
obtained, the :process design work should re 
taken up by indigene-us design engineers. The 
services of foreign experts should be perwi tted · 
where necessary. 

Very little progress has been 1-:ade to · .. ·. 
build up the necessary facil~ties for process 
design in the Held cf petro-chemicals. This needs 
urgent attention. Incentives for developr:ient 
of such facilities on desired lines r:cy be 
considered. 
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iii) Detailed Lr~eer{ng: The detailed engineering 

can all be done in the count;ry on the basis of' 
process qesigns. Specialist assistance may be · 
required· in areas like (a) Design of' thermally 
rated heat-exchangers, (b)· Design of' distillation 

· . trays 8nd columns, ·and (c) Refinery heaters 
and furnaces. · · · · . · · . 

iv) Shop Drawings: Normally ~ch drawings are pre­
paredc by_ the manufacturers . .of . equipnents them-

. selves. Assistance rray,ho.i~ever, have to be 
rendered by the consu1 tancy organisations in 
vie.v ·of inadequate· draWing office f'acilities 
with seine or the· manufacturers. 

. '· . . ' . .. ! . 

A:J. · ·. The Colllirrittee studied, the remaining industries, 

like heavy inorganic chemicals, sugar, cement and paper 

and f'ound that the consul tancy services in the country 

were more or less adequate-

44. The Committee has tried to identify areas 

where India has gained self-sufficiency and where the 

imports of' consul tancy services, process kncm-hcm, shop 
. . 

- . 

designs, detailed engineering were necessary. This 

_does not,however, purport to be true for all times. 

Fields in which presently there is ·self-sufficiency 

may require imports of process kncm-how and consul-

. tancy services in vie.v of' ne.v technological develop­

ments in foreign countries.· .. On the contrary, fields 

in which presentLy there is need for .imPort, India may 
. .. . . . ~' . 

acquire· self-sufficiency with the research and tech­

nolo5ical developments being accomrlished in the 

country. ·The propoaed All-'India Institution( s )/ 

Association(s) of' Consulting :Engineers should prepare 

annually an authentic document indicating fields in 
"\ 

which the country bas gained self-sufficiency and 

gaps that still exist where imports are necessary. 
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. 45.. On the basis of the Five Yenr Plc.n..s, the proposed 

Institution(s)/Association(s) may prepare a programme for 

developipg consultancy and process engineering services 

needed for projects included in the ·Plan.· 

46. For effective utilisation of the consultancy 

services available in the country, the proposed Insti­

tution(s.)/Association(s) should arrange from time to time 

meetings of .consulting/process engineers, contractors, 

equipment manufacturers, prOject OJVners/prom.oters, 

D.G.T.D.,C.S.I.R. and other ResearCh Organisations. 

EXPORTS 

. 4 7. The develo:poent of consul tancy and engineering 

·. services in this country is of recent origin, and prirrarily 

directed to i~port substitution. In several fieldstindia 

has built up capacities and gained experience which can 

be utilised to render engineering services to other 

developing countries~. 

48. India h&s an advantage over the more developed 

countries in providing cbnsultancy services and under­

taking 'turn-key' contracts in the nGighbouring countries 

either for building up infra-structural facilities or 

for establishing industrial project$ by virtue of her 

experience under similar conditions. India res reached 

self-sufficiency stEJge in respect of buildings, struo­

turals, ro&ds, bridges, rail tran5pori, irrigation, power 

and teleco~~ication. She can establish complete 

projects of consUL<er industries like textiles, sugar, 
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cement, paper, oil, food products, soap, cosmetics, 

leather, wool, beverages, alcoholic pre:p3.!'ations !illd 

sioilc.r products, as also wany types of mechanical 
. . ' 

chemical, r::;etallurgical and mining industries. Projects 

could be set up with var,ying capacities to suit local 

demnd. Further, the conparatively lew cost of Indian 

engineering services is an advantage over the advanced 

countries. 

49. India can render technical and organisational 

assistance to all developing countries in establishing 

small-scale industries with latest industrial tech-. . . 

nology and to undertake manufacture of various sophisti­

cated items like radios, T.V. sets, autocobile parts, 

colours, pig;:1ents etc. 

50. ·In order to build up the exports of ccnsultancy 

and engineering services from India, the Comcittee 

recommendsthe following lines of action:-

i) Conducting pre-investment surveys and preparation 
of pre-feasibility reports would be a distinct 
advantage for securing consultancy contracts 
in foreign countries. 

ii) Advance lmcwledge and inforuation of the National 
Plans and the projects selected for execution 
will make consul tancy organisations and equip­
ment oanufacturers reaqy with their bids to 
coopete. 

iii) For oeeting the requireBents of package deals 
for turn-key jobs, Consortia of Consultants, 

· process and design engineers and suppliers of 
equip~1ent should be organised. 

iv) It r;.ay becooe necessary for the Indian consul­
tancy organisations\ to go in for _partnerships 
with renuted organisations in other countries an~ 
Jl_r,t.Q: · dccept sub-contracts froo international 
:L'irus. 
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v) The proposed Institution(s)/Association(s) may 
bring out a Directory giving the names and 
fields of service of all consulting/process 
engineers, equipQent uanufacturers and contracting 
organisations in India and fo:rward its copies 

. to the E~bassies in foreign countries. 

vi) Registration with the International Organisations 
like World Bank, UNIIO, J:..sian J?enk etc. would 
enable Indian consultancy firms to obtain consul­
tancy jobs allotted on global basis. 

vii) In the interests of export of technical services 
and industrial equipment, credit facilities may 
have to be extended to developing countries 
which are short of foreign exchange and lack 
financial and other resources. 

viii)The bankS may undertake to finance complete 
projects involving tum-key jobs and pa;yments 
for contracts over long periods. 

ix) A Foreign Projects Development Fund may be 
created by the proposed Institution(s)/Association(s) 
for undertaking studies and establishing close 

contacts in foreign countries. 

• • • • 
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. I. INI'RODUCITI JN 

... 

1.1. The lack of Consultancy Services was a serious handicap 

during the early stages of our deyelopment aft~r Independence. 

For example, the three. steel plants at Rourkela, Bhilai and 

Durgapur were consti'ucted more or less on a turn-key basis with 
. . 

assistance f:t;om :abroad. The. same had t·o be wfth ma...'1.Y other 

projects,both in the pubiic and private sectors. Howevet, the 
' . 

progress m.a<i!'l during the l~st dec_ade or so, ha~ led to the 

establishment qf a good numbe:r :>f consultancy,process design 

an.ill ctbbP~ngineering ~rvice orga;nisations. · In fact ,some of 

them have been .complaining of :insufficient utilisation of their 
. . ' . . --) 

services. This maY;be.J}~iy ~d,ue to,l~ck of appreciation of 
·. j . ' ~·.: . 

the role of consulting engineers,· abSence of information about 
!'. 

th'e . ~ervice s available iU the: co\!n tx:y ';m~ the . still lingering 
• • •.• :.,> ·' . •-I- .• ·- ····- ..• 

I . •". : • '-:I' ·•' . ~ • :· i' · . . : ~.'. . ' . 

preference for turn..;key jobs frorn.~9:J;()ad• The problem is 

s'Jmewhat similar to that of sec~~g. ·orders for marketing 

indigenously manufactur~d capi:ta1 good~, ,for i~. takes time to 
· ... •.· ! . 

create confidenqe that CO!llpeteQ.t: skill~·. exist in the country • 
. . . 

Seized of this situation, two Committees. were set up, one by 

the .Ministry of Industrial DevelSJp!llent to loo'!t into the question 

of foreign technical collabo'rations and the other by the 

Planning Commission ~.o study the problems relating to technical 

consultancy services. The objective ·of both the studies was to 

provide the necessaTy gu~delines ·r.o'r gpeeding up the pace of 

industrial development with.increa;si,ng reliance on-domestic 

talent and equipment. 

-I-
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1.2. The Com.!nittke on Technical Consultancy Services was 

set up in February, 1966. The original composition of the 

Committee was as follows:-

1. 

2. 

3. 

4. 

Shri S.G. Barve, 
Member(Industry), 
Planning Commission, 
New Delhi. 

••• 

Dr. A~ Nagaraja.Rao, ••• 
Adviser(Industry & Minerals) , 
Planning Cormilission, 
New Delhi. 

Shri K.L. Ghei, 
Special Secretary, 
Department of Coordination, 
MiniStry of Finance; 
New Delhi. 

Shri K.B. Rao, 
)fficer on Special Duty, 
Ministry of Industry, 
New Delhi. 

• •• 

• • • 

Chairman 

Member 

Member 

.Member 

5 ~ Shri P. C. Kapoor, • • • Member 
Director-General, 
Technical Development, 
Ministry of Supply & Technical 
Development, 
New DeL~i. 

6. Shri G. Janakiram, ••• Member 
Chief Design Engineer, 

7. 

Heavy Machine Building Unit, 
Heavy Engineering Corporation, -, .. , t .. • 
Ranchi. 

. ,' 

Shri R.P. Sinha, 
Chief Engineer,· · ': 
Central Engineering & 
De sign Bureau, . 
Hindustan steel Ltd., 
Ranchi. · 

• •• Member 

8. Dr. K. R. Chakravort:.y, • . • Member 
General Manager, . 
Planning & Development Deptt., 
Fertilizer CofPoration. of India, 
Sindri. . · · 

-I-
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Dr. LS. Chari, 
Central· Desir;n & Engineering 
Ccuncil·of. Se:ientific & 
Indu~trial Research, 

·New DelhL 
. : ·. 

• • • Member 
Unit, 

10. fhri Hari Bhua..han, 
Director(Erigineering) , 
P:..annirig

1 
Comnr::..ssion, 

••• Member-Secretary 

NevT Delh~. . 

. . . 1wing to tlw \mt~ely demise of chri Ghei on +.he .19th 1.3~ . 

March, 196.o,~:Shri T ~ Sl•arn.inathan, then Secretary, Defence 
' .. : ..... · .. .. -.. . . . 

Supplies, was appointed 5.n hfs pi''J.ce. Shri 81-raminathan, 
' ,·· I 

howe~er, had to leav-:3·,. i·~ .. o:ra.~r· ti:> take over as Economic 
~-. . : ' .. -· 

.,( -··· .. 
'Ambassador at .Brussels. Sub8e,q;J.ently, the Committee received 

' ... 

another shock ~hr~ugh the _su~del'l demise. of Shri S.G. Ba.rve. 

'In addition, certirlri othe<~hanges :j_n the posts he-ld by the 

members of the Committee oc-Curred -a.s a result of vrhich the 
. ' 

committee was re-organised,·in April, 1967 as shown below:-

1. 

2 .•. • 

3. 

4 .• 

.... f'• 

Shri M.S. Tha~er, '~ 
Member(N. R.) , 
P lar.ning c. o:'llllli ssion, 

. NE1·w Delhi~ 

.Shri K .. B:' :Rao, 
Adviser(~&M); 

. 'Pl ~'\n-"' nr: .:1"!""--fi'l _ .. ,....; "·•1 .... _a; .... ~ - v ........... ;;. ... ~- ) 

h evr _D0.}.h. L · 

D~- . B.D. K e.le:,lkar, 
D .... ~ct-< ... ·" · · r· 1 ··o.r· :- .. "l..L.'- J v-· \.,1'3i!.0 a- .i. 

Techn.icaJ. !.JGvelopment, 
M:: n:l.st··~r vf ::. ,,Lustrial 
New D:":J:J, , 

Sh ·~ · Aj' '-'· •< · ~ rv d•· ~ .l..i.. .1. "-' 1"t ...... ~ ..... •Jffi ........ ' 

Joint Sec~etary, 
'·1' . " ' .,. ,. J. n1. !'3." 1y o i J! :.LaYlce ~ 
HE-W D131!)_2.::_ 

• •• Chairman 

. . 

••• M0mber 

. .. Member 

Development, 

... t.fomber 

-I-
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7. 
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Slri G. J anakiram, 
Chief Design ~gineer, 

••• 

Heavy H&.ch~~ Building Unit, 
Heavy Engineering ~orporation, 
Ranchi. 

Shri R.P ~ Sinha, 
Chief Engineer, 
Central Eng!neering and 
Design Bureau, 
H industan Steel Ltd. , 
Ranchi. 

Dr. K.R. Chakra:vorty, 
. General Hanager, 

••• 

••• 

Planning & Development Department, 
Fertilizer Corporation of India, 
Sindri·. 

Member 

Member 

Member 

8. Dr. K.S. Chari, • • • Member 
Central Design and Engineering Unit, 
c.s.I.R., 

9. 

( 

10. 

New Delhi. 

i:hri R.M. Sharangpani, 
Chief Process Engineer, 
Engineers Ind:..a Ltd., 
New Delhi. 

i:hri Hari Bhushan, 
Chief(Engineering), 
Planning Commission, 
New Delhi. 

••• Member 

••• Member 

1.4. Sutscquently,Shri M.S. Thacker relinquished charge 

as Member of the Pla.1ming Golll..rnission. Shri .Ajit Mazoomdar went 

on a long period assignment to a foreign country and 

Shri Hari Bhushan joined the Department of Iron & steel. 

Accordingly the Committee had to be re-constituted in February, 

1970 as follows:-

• 
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1. Shri R. Venkataraman 

2. Shri K.B. Rao 

5. Dr. B.D. Kalelkar 

4. Shri K.D.N. Singh_ 

· 5. · Shri R.P. Sinha 

6. Shri G. Janakiram 

7. Dr. "'K.R. · Chakravorty 

B. Dr. K.S. Chari -.. 

9. · Shri R.M. Sharangpani 

10. Shri Hari Bhu:han 

.• 31 • -· .-
Member~Inuu::.u">Y 1 , 

Planning Commission, 
New Delhi. 

Adviser(I&.'I.) , 
Planning Ccmmission, 
New Delhi.· 

Director-General, 
Technical Development, 

· Deptt. of Industrial 
Development, 
New Delhi. 

Joint Secretary, 
Deptt •. ~f Industrial 
Development, 
Ministry of ID, IT & CA, 
New Delhi. 

General Hanager ~ 
Ro~ela steel Plant, 
Rourkela. 

Ohairnan 

Member 

Member 

Hember 

Menber 

Chief Engineer(Technical) Hembcr 
_Heavy Machine Building, 

: Plal;lt, Heavy Engineering Cor[:n.,, 
Ranchi-4. 

Director(Technical), 
. Fertilizer Corporation 

of India, -
Sindri. 

·Director, 
Fertilizer Institute 
Division, 
Fertilizer Association 
of India, 
85-Sundar Nagar, 
New Delhi. 

Member 

Member 

Senior Supervising Member 
Engineer and Project 

. Hanager, Hr1dia Project, 
Engineers( Indio.) Ltd. , 
17, Parliament Street, 
New Delhi. 

Senior Industrial Adviser, Hc':lber 
Department of Iron & Steel, 

New Delhi.· ·' ·· ., 
. . .. 

-I-
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11. Shri M. Satyapal Chief(Chemicals), 
Pl~~ing Commission, 
Now Delhi. 

12. Sh ri N. N. Agrav.:ala Joint Director(Industries),Secretary 
Planr~ing Canmission, 
New Delhi. 

1.5. . The· tennl? of reference of the C~fttoo are:-

~) 

ii) 

iii) 

iv) 

v) 

vi) 

To suggest tho general type of organisational 
. matters for the technical consul tancy 

establiftlments Ylhich will be Suitable for 
om:' conditions; 

To recommend suitable measures to expedite 
t_he esta,blis.~ment of technical consultancy 
setvices:to the requisite extent.in tho 

. . . - - • •"'! - • 

count.,.,.· · - · . . ... •,J_, 

To advise on the pattern of technical 
·collaboration or association,. which may 
be necessary for drawing on foreign 
tec~cal· know-how to tlw :r:-eC)Uirod extent; 

To assess the Gxtent and types of technical 
consul tancy services required to meet the 

·- country' s needs during the Fourth Plan period 
and _subsequent years; · · -. 

. 
l'o assess tho existing facilities available 

. in tile country, in both the public and 
private sectors; -and- locate the gaps to 
be filled; and · · · ' 

To advise on the measures to be taken to 
fill the gap. 

. - . . . 

1. 6. The- .Cominittue hold several meetings fran time to 

time. Apart frOin · its ovm deliberations, the Canmittee took 

the ~portunity to· meet representatives of different Hinistrios 

of tho GoverP_'Tient of India, 7ochnical_ C9nsultancy ')rganisations, 

Contracting firms, Engineering Associations, Chambers of 

Comri10rce, Public and Private Sector Projects. Talks on general 

aspects of tho functions, definitions, foes and incentives 

-I-
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relating to consultancy services were followed ·by discussions 

specific fields,such as,iron and steel, fertilisers, petroleum 

refining, petro-chemicals and mining. 

1.7. At its first meeting, the Committee decided to 
,. 

conf.ine its scope of enquiry to tecr.nical consul tc.ncy 

- . 
service~ for setting up new capacities as d~_stinct from 

production and rrtanagement consultancy applicable to a plant 

already in production. Further, the COillllli ttee felt. that it 

:· : =. 
was not possible to devote much attention to technical 

•• !" 

consuita.'lcy' in' civil engine_ering except vmer.::: it was part of 
. : ... : 

an indust':'icl. .-pl'oject, firstly be~ause t.he scope of. such 
' . 

services ih indu-strial and housing conStruction, roads, bridges, 

dams, canai"s,· etc~ was broad enough 'to merit a special study 

by itself; rind,· secondly .because most ()f: the consultancy 

work in these fields was carr; ed out within the couatry and 

. did not generally :result ii)-_ an outgo of ioreign exchange except 

in turn-::Cey 'p~ojects. 11Iithou~, ignoring these fielCI..s altogether, 

the main ~~pl:iasis of the Committee was on the technical 

consult,ancy services nec:ci;3Sr:..ry f::>r the S'3tting up of new 
.... 

industrial_, venture ::: , . ..,. 

1.8. . Tho CommittGe addressed a deteilcd qu3st~onnaire 

(given in Appc!".Jix I) 'vo· about 70 ccn'}t': toney ·organisations 

which included manufacturi.l~g units undertaking consul ta.ncy, 

process and design wo;.·k as pccrt of their activities, and public 

sector undertakings Vlhicl1 had '.:-h0ir own engineering and design 
' 
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departments doing Consultancy work.· More than. thirty industrial 

and business associations were also addressed. Their views 

were sought in respect of vital gaps in consl..lltancy services 

in the country, the ne~d for and outlines of a code of conduct, 

the constitution of a broad-based representative body of 

consulting engineers, and the measures necessary for promoting 

the growth of consultancy organisations. 

1.9. So.1ong as the count~ depended mainly on imported 
. : . 

equipment and. t~ed credits in such vital fields as power ·.· . . . 
. generatio_n, metallurgical equiplnent, transport equipment and 

'·· ... 
industrial plants, it was only ?-atural that equipment and 

proj oct de signs developed in the countrio s from where the 
. , r 

equipment was imported, \vcre 'J.doptod. There was also insistance 

of tho aid givers to use their ce>nsultancy services, although 

this insistence has been gradually relaxed. as competent 

Indian organisations have developed. These difficulties 

arising out of tied credits qnd imported equipment together 
. . . ~ 

with lack of keenness to make use of indigenous technical · 

resources made it difficult to stimulate the growth of 

indigenous Consultancy services. Large investments have been 

made and big strides recorded in setting up capital equipment 

production facilities. It has, however, become in?reasingly 

obvious that tho country cannot fully reap the benafit of 

these investments and capacities in the absence of simultaneous 

development of technical consultancy services within the 

country. 

-I-



-: 35 . :-

')ne of the factors contributing to continued large 

scale imports of consultancy services has been the limited use 

of competent Indian skills. Availability of these services 

under different prog:ramme s of foreign technical assistance 

has alsO acted as an inducement to the use of foreign experts 
: • : . ; I . 

ratherindisd.'iminately'• Added to these difficulties is the 

Yidc gap bctYeeh equipmunt and project engineering as 

developed in the country. This Yill have tb be filled from 
. . . . . 

both sides i~e• by_manufacturers of plant and machinery and 

by consultancy organisations. 

1.11. Opinions have differed even on the definition, · 

functions and scope of technical consultancy services, and 

it has not been al togethe·r easy to identify and locate the 

Various gaps in available consultancy facilities and suggest 

measures for covering them. The problems posed vTere complex 

and considerable research Yas necessary. 

1.12. In June, 1969, the Committee prepared a Draft Report 

and circulated it for comments. In March, 1970, the comments 

received from different quarters Yere discussed in a broad-

. based meeting Yhere all interests Yere represented. These 

discussions helped the c~mmittee in framing final vieys on many 

specific issues and in finalising the Report. 

1.13. The Committee Yould like to tolce this opportunity 
' 

tc express its thanks to the many organisations and individuals 

Yh0 gave unstinted help in spite of their many other pre­

occupations. The Committee also Yish to place on record the 

ahlo ser"'rice s provided by its Se<'!retary, Shri N .N. AgrawBJ.a. 
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II •. NATURE & TYPE'3 OF SERVICES OF TECHNICAL CONSULTANI'S 

2.1 The term 'Consulting Engineer' gained currency in the 
.. . 

U.K. only after 1906. Neither the clients nor the professional 
. . ;.· 

consUlting engineers were aware of the specific duties and 

responsibilities of such engineers. Contracting and consult-

ing work were mixed up. It was onlY. after the consulting 

engineers organised themselves in 1915 to form an Association, 

did they clearly identify. the: 

"consul~~~~- engineer as a person possessing the 
I . ' -

necessary qualifications to practise _in one or 
. ,., 

more of the various branches of engineering, Who . j: . : r •· . . . 

devotes himself to advis:i,ng the public on engineering 

matters or to the designing and_ supervi~ing of 
! .• . . • ,. • • •. • ' . . . ' ' . 

•· .. ' .. ·.• ·. 

the construction of engineering works, and far 

such purposes ·occupi~s and employ~ his own office 

and staff, and is not di~ctiy or 'indirectly. 

concerned or interested ·in:- c-otrnh~;~i~·. or manufao-
' .. 

turing interests such as would 'ten'd.to influence 

his exercise·i.6:f-':tnaependent prof~s-~ional judganent 
' . . '. -:·'.I ~ • ,. ' 

in the matters upon which he advise·sll-~--'' 
• - .. _ .!. -... .. r 

The European Producti'17-ity Agency ot·'the Organisation 

for European Economic Cooperil;tioti(P~ris) \olhlch visited the 

United States· in .195'6' · t6 study 'ib~ w6;Jdhg·_ me.thods and 

conditions of A!lfericatl·.id,;n:st.Uting Engineers .. stated in its 
. .... , 

report of Juner, 1958' 'that''the term ,·consulting engineer' in 

its specific sense': · 

.. '· '" -I-
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"applied to an individuaJ. who is qualified by 

his professional skill, experience and integrity, 

to give independent advice to his client on engineer-
. ' '' 

ing projects by preparing plans; specifications 
al,'ld estimates and supervising their coRstruction 

L by the contractors. In a broader sense, it also 
. . 

appli~s to firms or engineers who analyse proposition, 

check suppliers' or contractors' drawings, in · · 

addition to bid calls .and to those organisations 

which also cove~ the placing of orders and· the · -· 

inspection and despatch of materiais~- In the u.s. A. 

scme very large Corporations are considered to be 

consulting engineers, a:l.th.ough -they include. within 

the scope of_ their service~ the organisation and 

even the execution of construction works." 
1: 

2.5 ·'·'iThe nature and type;·s of services rendered by Technical 
' 

' 
Consultants are as follow~-: 

I. Proiect' Planning 
..... 

· i) Market and demand surveys 

ii) Techno-economic Feasibility Studfes 

II. Project Designing 

i) Detailed Project Reports 

ii) Detailed Engineering : 
. . •, .· 

This activity includes, preparation of 

'detailed technical specifications, tender · 

papers, working drawings, estimates of 

mate~ials etc. for all standard and non-

-I-
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standard machinery and equipment, services 

and utilities and all civil engineering works; 

preparation of detailed equipment layout and 
detailed 

foundation drawings; preparation o~schedule 

of construction and erection of plant, finali-
, ,_ 1 'I 

1
' ·i·. 

sation of manpo\.rer requirements, organisation 
. -~ . •·. •• . I· 

chart, job specification; arrangements for 

recruitment and training; preparation of produc­

tion planning schedule etc, 

III.· Project Imnlementation 

Assistance in appointment of Contractors and 

Suppliers including advice on tender bids re~ve<i; 

supervision of actual construction and erection. . . . 
at plant site; inspection of equipment on -

. .. 
behalf of the client; ccmmis.sioning of equi!lllent 

after installation; assistance during initial 

period of plant operation through the provision 

of specialists, operators and advisers. 
:··: 

IV. Project Evaluation 

·'. Cori~ulting Engineers are also called upon to 
,. 

provide independent advisory services to 

enterpreneurs and financing institutions in 

respect of schemes received by them. Such 

services may also be required by the Governments 

concerned for evaluating project reports 

submitted by other consultants. 

-/-
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2.4 Professional engineers ~o normally handle the range 

of activities from project feasibility studies through project 

reports to construction and comissioning of the plants, can be 

'. broadly classified into the following group11: 

a} Consulting Engineers; 

b) Process Engineers; and 

c) Contracting Engineers 

a) Consulting Engineers: 

The range of activities generally falling within the 

scope of consulting engineers are: project planning, project 

designing, project implementation and project evaluation. 

Frequently, the process employed and the basic data for the 

process are generally obtained from the Process Engineers, if 

the Consulting Engineer does not have the necessary expertise 

himself in this regard. 

· ... b) Process Engineers: 

Process Engineers normally supply the basic process 

and relevant data portaining to a specialised process, on the 

basis of which the engineering design of the plant is developed 

by the consulting engineers. Responsibilities of the process 

engineers may sometimes also extencl to such activities as 

training of personnel and assistance during plant start up, ·:. 

in view of their possessing the expertise on process know-how 

and process.: operation. Sanetimes, the. activities of the process 
" 

engineer and consulting engineer may be merged into one entity. 

-1-
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c) <G6ntrabtini Enclneers 
-~ .. : . . :. . ::· ~· 'i' : .. .' .... ; . .-.~' . 

C.oiitra6tii:lg ·engineers normally undertake the cons• 
• 

. ' . ' .. ~ . . . ·.. . . . . ·.: .·. { . .. -
.t;r:uct.iun' and ·et-ection of plants, based ·on the desigri. and engi-

- .. . . . - . 
·.:' '. 

neering done ·by th~- ··6~~s~tii;gjproces.s :engineer~.: Xhe work 
. .. . . ·. ' l:. ; ••• • .. _.,-. ·-· . '·'.' 

has tq:: be·; carried out ~by th~ contracting engineers str.ictly as 

per Jibe ·desigrl and wbrkf~g dioa~~g~ pre~~red ,by .~he. COlJ.sul:ting/ . . . . . . . ... ·. . -~ 

process· engineers and generally under the superyisio~ of the 

·latte:r• 

2.5 Within the general· definition ol·consultiri.g anojor 
... ,' 

process engineers gi'lif?lJ. above there are n·~nnally t~o ·· dis&at 
.. . . . . . ~ . : . . : 

forms of. organisations: 
' ... , 

i) Independent Gonsult,ing/Process Engine'ers who have 
: ·. . ·.: . ~ 

no direct financial . and/ or' canmerciai afflliation . . . . . . . . . r _ .... 

with manufacturing. or contracting illt~te sts; and 
.·:-- .• . ,.· ·.· .. :·.-·:· 

ii) .ll.ssociat~d Con$ul ting/Process Engineers ·who either 
. . . . ·: . . 

' \,o • 

· have COI!D'llOn y~er.qJaJ,: interests 1.J'ith or are part of ... ~- ·.·' 

manufactur~r.s/contr!'l.ctors~o~ are the dE;Jsign.office 

... ' 

.. ~ .. 

. •:or a product or equipnent :'tni:lhufactur:lng unit. 

;r: ·. • 

2.6 The questic:m whether consulting/prbcess ~·~ginee;s· should 
.: .- .:· ' .: ;', . ·.-·... ·: : • .._: . .. . . . .. . . •. ~:· • ... . .. .t. 

or should not have direct o:r indirect. interest as contractors or 
• . • • • .• • . "1 ~ 

as supPliers of machinery was discUssed at l~ngth.by the Committee 
. • ; ~: •• . j : • . . . . . • : . •. • 

. ~ 

representatives of the c.ons'Ul tacy 'Organisati'orts; 'other ass~cia-•. 
tions and individuals. There was no ·~6mpl~te urirurlmity :tn:the .· ..... 

. .. . . . . . . ' ~ : . . , . -~ 
. . ' . . . - . . . 

views. expressed.; ·Sane 'held tliat consul tancy and supply of equipment 

-1-
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were not separable under given conditions or that manufacturing 

interests 1itere not necessarUy prejQ.dicial· to -ithe ·role of a 

consultant.· Most of the public sector manufacturing units held 
. _·. · .. \ ' ... 

the ~iew that it would lead to quicker growth of consultancy 

services; if the manufacturing units developed conSUl tancy 
... 

services as part of their organisation~. ,, During the discus- . 
. ,_....... . . ·-

sions, representatives of tn~nufacturing units, such as, Heavy 

Electricals, Bhopal; Heavy Engineering Gorpo~tion, Ranchi; 
i. 

and Mining and Allied,~dhinecy 'Corporation, Durgap-ur, pressed 
. : ... 

their·. claim that it would be desirable to foster within 
. . 

their organisations the oonsultandy services relating to 
·"' 

their fields. On .the.·other. hand, :strong feelings were expres­

sed' by • some Governme_I1i; Departments, Organi,sations, ConSUltancy 
. . \ \ 

finns . and others that a distinct ib-n- must be made between 
,. . :. ~ . 

consulting engineers and contractors/ equipment manufacturers • 

. It is oniy ~n independent_; consultant who can render unbiased 
... ' 

-a-dvice to the client anq. thus safeguard his interests. World 

Bank and other international· institutions insisted on engage-

men-t ·of -• independent consultants • 

.. ,_1. 

The Committee _did not find· any uniformity of practice 
. ' . 

abroad. vlhereas in the u. K., the consUlting engineers are . 

forbidden to have any interest in contracting or manufacturing, 

consulting engineers/ firms in U.-s • .A. coUld take up construction 

1. d 1 t suppll.iers could also function as consulting a so, an p an . 

engineers~· However, even in u.s._A. the code of conduct 

accepted voluntarily by the consulting engineers through 

-1-
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l!lemb.ersh:l,p of th~-:Association. ,of Professi0nal Engineers· · . 
.I 1 ' • • '. 

progr;-essively t_ends. to discourage .. th~m i'rom Uhdertaking "' 
.: ·-.. . . 

bo_th the functions viZ., .as a consultant .and as a contractor-
·~= . -· . . . 

fo~ the same pz:~ject~. ;Even in USSR, where the plant:::.:su.PP-. .. .. . -' ,·: ... · . 

liers contrac.tors, consuJ_~g engineers as wall as 'projects 

.. all lie. in the public sector, the manufacturers o.f plant and 

. ma.qhinery are- quite distinct and separate .froin the consultants 

and_. planners. On the other hand, in Japan;.· Contracting-cun-

' 
Co~sult&n~ organisations-predominate and the~e have been very 
' . . 

suc,cess:f't:!l in exporti!lg know-how, plant, -equipn.ent"'etc. 

2. 8. The confusion regarding the scope of act~vity of 
,,._ . 

consultaricif organisations was particularly pronounced in the . '• .·- . .· 
" 

matter of division of responsibilities between consulting 

engineers,. process suppliers and .equipn.ent manufacturers.-
. . . ' . . 

In the above context, it becomes essential to define the 
. . 

organisational groupa .either functioning separately· or· . .. . . 

with overlapping responsibilities as: (a) ·the professional 
. . . - - . . .. 

consulting ~!'lgineers or. project-consultants, {b} proees·s 
·. . 

. know-how suppliers a.n.d,· {c) equipn.ent designers and man'lifa.C...: 

tur.ers, and to :deal with. these groups separately~ . . . . . 

{a) Consulting Engineers: 

2.9 The. contention of some representa:li-ives of the 

profe~sion ~s th,at they ·were enployed by the. owners of the 

project, .. whose. interest was ·.their pr.ime con-sideration.· · 
·. . . . ; .· . - ... 

_Hith this identity of in~9rest,: they developed the .. Ov-erall· . ,; . . 

concept, of the p~ojec1; ar41.steered !t· to. its suciciessftll ' 
• -~ • #. • 
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completion to achieve the overall objectives of the project •. 
. . . 

In discharge of their responsibilities, it was necess~ 

tl).at. they were not tied up either 'with any particular process 

Imo-w-how .or product de sign of a manU:racttn'lng concern, and 

they vere able to evaluate canparative mer~ts and then 

select the best of the a7ailable processes ~d equipnent. They 

vera, thus, in a position to offer to the client independent 

ad~ice and proper overall basic system design. l>lhere the 
. 

consultants .!lad· direct or indirect interest as suppliers of 
·- . 

machinery or ,pontractors or had any other commercial interests, 

it vas likely to influence their independent judgement and the 

client might be deprived of ·th"e benefit, of sectn'ing t~e .best 

equipnent and construction at. the lowest cost •. ·' . 

-··'-' -,-.· 

2.10 . . . It waS. further ar.gued O!J. behalf of the independent 

consulting engineers that the cust,omer, although confined .. 
vithin the limitations of the standardised products, should . . : 

··.silll have as much freedan to look after his interest as ' . - . ·. .. . . 

ppssible. They felt that ~ere vould be a certain amount of 

.inertia and vested intere:?t with any manufacturer of equipnent 

tending to 9ppose change, :Improvement. or radical innovation in 
"' . - ~ .. . : . . . . ' -- . . .. 

. ~ - .: . 

designs unless subjected to pressttr~ f.ram the custaners and 
. ... : . . . . .. 
---- .·.. ....... _:. -- ···- -··· ~-'---·· .. : . .. . 

their consultants. The consulting engineer, not being tied . . . .. 

• 
down .to such considerations and with his preference for 

,,, 

improved machinery, could keep the manufacttlring organisations 
... ' • ! • ·, • 

more alert and awar~ of the imperative need for keeping abreast . - . . . . . ~ 

of the latest .technology.:~ and be in a position to offer the 
~ •, . . . · ... 

same to the custamersv 

-1-
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2.1i. Other views expressed Wf?re that the consulta.ncy services 
. ' -· .. · 

as developed so far in"the country are being offered not only 

by tin{ independent·· consultancy organisations but a], so by 

the equipment manufacturers, product manufacturers and 

contractors. It has been stated that the experience gained 

by a manufacturing. organisation having design and consultancy 

cells, has_ been of trmendous advantage in Shaping a continuOUs 

and harmonious rapPort with their clients. The technical 

services rendered by the plant manufacturers including consul-
. 

tancy. ?ervices sometimes form a·· package deal of collaboration 

and are offered directly and c·onfidentially without introducing 
.. -.. ' 

a third party as a consultant·~ · It was also· pointed out that 
. . -

' . 

under the present conditions in India, there was not very 

great scope .for the wo_rking ·of independent e:·6l1sill tanc~ fi~s. 
. '.~ 

Such firms)nay not grow rapidly. This difficulty could 
L : , 

be met .. ?Y the expansion and growth of contracti~g ~nginoers 
~ .. 

and eqUipment designe:rs. If the consulting engineer was 

also a contractor, he could take up a job on turn-key basis 

assuming entire responsibility. Experience gained as a 

contracting engineer will not only be a complementary-quaJ.i-
. . . -

fication for one functioning as a consultant but it will also 

enable him to offer such services. to foreign countries. It 
•' .... 1 • 

was from this poin~ of view that in Western Europe and U.S. A~· · 

engineers, .contractors and m~ufacturing conce'i•i::is had 

legal status as professional engineers. · 

-1-
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2 •. 12 It has also been suggested that besides the equipment 
,., 

· maiiura~tur-ers, a product .m8.nu£~cturing unit should also be 

pennitted to ~nt_er the field of consultancy. Such a unit 
· .. ; 

may .have the experience and possess engineering knowledge of 
·'· . 

~.· ·I 

a better quali~y in its partioiJJ.ar field than most of the .. ··. . ... 

·consul tancy f~:'llls. 
':r 

'1 .. . : .. : 

2.15 . .. . There ·is no denying the. fact that a nUilber of equip.. 

m~nt and product.::. manuf'actur~rs ~ave set up well-equipped 

research a.nd .desigr{ cills which undertake consul taricy as 
.. .·. 

~ .. ,.. !" . ·~ ,..: ~ 

well as the pr6cess ·design 1.rork. These c·ells alongwith 
·. . • '.1. ·.. , .. 

their manuf'actilr:irtg cnm:tterpa.I"t13 are in a position to offer 
, .•. 

tu.rp..key: project·;r tb their cli.ents and ·also give necessary 
·• 

guarantees regarding perfo:tmance. ·The· ·Canmittee, therefore, ., 
•····. 

feel;' that it might not be desi!!able to up~et' these arrange-
: . . 

ments at this stage of our devel·opn.ent. For all practical 
-'· . : 

purposes, consuiting engineers could be dev1ded into two 

categories, namely, (~) ~~ependent consti±ti~g engineers, 

and _(b) llssociated consulting engineers- those associated 

with product/equipment Ill,anufacturers ari.d/or.undertake contracts. 
· .. 

Each cort.sultancy organisation shouJ,d specify in which categor,r 
•• · . . • i . • • .. 

it. f:;U.ls, and it should the~ be left to ea:C:h 'client to decide 

whether he. would prefer to employ an 'independent consultant' 

or ·an r associated consultant'. Gradually as the kno~how 

becomes widespread and many manufacturers are able to offer 

identiaal/substitute equipment, independent consultants 

will Require greater importnnce. 

-/-
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(b) Process Engineers: 

2.,14 These engineers offer process flow-sheet and design 

of the various -sections constituting the plant. They may 
.. . l. . 

function with separnte entity of their own or.for.m part of 
. . . 

consuitancy organisations oi' as part of equipment man~ 
; ... 

facturers. The;r tii'e.y~· i1:cert~ln cases, also undertake supply 
! . . \' 

-· ·- . . . . . . . ~. -. . . . 

of necessary plant and ·eqmpment, essent1.ally got fabr1.cated 

. a:c'~ording to their ~esigns. .Since basically the firms are' 

--~ se:Llers of design and know-how, the Committee felt that such 

'finns ought to be enco~ged, provided design engineering work 

and :f~ther development of process know-how were progressively __ :... -. 
. ·~: 

carried on within'the coUntry. 
. ' 

These fir,ms nonnally cater to a specific section of 

Plaht f~~ which ei tJ:;ler the general consultant or the clients 
r .. ~ . 

can engage their, services. Thus,in many cases,their. supplies 

fotm only a section of.the total plant, 'such as,a sulphuric 
,\ .. 

acid plant being installed as a part of a fertili~~r or-a 

steel plante The custcmers can· directly engagt3 their s~;rvices 
,; . ~-

or through the overall consultant to facilitate coordination. 
. . . . .· X .. · . . ,, . 

In the alternative case where it is proposed to set UP .. a · 
. . .. ".' ~ :. ' ... 

Plant which entirely fal+s within tli:e sc.ope of the process: 
. . ~ .- . . . . . ' .. . .- . (. . .. ; . . •, •· .. 

suppliers and plant d,e,.signers, it would be for the.;.customer 
... ' -:·.~·. 

either to engage them' to .. :the exclusion of ~e ~rofessional . - .. ·: ·, 
. . 

consultant or through them. · Where an entire plant is . set up 
· of · \ · · 

in this manner, the responsibilities·::Z:consuitants, process 
·' ' 

... ·."' . 
suppliem and plant deslgners are c·ombined. Thus, there is 

-/--: .. · .. 
'· 
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considerable flexibility in the manner in whiCh a process 

engineer may, in fact, operate depending on the circumstances 

and the wishes of the client. In accordance with the prevai­

ling practices and considering the need to encourage the 
. . 

development of process firms engaged in process engineering, 

the CCI'!l.lllittee has cane to the conclusion that process engineers 

need not be excluded from functioning as ·consulting engineers. 

(c) Contracting Engineers: 
.. 

2.16 The third group is represented' by the contractors who 

undertake the construction of the plant for the client and offer . . 

perfomance guarantee.. This function is generally undertaken 

by an equipment manufacturer, a product:_ manufacturer or a process 

des~gn engineer •. It has.been pointed out to the Committee that 

there should be a. J.,arge nun ber · of 'contract ··engineers in the . ·.' 

country, who shoW..d prOV"ide a good base for the selection to 
' . . ~'-'". 

project owners. It was further pointed· out that it would be 

detrimental to the country to gtve 'a 'l~gal stabs to only 
c 

. i· 

independent consultancy organisations Without i:n'y corr~gpor,;ding 
. ·,, 

legal .status to contracting organisations as it w~uld eliminate 

the 'turn-key>lant concept • ·Further, an:lllhstrati~n Was 

given of Ja.pan where ,the fu.nctiob.s: of c~nsultancy and contracting 

have been combined and it is this type of organisations "Which 

predominate and are successful in exporting the know-how, plants 

and equipment and undertake turn-key projects. In view of such 

conditions, there should be no compulsion for the consulting 

engineers to be independent of or unattached to any manufacturer. 
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.... 
2.17 Same or the product manuracturing units like the 

Fertilisers and Chemicals Travancore Ltd. and the Fertiliser . . . . 

Corporation or India, have set up COnsultancy .and design ( 

engineering organisations which are. capable or taking up 

consultancy, design and even tu:r;"n-key jobs ror the setting up 

or rertilizer projects. They can, therefore, act both as 

consultants and contractors. Being affiliates of the 

manuracturing organisations, these· units, F.E.n.o. and P&D 

Division of· F.c.r. cl.a:im experience· of working on rertilisers 
. . ; . . 

and of. having· the know-how for such. projects. There is some 

farce in the argument that·'these. organisations can reco,mend 

. know-how ·about which there is no doubt and of v.Jhich they have 

. fl,lll experience. One has to be stire that as consultants they 

h~Y.!3 no particular· bias and· have ·kept their ~owledg~ u:p-to-date 
.. 

·-regarding ·the :latest techr10logy aild developments. Similarly, 

.H~E.c., Ranchi, MAMC, D~gapur, Engineers India Ltd., which are 
' . 

manuracturers of equip!ient or are procesS-design engineers, 

und<;?_rtake contracts to construct projects.· They worlc in . 

collaboration with other consulting engineers, if necessary, 

~ undertake turn-key jobs. · ·· 

. _!. 
~. . ·. . . 

It has been suggested that ~ontra~ting engineer 

should be r~cognised and given d1.1e importance, for it is he 

who assumes overall responsibility for the. project time-wise, 
. . .. 

cost-wise and quality~wise. 

-1-
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2.19 The Committee after considering the different views 

0€09 to the conclusion that Consultancy functions can be 

performed by either the independent consultants or the 
' ·' 

associated. consultants. J;t is r6r the client to choose 
.... ; . 

. .- -· ·... ' ·.~. ~· 

batwe~n the two qategories of consultants. 

. 2.20 Whlle the equipne:ht manufact~rs lieed not be pracl uded 

frcm acting as consultants·, the Committee wotlld like to stress 

that the equipnent Jllailufacturers shol;lld mainly concentrate 

their efforts in the direction of improvements .. in equipment 
. ' 

design and standardisation. The equipnent .manufacturers should 
. •' . . 

have a well organised. Research and Deyelo.£2llent cell to undertake .. 
this :wo;rk. Avallabllity of standardised ~quipnent and capacity 

~f the equi}llient m~ufacturers ·to adjust and modifY.their equip.. 
' . 

' '· ' 
' . ' : .. ' : ~ .:. , .. ; .. 

ment suita,bly without foreign assistance ~o meet tfie particular 

needs of a pr~je6t facUitates the lay-out and _,cori,struction of 

ind?strial. plants, 'e. g., an eqUipnent manufacturer' should not 

only be able to offer a standardised;thermaJ. set of.120 Ml-1 

capacity but if in· a particular case it is necessary·to instal 
\ .· 

.:~a_ i1s ()r 1~5 M~1 'set, it .shquld be in a position to'd6. ~o itself 
~ ·, . 
,. ' 

d:·~'ther than import the know-how for such slight ·modiflc-~tions. 
~ . ·. . 

(.~· .. · ... · .. ' . . .•..... ;_· ... · .. . ' .: ,· .... 
··. Tlf~· ·equipment mantifacturing units should, ~e.r.?Jore, be able 

. .. . . ._:; ;1!::., ·_,·\ ... , ..... '. . :_.=, :~ '~,, . 

to develop new ahd v~:ded _typ,~s of equipmen~"""~~signs. They 
-~~.·.~ ~··.. •' 

sho11ld intensify thei~ -~fforts more ·6n equipnent dSV'el0.£2llent 

and ·re.search which co4i help in the standardi~ation of the · 
. . -·. 

products, selection of indigenously available raw mater~als 

' -1-
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in place of iffiported ones, development of canponents either 

within their plants or through ancil~aries, improving the 

efficiency of their operations and reduction in costs. They 

should also-try to digest arid consolidate design arid documen­

tation which they have already s~·cured · f'ram abroad and which 

can help them in import substitution and standardisation. In 
. . . I 

other words, manufacturing organisations should provide essen-

tially the necessary technical ~se for the design of the 

plants in their lines of manUfacture making the country inde-

pendent of foreign collaborations. :: 

2.21 Taking all these factors into consideration, the 

Canmittee is cf the view that: · 

i) Both types of consulting engineers (independent 

as well as associated) have developed in India 

and helped the growth of indigenous projects. 

They are also undertaking exports of consultancy 

services and 'turn-key' projects• There aPPears 

to be no need to disturb the existing pattern 

although with the growth of a large number of 

canpeting equipment and product manufacturers, the 

independent consUlting engineers will grow and 

gain in importance; 

ii) There is wide scope for the simultaneous growth of 

Process arid Equipment Design Organisations whose 

efforts would be complementary to those of consulting 

engineers; 
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iii) The manufacturers of equipment should concentrate 

their efforts more on product design and developnent; 

iv) The consulting engineers who form part of or are 

associated with any contracting orgamsation or 

manufacturer of product or equipn&nt, should 

specify their status clearly so that the client 

knows their interests before-hand; and 

v) The consUlting as well:as the contracting engineers 
. • . ! . • 

are essential for erection of projects and both 
. . 

should be given due recognition. 
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III. REGULATION ')F THE PROFESSI:)N 

The profession _of ·consulting engineers is new to India 

and steps need to be taken to regulate and ' control the practice 

of this profession by individuals or organisations. 

5.2. The relationship between a Consulting Engineer and 

his client is a professional one. Historically, the professional . . 

m ~~ 'h '\S been identified by three criteria: 

i) he must be highly competent as a result 
of his education, preparation and 
experience, 

ii) he must assume a responsib~ity to his 
client and to society Which transcends 
personal gain~. and 

iii) he is able to maintain best of human 
relations so that he makes effective 
use of his talent and time. 

I . ' 

3. 3. The profession of a Consulting Engineer is inuch · 

like the medical and legal professions. ·In ali such professions, 

one is judged by the fact v.hether one subscribes to and' ,; 

practises faithfully the codes of ethics enjoined upon him 

by his ·own profession. For proper growth, the position in 

regard to the profession of consulting engineers can be no 

different. In fact, in most advanced countries this is exactly 

how this profession has developed. Assurance of ethical 

practices and conduct has been achieved essentially through 

the self-regulatory measures adopted by the profession itself 

and not through recourse to legal or legislative actipns. 
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Q•4~·· < · · The Committee devoted consid~I'aple, time to this 

. . . " ~' ~-- --. . 

· :P;\l'oblem ,sit{ce ~ p:r;oper ~olution will greatly ;influence. 'the . 
·• -' • • J, I •: --:~ J: •.:"' ·.;· .. '· ..... :·;J • - • .. o 

f~ture dev~lopment of this professio'J.f;.:-. !l'lfey came to. :tihe 
~ ' . . ... 

conclusi~>nJtha~. steps must be taJn~n .·~gently_ i:,Q, ~stablish a 
~-.-. ·_. -~ .. --/:-::. __ ·._: ·: __ . .. . . - . 

professional All !hdia Institution( s) or Association( s) 

whose merilberSl1::i.p' by a consultant or con~ting or&anisatidn .. . . 

·· wbUld infuse co~fid~nce in a· client 
;; --

and .Which woUid itself 

be the watch-dog of th~ p~dfesslon both ~'respect of its 

interests as also its ·p~pf.ormanc:e :.. collectively or . . . . . 

individually •. There can be one ali-India Institution/ Association 
... 

to repre~e~t __ bot'h.-the.: !indepE;;l1dent.'. ~d J ass.ociateclt consultants; 
. ·:· 

or else, there may be two such 'in sUtutions/ associ,ations to 

represent s.e:paraGely ~1e two types of c;:ons~tants. The proposed 

national Institutioh(s) 'or .Asioci~tion(s),-of.' consulting 

engineers will formulate Code . of Conduct' adherence '.':to VJtlich : 
; . ~: i . ~- .• ' . . . •. 

must be a pre-condition for. continuing membership_, of the 
,., ., . . .. ·. ''· . . -

Institution/Association. These tw9 important niat~ers are • 
. ~ ·. . ·;· ' . . ' . . 

discussed in grcat?r det::dl. hG:r.-3-q..'lder. : ,-, . ·. ' ,.: . . ' ,.· t_':_ •.• 

.-, .. 

on :heillthy lines, it is vital that undesii':ibiEf· ele'!l~nts and 
. : :. --· ·. . . ' ; .-

p:i;;dcticei are kept out.· . Like tne' other pr~f~-~~i~ns ,sU.ch as, 
. ·-· . . . [.•• 

., 

Committee's view;be best achieved by requiring the conii.ultants 
' .. ·'· . . . ·-,.· 

. _. ' . ·"I . ·'- . . - . . . • 

or !consUitlng Organ5 .. sations to be a member of the proposed-~~ 

India :rnstitU.tt6ri(s)lA~::;oci~tion.( s) • One of the main fu~ctions 

of such an institution/ a.osoc::..atlon would be to ley down proper 

- \··-
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stand.ards of education, experience, <;:apabili ty, capacity etc. 

for eligibility for membership, more or less on the !sam~ lines 

as has been done by the Institute of Chartered Accountants. 

rt:woUld also lay down the rules and code of conduct to be 

followed by its members and make their continuing membership 

,. conditional on faithful adherence to such a code of conduct. -

3.6. There are, at present, two associations of 

consulting engineers in the country. The Consulting . . . ' ~. . .. .. 

Engineers Association (India), New Delhi. was sponsored by the 
. -~· 

Institution of Engineers and incorporated in 1959 •. Its 
' . . . . ' . 

membership is open only ~9. senior practising ~ng~eers of good . . . . . . . . . 

reputation and possessing 15 years approved experience and 

holding corporate membership of the Instit·~ion of Engineers 

or any other recognised professional institution. The 

Institute of Consulting Engineers was set up in 1958 and has 
.. 

its headquarters at Calcutta and branch centres at Hadras, · 

Bangaiore, Bombay and New Delhi. It is 61aimed that many 
: .:... 

prominent consultants are its members. '' 

3.7. The Committee was of thE? view that tl;l.e best course 

to set.up an All-India Institution(s)/Association(s) would be 
. : . . . . . 

for .the Government to appoint o.t the earliest opportmity 

o. broo.d-based Experts Panel to e?Comine this mo.tter in depth 
.. . . 

and to dro.w up a Charter/Constitut~on_ for the proposed '" 

Institution( s)/Associo.tion( s). The Panel should consist of . . . : ~ '' .... 

. 7~9 representatives, of Consultancy orgnniso.tions ... or both the 
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categories - ip4ependent and associated, process engineers, 

contractors, product and equipment manufacturers both ifi the 

private and public sectors and Government departments dealing 

with consultancy and projects in one form or the other, with 

a senior Government official as its Chairman. The Panel may 

examine 'Whether there should be only one Institution/Association 

to represent all interests or else there should be two separate 

Institutions/ Associations to represent 1 independent' and ' 

'associated' consultants respectively. Another point -which 

the proposed Pafi.el may consider is 'Whether one of the existing 

Institutions/ Associations may be given the status of the 

proposed a,ll-India Institution/ Association with some changes 

in its constitution and the other merged into it or else a 

new Institution(s)/Associationf s) with its own constitution 

may be set up. 

3.8. The Committee further feels that in the light of 

the recommen~ation~ ~f the Experts Panel, the All-India 

Institution(s)/Associatiop(s) may initially be established 

on vol\lll tary basis and, in course of time, it may be given 
. . .... · 

a legal status in the same way as the Institute of ~a.:tered 
. ·'- ·- -· 

Accountants of India Which was established through an Act of 
• _;j 

parliament. The cori!posi tion of the Governing Council woUld, 

no doubt, be one of the' matters for examination in depth by 

the suggested Experts Panel, though in th~· Committee's view 
., . . 

Government representation ·on the Governing Council would ~~t 

only be desirable blit ~ssential to enable it to function properly. 
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5.9. Once such an Institution/Association has been 

established - and no time must be lost in doing so -Vthe 

consillt~g engineers will find it to their advantage to 

be a member of this Institution/Association, whether practising 

individually or as an organisation. Those unable to secure 

members.~ip will; in course of time, lose confidence and may 

not succeed in getting any good business. When this 

Institution/Association gets a legal status, it will be possible 
• 

to debar non-members from practising as consulting engineers. 

5.10. In India, where most consultancy firms are of 

comparatively recent orlgin, an All-India Institution/ 

Associ.ation following high standards will have a number of 

advantages, ~.g.: •. 
· ..... 

i) Being an All-India -Jrganisation with 
Government participation, it will be 
able to lay hig,.~ standards of discipline 
for the consultants; 

ii) Its standing will inspire great confidence 
of the clients in its members;. 

iii) It would more effectively represent the 
interests of the profession before 
Government and the public; 

iv) 

v) 

The unhealthy and self-defeating spectacle 
of rival cl~ams by differe:::J.t bodies claiming 
to represent the s~e intere~s would be 
avoided; 

It would undertake, on behalf of its members, 
an examination of major projects planned 
for the future in order to identify the 
extent to which work could be assigned to 
its members; 
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It wo~d. provide an effective forum through 
\olhich its members could advantageously consult 
each other on matters of common interest· 

. ' . ' . ' 
ni) It would. serve as ·the centre for documentation 

of info:rination -on· consultancy and projects 
and thus it will be the store-house of the 
lastest techniques and processes kn~wn to 
Indian consultants. 

3.11 Having regard to the fcregoing, · the¢ommittee came to 

the cC>nclusi:m that in the. context of: 

i) ensuring proper and reliable standards 
of services; 

ii) cnf.'"lrci.ng a uniform code. of conduct and 
ethics upon the prC>fe ssions; and 

iii) providihg proper recognition to the profession, 

it is most desirable that a single or two broad-based, 

fully representative natbng.l Institution(s)/Associition( s) 

be set up, as early as pC>ssible. 

3.12 The Committee is convinced that if the professLm 

is to de_velop on s:Jund and proper lines, to perform the vital 

tasks which come wi+.hin its ecope-, besides the creatl6ri: ·or 

an Instituti:m/ Association as de scribed above, it will be 

necessary to enjoin a Code of Conduct which mu.st be faithfully_ 

adhered to by all those practising in this pr~fes'si:m. · In 

most of the advanced countries, the conduct of COJlsulting 

engineeJ:'S is strictly' regulated by. codes 0f'et~1i?k enjoined 
·,.' . ' ; 

upon them by their _respective professional b-odies •. The 
.i·.··. ·. 

Committee. had a.ri' opportunity of examining· these c:>des of 

conduct and wo lld like to draw attention to some of them. 
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Practice in U.S.A • 
. r. 

In the United States, the profession ~f co'risUl tancy 
. . .. , ... 

' .• . . •- .. 
is ~ontro;l..led, on the one hand, bY-legislation and,' on' the 

'. . ... . . 

other, by the voluntary rules -~f the consulting engineers' 
. . ; •.·· ·. ;·.... . .. . . . 

lissaciations. There are no federal lawsCsuch ·as; th.;~~ 
•. J :: ····: 

applicable to doctors, laWyers, accountants, etc.) specifically 

con-cerned with consult:tiig engineers. There are~ however, State 
.. :· .· 

laws' confined to 'two aspe~ts. ~f p.rofessionai practi,ce only -

the public registr~tion of engineers and th~~proh.ibition of 
' ' ' '.· ~. ;,· 

··, • > 

corporations from practising as c6nsul ti.Iig engineers. · 

State registration of consulting engineers was 

originally introduced to protect the public against. bad work 
• 'f'( .• • 

and unso'.llld advic-e prorld.ed by person:s ~thout proper technical . 
qua.lificatio~s• Regist:r;ation was nec?ssalji" if ony person 

• '\· • . . . I' • 

offered his services to the pubiic o.s a consulting engineer. 

It was riot usually necessary • for ~ngineers employed in the 
' " 

office of_ a consulting engineers to be registered as 
' ' . .:. 

professional engineer.:5. The partners of the firm were 
. .. . . -·· 

required to be _registered as professional engineers. It was 
• :.'.f.J~. 

also laid dovm that engineering plans ::hould usually be signed 

by a registered engineer • 
• 

In each State, ·on 'Engineer' was defined in terms 

of specific co.tegory of a0ti·vity.,. Registr(ltion was required 

i~ ~1 c~ses where tho engineer ~~'i' a highly trained specialist 
. • . -:· ''!'.· • • • 

of university standard, civil, me~h&fcn]} ·or electrical, etc, 
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...... 

In some states, registration was required for categories of 

engineers who were not of University Graduate standard •. The . . . . . 

title of the professionol.engincer .did 4ot necessar~{y -~~0~~· 
a high levei of technical· qualification. · Registrat~on wa;3 

. . 

independent of techn:ical education or qualification of the 

engineer and was usually· dependent on a· specified period of 

service in a resf,onsi'ble position ·interpret.ed as .covering the 

period men he had made re~sonablo· 'advance and was underta}cing 

responsible engineering design work. Registration entitled .the 

Engineer to use the ini tiais ·rtp .E ~·n (Professional Engineer) 

after his nome. 

5.16. . T\.ro aspects which have been ·specifically mention~d 

by the OEEG as some\>Jhat unsatisfactory were: 

a) 

b) 

the word 'Professional' did not imply 
the person having any absolute standard 
of ethics, end 

the qualifications for registration were 
entirely technical and no distinction was 
made between an independent consulting . 
engineer and the engineer employed in 
industry. Further, the qualificatioclS varied 
widely and in many cases did not provide 
as good a protection for the public as 
membership of one of the Associations of 
Consulting Engineers did. 

5.17. The European Productivity Agency of the OEEC has 

stated that, over the years, a number of State Associations 

of.Consulting Engineers have been forme·d in the USA who~e. 

membership i~ restricted to qualified engineers and who are 

independent of commercial int~rost.and are practising as . ,,. 

independent consulting engineers. ·The ethics, brr-laws. and 
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the code of practice of these associations are of a fairly high 

standard and comply gene rally with those of the Member 

As;Jiations. fof the Federation Internatiomla des Engineurs · 

Counseils (F.I.p.r.c.). It is further stated that each of the 

established associations have. adopted some sort of code of 

ethics. As a preliminary to the formation of the Consulting 

Engineers(Co'llllllcils,. the< constitution @d. the bY:-iaws of the . . . ,. . .... ,_ 

ten associations· VJhich. were ~vent~:& to become the founder 

associations of Consulting Engineers councils in u.s.A. were 

tabulated. The tabulatipn !riJicated that a Member must be 

(a,\ licensed and registered, (?) actively. engaged ~ri p~ofessional 
engineering practice (c) a principal i!l a consulting -engineering 

. : .. - . . .. 

fi:rm (d}not cbru{ected with sales :and (e) not a sala.Tied employee. 
. : .. . . ; . . . . 

In brief, it could .be said that in USA also there is a pontinuing 

development toHards a urtiform· code of ethics of high standard 
.. . . .i .. :' -·~: . . .. 

for the consultb:tg engineers.· According to the Agency, very 
' ~ . 

real attempts ,;ere being made to educate the public as ,.Jell 
... 

as all classes of engineers· about appreciating the standing 

and dignity of the independent consulting engineer_s. 
·:-·r ._;·_. 

Practice in;Euro~e: 
' ' .. 

5.18.• With regard to the pr~ctice s prevtil.ling iri Europe, : '· 

some idea. could be obtained from the Code of Conduct guiding ·. 
. . 

thC?:tlfiDIC. The FIDIC was founded in 1915. ·The Associations of 

Consulting Engineers of different countries are the members of the 

the FIDIC. FIDIC was formed:-
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(a) 
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to establish and maintain an international 
body of competent, reputed and independent 
experts, . · · · · · 

(b) to prom·:>+.e the appll~atio~·-and observance 
:_.of_ such rules ,of conduct o.s \-ro,J.ld guide the 
true consulting engineer in his profession 
apd . . ' 

(c) 
' -

to watch his p0rformance . and. reputation. 
. . . .. . . 

The aims ?nd objects· of profe ssion;;U. ·associations 

affiliated to the FIDI C are· as follows:-

5.20. 

11Consulting engineer belongs to an honourable 
profession free from com'IlerCial bias.·· He .C ~-::·.' 

·must be o:r strict integrity. He is not conne~ted 
wj.tlJ, trade or commercial business. He is 
remunera,ted ·solely by the fees .paid to him 
by his client...... · .-
His/posi.t~on in the industr.:i,!3l Horl<t is 
equivalent to that of the Barrister~a:'~'iaw 

. in the legal field. and ,the Doct.or of ~1edicine 
in the medical ·world. • • • • • • • -; · 
He-must retain absolute_indepertdence of act~on 
with regard to contractors and 'he must never··~ .... 
o.ccept~.from them any kind of favour ~Ihich might 
compromise the impartiality of his decision .. 
or prejudice his duties to his client. 11 

.. . . . . . 

' .. 

... , 

-Compliance with these principles involves certain 
. ' 

restrictions on the'' consulting engineer1 s activiti.es._which .·· 

he must observe to establish !ffid retain'the confidence of his 

client. He is to mare these restricti.ons with the .. J.at.JYer, 

doctor and the architect. He is not to advertise· or solicit-for 

work. 'Ihe Agency of the OEEC has further stated that· iithe 
:· ..:_' ... · ~ . ~-
- ---:· ·.i '! ·. 

dividing line be:!;\.reen :the. ·P:r'.9fEi!ssional and contractin:g service ---

is frequently· lost. ·;ugt{t of' ·~ven by authori ~~e ~- and. administro.tio~s 
- . - '. . . 

,. 

who mould know better.n For irlstunce, many admi.nistrative o.nd 
. ., .. · . . . 

government departments have lo.ic;l. do-wn o. rule that coiipetitive 
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;~ ,. . . 

bids must be called 'f'or .in the case of all projects over a 

certain value and they; try to apply these rules to consulting 

services. This procedu±-e is neither in the public interest 

nor is required by lawf' 

Practice in U.K. 

5.21. In U.K., a code of conduct is made applicable through 

Membership of the Association of Consulting I!hgineers 'Which 

was formed with the object of promoting the· advancement of 

the profession of consulting engineers by associating together 

for consultation and cooperation those engineers whose work 
. 

was of a purely consultative character •. One of the primary 

objects of the Association is to ensure that consulting 

engineers 'Who undertake to advise on engineering matters 

shall be fully qualified engineers in the respective fields 

and should function in all professional matters in a strictly 

fiduciary capacity to their clients~ The rules of professional 

conduct as laid down for the membership of the association 

include: 

(1) 

( 2) 

(5) 

A member in his responsibility to the client 
and to the profession, shall have full regard 
to the rules of the professional institution 
to vlhich he belongs and to the public interest, 

A member shall discharge his duties with 
complete fidelity, 

A member shall order his conduct so as to 
uphold the dignity, stancing and reputation 
of the profession. He shall not conduct 
himself in a manner, nor act in any capacity, 
nor hold any appointment vlhich, in the opinion 
of the Council, prejudice's his positio-1 as a 
Consulting Engineer, or c.s a member of the 
association, or is prej UC.icial to its interest, 
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(4) A member shall not act so--as to injure, .· .. tr·,, 
directly :>r indirectly, the professional 
reputation, prospects or business of another 
member - provided that this rule shall not 

( 5) 

( 6) 

(7) 

(8) 

be taken a prohibiting expressian of technical 
opinion on behalf of his cUen+. before a · 
tribunal, or in a commissioned report, or 
of_ lodging a complaint ,Jf the conduct of 
another member to ·a Cunpeten t body -which 
lays down rules -:>f conduct. . : · 

-· 
A member shall not, directly or indirectly, 
attempt to supplant another ·member; nor 
s.I-J.all he intervene in engineering work of 
any kind \ofuich to his knowledge has already 
been entru~bed to another member. 

A member shall not review or take over wdrk 
of another member acting as a consulting 
engineer for the same client, until he has 
either obtained the consent of such member, 
or has been notified by the client .;in::-writing 
that the connection •:>f such member 'With the 
work h::j.s been terminated. ·· · 

A member shall not knowingly compete with' 
another member on the basis of professional 
charges. 

A -member shall not, either himself or through 
any person or firms,· canvass, e.dvertise for, 
or solicit professional employment; neither 
shall he offer to make payment by way of 
commission or otherwise, for the 
introduction of employment.· ··· 

( 9) A member shall not. be a direct· or salaried 
employee· of any. company, firm. or person 
carrying on any commercial,. contracting or 
manLl:f'acturing busineSS :whi'ch .mrJY be inV·JlVed 
in: the class of work to Which his appointment 

. relates. Neithe:::- shall he,: Tltn))-:a.t 
disclosing the fact to his .~lient in writing, 

. · ... ,hava any substantial financial inter-ast in 
_ :-- a: comj;rany nor shall he be an agent for any 

· ·· such company, firm or person. 

{10) A member shall not receive, directly or 
indirectly, any royalty, gratuity or commission 
on any transacti·)n or on any article or process 
in connection wi. th the work to which his 
appointment relates, unless acceptance of such 
royalty, gratuity or commission ha::: been 
authorised in writing by his client. 
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(11) 

(12) 

(15) 

(14) 
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A member a,hall not, exc~pt with the authority, 
of, and ·on behalf of hi's client,· place .. i • · • .· . 
contracts or Qrders •. Nor shall he be the 
medium of pa.Yffients on'h.is client's behalf ,.c · 
unless instructed to 9-o so, but shall only 
issue certificates to his client for pajment. 

A member shall accept remuneration only· 
from his client unla ss he has his client1 s 
authority in writing to do otherwise. He 

. shall not accept arry trade ' commission' 
disod'Jrit, alloHance, indirect payment or 
other consideration in connection with 
any professional wo~k on which he is enga~ed. 

A member pha,ll,nOt practise :Ln respect of 
work on sHes .in th~ United I{ingdom · tmdi3r. :: · 
the protection d:f' limited liability-, and 

: . i . . 
A member when worMJ . .ng ~h ari.other country 
shall. order his cohdudt according to .th$se 
rules; but where there are recogniSed 
standards of professional conduct laid' dow· ·· · 
in that country by a competent body 
recognised by the Council, he may order hiS 
conduct according to such st~dards. 

The questionnaire issued by the Committee 

elicited the opinion of the Consultancy organisations 

regarding compulsory registration of the Consuitlancy ·· . 

Enil.n~erlng firms and Wn.ether there is need'T.or a:. code of 

conduqt for them. Most of them have. favoured compulsory . · .. • .. 

registration on the .lines of the legal and accountancy 
. . 

p·rofessions. However, a few of them expressed themselves 

'against any kind of registration and _suggested that panels . . .. 

of. qualified .firms may be formed as they thought that 

registration was ;remature at this stage. Similarly, with 

regard to- the cod~ of conduct, a large number was in f~our 

of the adoption: of a professional code of conduct; only very 

few 'Were . against such adoption of code. During the detailed 
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.. . ."i 
.. - l. .. 

discussions \<Jl1.ich the Comm~tt.ee helci with the representatives 

. o.f the Consulting Engineers. and other commercial and industrial 

associations, ·the vieHs expressed generally favoured the need 

for a code of conduct. 

. ,. 

5.2.3. The main task before the Committee was to suggest 
' 

measures for fostering conSli!-tancy services in the country, so 

that they can take an increasing measure of 

resp~msi~ilif.y .and share of work which has hitherto been carried 

out by foreign consultants. 0ne of the most iciportant 

pre-requisites for such a changeover is the creation of mutual 

trust between clients and consultants and a feeling of 

confidence among the clients. who risk their money, that 

their interests will be safe in the hands of Indian Consultancy 

services and that safeguards would be available against 

improper advice. Iri the opinion of the Committee, such an 

atmosphere cannot· be created unless it is preceded by a . 
.. 

code of conduct strictly binding on the consulting engineers.· 

3.24. The question, therefore, is 'What could be the 

best model for the professional code of conduct to be 

adopted in India. Various models as followed by the Association 

of Consulting Engineers in the U.S.A. Federation Internationale 

des Enginiours Conseils_and the Association 9f Consulting 

Engineers in. the U.K. have . already been cited· in the preceding 

paragraphs. From our point. of view, the u.s. practice suffers 

from excessive decentralisation .and lack of. uniformity since 

different States follow different practices. This mode will 
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be unsuited to us because the bulk of our industrial activity 

is directed by the Centre through the Industries(Development 

and Regulation) Act a..<'ld bulk of investment in the public sector 

is undertaken by the Centre •. A Uniform practice and code of 

conduct governing the activities of the consul tancy services 

in India would be better sui ted and would in fact be easier 

to enforce. In the case of FIDIC, the code represents only 

the common deno:ninator and is not comprehensive enough for 

our use. 'lhe profcssicnal rules of conduct for Consultancy 

Services as outlined by the Association Jf Consulting Engineers 
. 

in the U.K. are no doubt comprehensive but do not proVide 

a suitable model for the development of code of conduct for 

the consultancy services in our country. Whereas the code 

of conduct followed in the UK prohibits a consulting engineer 

from practising as a limited liability compaP-y, I'lOSt of the 

Consultancy organisations registered/functioning in the 

country are private limited companies without any apparent 

disadvantage. Horeover, a number of consuJ..tancy organisations 

in India are attached or associated with manufacturers or 

contractors. 

5.25 Considering all these points, the Committee came 

to the conclusion that the first step in the direction of 

regulating the consult.·.ncy profession and introducing high 

standards of conduct is to establish a single or two 

All India Institution( s)/Association( s). As soon as this 

Institution/Associ.:l.tion is established, it may frame a 
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suitable Code of Conduct applicable to Indian conditions. 

It m~ not be ndvisable to adopt in entirety the U.K., 

u.s.A., Japan or any other foreign model and due a,ccount 

shoUld be taken of the developments 1-1hich have taken place 

in the country. The objectives of the proposed Code 

should be to encourage grovtth of consultancy services on sound 

lines, to make the services efficient; reliable and 

internationally competitive. The Code may also be such as 

to promote mutual relationship betHeon the consultants, 

contractors and project ovmers through all stages of the 

implementatiQn .of . .project.s •..... 



·, 

-: b:J :-

IV CONDITIDN'3 OF ENGAGU1ENT -AND SCALES OF FE£i:S 

Representatives Of the c·onsultancy services . . 

emphasised that there has to be a premiun on. quality 

in consul tancy engineering services. The cost incurred 

on such services is only a small fraction of the total 

cost but the satisfactory selection of· process, plant 

and machinery, quick implementation, efficie~t running 

and cost of production ·depend 1argelyupon a proper 

sel13ction of consultants and hence :the quality of 

expertise e~-:gag13d by th.em. . They .were equally emphatic 
.. 

in e.sser·ting that fees·-sQould o~. fixed on the basis of 

established norms and mutual discussions. Any bargaining 

in regard to fees tends to lower the standards of 

service vrhich w6uld discredit the profession· as s.r~ifiQJ.e' 

making U more difficuJ,. t than ever to restore confidence 

in their competence. 

4.2 Thek~''-!fepresentatives also held the view that the 

fees charged bY a firm of consulting engineers not only 
, .. 

cover the quantum of work to be done but also bear some 

relation to. the accumUlated .experience of the finn's 

engineers o~ Which' would··depend tl:te quality of work. 

In riid:ia, \rhere specialisation. and experience are comp&-
• • t • • -~... • • • •• •• :-

ratively limited 'and: are peing bull t. up for the first time, 
- . .- ~ 

• : i,. ·- ~ -~- ._ '·. 
J. t would u:n.Uermine the-ir efforts in building up. canpetent 

seririces· if' there is resort. to bargaining. There was 

unPnimity of opiriion th~.t .engagement of. consultants . . . 

-1-



and fixing of their feaR shoUld be done in accordance with 

international practices adjusted to Indian conditions and 

that, if it were done on. lowest tender basis, it ·would-be 

harmful to the growth of professional and canpetent 

services in the country. 

4.5 The Committee had an opportunity to study the 

relevant conventions established in this respect in 

some other '~o~tries, notably in, the u. s • .A.-· and u. K. 

The Committee noted that not only detailed procedures and 

guidelines have been laid down for (\ngag.i:t~g; the services 

of consu1tants and fixing canpensation for their work 
.... 

but the consultants themselves, according to the codes 

of conduct enjoined on them, are forbidden from submitting 

priced proposals under conditions that constitute price 

cQ~petition of professional services. 

4.4 The procedure laid down by the Inte;rnational Bank 

for Reconstruction and Development for the engagement of 

consulting engineers is equa1ly clear in avoiding canpe-

titive bids. They have emphasised that the object must 

' be to obtain the best qualified firm which would be in a 

position to undertake the work at the lowest reasonable 

price. They have laid dmm that consulting engineers 

shoUld not be required to tender or bid against each 

other for appointment on the basis of fees alone, in fact, 

their professional rUles expressly forbid them from knowingly 
I 

doing so. They may, h'tfNer, canpete against each other 

-/-
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on the basis or qualifications, experience and professional 
·- .. 

cc:mpetence - same as in th~ case of ia\zy'erS and medical. 

.,. ;• 

4.5 ·' -,The Association of Consulting Engineers U.K., has 
. ~! 

classified the services of consultants in the context of 
• , . . . . .. ·' ·.) , -:r : -~. ·.' . 

their engagement _and service .fees·and~also laid doWn broad 
. -·. . .· . ·' 

guidelines for fixing.r~uneration for cq~sulting engineers· 
: . . .. : . . . :~ , .. _: . ·.-· · .. · .-·.-.:- . 

--~ 

depending on· their proressionl;ll ·standing. . . . . . ' .... ". . . Jfees to be canputed . 
can be either on a 't;j,me basis or on the basis of an agr~ed 

. . ,. . ~ . . . ·- . . . . 

lump sum or a combination. thereof,_ or, alternatively, camputed 
' . . . ~ . . . :· . . . 

- :·:;_ 

as an·agree.d percentage of the estimated capital value. 
.. . .. . ..; : 

'' .· 

4.6 
:_ ·.. . : , ... :.. ·.. . . ,. t.\: 

Tl:e Association has als'o laid .down model forms 
. '.· 

.. , 
of agreomen~ for: .. 

'.: , . 
.. . ; . ;· •' 

(a) the design and supervi'slon of,~orks . .Pf--e •.. 
· · civil engineering cons'l;ruction,_ · · ' 

(b) 

(c) 

(d) 

... I' . -,.,. . .::• 

the design and supervisi9n of trorkff'~"ti.­
eu!arly· of alo.Ctricral··.a.J:kt ineohar1$.c!:Q:' na~ure, 

the design and supervision of· structural 
engineering works in buildings and other 
structures (where the architect has been· 
appohted by the client), and 

the design and supervision of engineering 
cervices and associated equipment for building 
_and other structures, 

... ~ 

4. 7 They hava further enumerated the various factors 
. : \. 

which may vary the tor.ns as outlined in tho model forms, 

particularly in caae wnere the amount of w?rk required 

-I-
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differs substantially from the normal; for example, 

where: 

i) 
·(. 

the de sign work is of an unusually· complex \ 
character, 

ii) the works are to be constructed by means of 
an abnormally large number of separate 
contracts, 

ill) a substantiru. proportion of the proj oct 
involves aJ.. terations or additions to existing 
structures, plant or service, 

- iv) the completion of the project is retarded 
through circumsta~ces over Which the consulting 
,engineers have no ·control.; and 

v) the. work is for a client of long standing Who 
regularly retains the same consulting engineers 
for the execution of the major portion of his 
work, etc. etc. 

4.8 In the United States, the guidelines for engaging-
. ., 

consultants and for making payments to them are given in 

the Manual of the American .Society of Civil Engineers. 

The Manual has made out an additional point that it is 

··.:- not;.i,n,the best interests of the client or the consulting 

-
engineers to accept· assignments on an anticipation basis. 

. ·~·· 

. ' 
This does npt fefer to the general discussions with the 

.. :· r . ·. . . . 

client but to such practices as preparing preliminary 

reports and estimates without charge, in the expectation 

of being retained if tho project . is unde:rtaken (a practice 

which appears- to be followed in our country very often 

vis-a-o'~'~'i s foreign sup:.>liers). The. dnng~;r inherent in such .. 
a. practice, which requtre.s n favour~.ble rec~endation 

-1-
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for the project under investigation by the Consulting 

Engineer as a precondition for the compensation, is ~ 

self-evident. 

4.9 The main features of the poJ,.icy for selection laid 

down by the American Society pf Civil Engineers are as 

follows:-

a) 

. ' 
b) 

c) 

d) 

-e) 

f) 

The firm should be of high ethical and professional 
standing and· should be J:irepared to sul::mit references 

-from persons or firms of lmOir.n repute, 

The principal and other existing members of the 
firm must-be registered professio~al engineqrs, 

A pr~cipal member of the firm's staff must have 
at least ten years' recent ei,q,erience in responsible 
charge of engineering. work:s .of .. the type involved 
in the project, 

. i . . . . 

At least two additional members of the firm's staff 
mu,st have a minimum of .;five years experience in 
responsible charge 'in the field covered by the 
project, . 

Finns inte;r,est.ed in engagement should disclose 
complete information of their qualifications, 

!f a client has previous experience with a 
consulting engineer1 w~o has in the. past rendered 
satisfactory service, he may consider it unnecessary 
to go through the proced-ure 6f sel(i).ci;r,j,.o:th· 'Jtherwise, 
the following procedure is f~llowed; 

i) Obtain froill the Association's professional 
.. servic.es ,Directory or other,_ technical . 

publications the names of at least 5 firms 
, 1r1;1o"cn. pr:L:]!~- facie ~yir.Iencel appeal' to be 
qualified for ti1e assig.nr:ent. (Advertisement 
by the prospective ~liemt.s for this. i:P'llTPOse 
is not permitted). · 

,.\ .. 
H) Lis·t ti1e firins so selected in· order of 

adjur.If!ed suitabP,itY.~:ft~r ,o"Q:taining:thcir 
willingness to 1:ndcrta!ce ·the ··assignment and 

_, a~tt3r. a _.careful. :re,viey ',itt•\h~o;ug~ p~r~o.nal 
d~scuss~ons- of eaCh·fknn~s capabil~t!cs, 
capacities and past pe:c;fonna.no~. . . 

~ . . ' •' .:. . l ,,, . 

...; .. 
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iii) Call the firm adjudged most suitable for 
negotiations in regard to r~uneration etc. 
If a satisfactory agreement is not reached, 
the firm should be so advised. Thereafter · 
a similar procedure should be adopted with 
next firm and so:on. All such negotiations 
must be confidential and negotiations with 
one firm must not be disclosed to the next. 

iv} After completion Of such negotiations, the 
firm should be personally called upon to 
subnit its detailed proposals in writing 
and a formal contract entered into. 

As ·in the case of the Association of Consulting 

Engineers of U.K., ·alternative fees by way of per day 

or hourly basis, retainer; salary cost with a multiplier 

plus direct non-salary expenses, cost plus fixed payment, 

fixed lumpsum payment etc., have been detailed. Norms 

of consultir~ engineering fees separately for assignments 

which are of above average complexity and those below average 

complexity have been stated for general guidance. ObviouSly, 

the larger the project, the lesser are the consulting 

engineering expen"ses as a percentage of the total expenditure. 

Where the fees are to be charged as percentage 

of the total cost of the project, guidelines have been 

provided for estimating the total cost taking :into account 

such factors as contingencies, engineering, legal and 

administrative costs, financing and interest during 

construction ~GD and nbove_ construction cost~ which may 

be estimated. by the engineer. 

-I-
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4.12 Keeping in vie\.J' the practices prevailing elsewhere 

the Can.mittee came to the conclusbn that the selection 

of consul tia:g engineers in India should also be made· 

on similar lines. This ·should be on the basis of' proven 

campetence and not on the lowest price. The proposed code 

of conduct should ~debar price-cutting and unhealthy 

cumpetition amongst the consulting enginee;r:s .and .they 
. -

· should observe the same standards as are followed by the 

medical practitioners and chartered accountants. 

4.13 The opinion regarding issue· of tenders for 

allotment of consultancy jobs was divided. Engagemont 

of consultants depended largely on the confidence a project 

owner had in a particular consultant. The method of 

calling the tenders for consultancy work should, therefore, 

be used only sparingly. 

4.14 Negotiations for settling consultancy and contract 

jobs were sometimes essential to strike a proper bargain. 

The quality of the performance of a job depended more on 

the competence and reputation of the consultants, once a 

settlement had been arrived at. 

4.15 The Ccrnnittoe further recommends . that the 

proposed Experts Panel should examine this matter in 

greater detail and set guidelines for the fixfition of 

foes and other terms and conditions of appointment. The 

-I-
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IsstHution(~)/ Associatior:(s) of consulting engineers when 

set up can undertake to introduc~ these guidelines and 

' standards amongst the consulting engineers. 

4.16 The InstitutionWAssociation(s}Jl:ho.W also prepare 

in course of time a model contract form for consul tancy 
. . I 

and contract jobs to safeguard the interests of both the 
I 

clients and· engineers. This will be :Q.elpful in introducing 
. I 

high professional standards. 
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V l:lliASDRES FOR THE PROMOTION OF Ii'TDIGEHOUS 

001TS1J"LTAt'ICY S&<tVICES 

Case for Ind.i,;er.ous Oonsulte.ncy Services: 

5.1 De \eloped countries have been spending ·large 

amounts on research and de11elopment of nevi products and . . - .... · . -

processes. India has been acquiring 'j:;hesELprocesses and 

know-hoi..r through lump-sum initial."'· payments,. royalty,·. import 

of ·e·quipnent, equity participation etc. Reliance .upqn 

the import of kilbu-.hoH,: technology and':equipme.nt from'· 

advanced countries in ·the past was necessary and helpful 

in accelerating the grot..rth of ind:ustries •. Ow.r the last. 

few years, the industrial :Sl)ectrum has 1Nidened and consi-. 

derable technical expertise · .and lcrow-hOw has developed,; : 

The country is noH in a: Pc>Si tidri to :fabricate a substantial 
• • . ! . 

part of the machinery·required e...en .f::c:r'··the :most complex 

plants. On the .other hand, know-how .is available· only 

in a limited·wayfor·some industries or sections of·an·· 

ind·s-try~-:: The coUntry is,· there:fo±<e'; faced with. two.·. : 

situations, viz. on the one hand,inductioB of fo'l'eign· 

know-how ·ano. equipment' to stippl~ment,:. iridigenous availa- · 

bilities is still necessary and unavoidable; on'the other, 

there is need·· to ensure tho maxilhum ut-ilisation and 
. :.: . ..:.J·, 

development of incli..genous taLents and :facilities. 

'· ·;r : 
·-' • 

5. 2 · Foreign consultants. are ·o'fteri. employed for the 

purpose of obtaining the necesstiry:·p:rojec:t; reports,:· 
.. ' 

pro ce·ss 'designs and engineering. The experience of the 

foreign consultants utilised in the past has not been an 
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u:mnixed blessing. SometinPs .. 'l;::~_s.e ~9nsultants, being 

un-familiar VJi th the Indian equipment, rav;..materials 

o·r industrid conditions and_ having a bias for the 

: cond.iti~ns :operating in the de .eloped countries, have 

'suggest€ld designs, lay-out and equipment which have not 

proved ·suitable to. the· Indian conditions. The pressure 

:from &id-giving countries has also compelled the country 

to uti ll se more of the imported equipment than was 

··actually necessary. The foreign consultants have often 

:suggested designs and equipment of the readily-made 

plants available in·their countries.; thus necessitating 

larger outflo1-r of 'foreign exchange from the ·country. The 

foreign consultants ·generally prefer to do· the entire 
work in their own country and thus, India. loses opportunity 

design and engineer,iilfi to gain the necessary knowledge 

and experierico in this field. Consequently, :whenever 

similar projects haye ·to. .be set up later on, ·repeated 

imports of equipment and tec~"!Dical consultari.cy services 

become .neaessary. 

5. 3 The country, has, therefore, to adopt -.rolicies 

which ensure.: . 

(a) 

(b) 

(c) 
LonJ..y, 

.the utilisation of the: bcst·l'!O·ssible and · 
uptodate techniques of production sui table 
for Indian conditions; 

:t-'Iaximum utilisation of".the oonsultancy and 
Gngincering services available in the country 
a.l.1d thGir further.development;·.and 

Import of foreign lcnov;..how. and consultancy 
servicesL'where necessary,for the dewlopment 
and improvement of the industrial structure 
of the country. 
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5.4 There are no two opinions that with the 

de VJ:Ii>pment of machine l~uilqing capacity as well as 
. . 

consulta.ncy and design abilities in the country, 

maximum work should .be dom with the help of 

Indian talent. Tho deleterious effects of continued 

dependence upon foreign consultants for the utilisation 

of olll' own machine b'4l.ding capacity and growth of 

industry and technology are e wn far more serious. 

To the extent the work is not dom within the country 
· .. · 

it means a direct ·outgo .of foreign exchange. In some 

cases, where indigenous a hili ty for fabrication o~ 

equipment had been utilised, the fo.reign exchange· required 

far the project had been. substantially scaled down. For 
-~.· .. :_; 
·:r·:Cxampb, in tho case of Haldia project, a fresh study 

: . 
brought down the size of foreign exchange requirements 

from over •'.sa21 crorcs to loss than ~~. 7 croros. In tho 
. - .... 

. . ciso .of M.armugao ore-handling cquipnnnt, 'the Gstimated 
. ·'~· 

~> foreign oxchJllgc requir.oment was ~ubstantially rodu03d 
~ . · .. · .. 

to about ~~.2.5 crore:;l on tho basis of some of the designs 

Pr'o·Jidod by Ind;ian consultants. 
. .. 

5. 5 Time is, therefore, o p~10rtur.o ,;men there should 
. . .. i 

be maximum utilisation of Indian consultancy, design 

and engineering services and import of know-hb,.r or 

equipment is pormittod only \hen it is unavo~dable.. In 

other words, cffocti w stops are no ro ssJ.ry for removing 

a bias in favour o~ foreign consultancy -1nd equipment 
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and for creating rocossa.ry goodwill forLindigonously · 

availablo_ facilities in this regard. For this purpose, 

tho Commi ttco considers tho.t tho following steps may be 

helpful: 

(a) 

(b)-. 

(c) 

.(d) 

Tho pro.PJsed All-India Institution(s)/ 
Association(s) $1ould prepare ~Qnually a 
monograph of know..how, processes, design;; 
technologies, installations and equipment 
which are avai lablc in tho country on the 
basis of information collacted from 
consultants, engineers, contractors-and 
manufacturers. Tl"J.s 'dill on tho one hand 
publicisc the: facilities available in the 
country and on tho other pcrmi t p:r·:>p.er. 
discretion regarding imports. 

All cases of engagcll10nt of foreign consultants 
wether for public or private sector must 
require prior approval of Government. 

Frequently i:Q. tho case of private sact.Dr 
proj octs consultancy charges a.:re a co--rert 
clcmont in the p.i-ioo of imported equipment. 
This elem_,nt must be clearly spelt out •. -

In all foreign collaboratl~ aGreements a 
condi ti_on should generally '.:Jc iacluded to the 
effect that.Indian consultancy organisations 
Hill be associated for prcpa-.:"ing feasi bill ty 
study report., lay''out dosigns and for pl-anning 

. tho cng.i,neoring Hark. This will pave way for 
building up and improving the. technological 
base of Indian consultants and. process 
o.oginecrs• 

(e) Even vlhere foreign consultants have o~erwise 
to be appointed, it should be made conditional 
that, as far as possible ;and keeping in view 
the technology of production suitaole for India, 
designs shall be dewloped·on the basis of :lndi­
GOPously available oquipmont < - <. ,•:.::. 

5. 5 - Diverge rit views were ox pres sed befors the Coinmi ttee 

regarding import of kno~how and consult.mcy services. One 
_, ·.; 

view '-Tas that import of technical know-how and consultancy 
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; ., . 

a ' 
services for thof!nanufacturo of one i tom should be porniitted 

- . 
only once a.nd thereafter it should be passed on to other 

., .. 

manufacturers. Another vim• was that in order to keep up-to-

date,~ .... f!,ltornative technol:ogies for manufacture of the 

same product, should be allo'WOd to be imported- in order 
. . ~ 

to proyido a bettor, cheapcr,divorsifiod and uptodato 

tochnologi.cal base to the industrial struature of India. 
. · ... : 

Othor .views have b.een that only consultants should socure 
. . : . 

process knovr-how_ and hold patents o~tainod in the natural 

course of their work, since in that case it could be multi-

plied within the country. Dut it was also feared that this· 

procedure would conflict 1.r.i. th the ability of the consulting 

engineers to select the best available process ln preference 

to the one acquired by him and this would ~ contrary to 

the clients interest. In such cases,. the consulting organi­

.. sation might got comnittod to using only one ;Jro~ss 

a.n4 rE~~ommend it to the exclusion of any other know-how 
.. . . . .... '"' 

which may_ htcr 0 n be found to be technically.· superior. 
"' . . . ~ . - .... ·.. . .. · .. . 

Mu¢, ho.wevqr, depended on tho vnrking of tho particular 
' , '. ·. 

co~sul:t;ancy orga~sation. • _~Jhore the prpcess kno'-:';:'how 

tends to b:lcomo msoloto, tho consultant should sw:i. tch 

over to a no.\< proooss.. 'l'ho consultant should not be ... 

tic!! to a particular kno_w-how in a por~ent or static 

way. 
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• 5. 7 It was also argued that if consult8!lts secured 

the kno,-r-how 1 they cOUld help set up /JJIY numb3r of plants 

through once obtaining the proces~ kno\.J-hmv or product 

design instead of every party securing these separately 

and individually. .Although this may not save the total 

payments. to be made by individual u:nits for us~ cif a 

propriGtory procoss, it had the advantage of quicker 

implementation and lower expenditure of foreigqkxch~e 

through max:imis ation of detailed design engineerw.g 

8Jid equipment supply from domestic eouri:es.. In addition, 

it would counter the insiS"te~ce of fore:ign ·parties upon 

.. mSking a packege deal for the design "engineering and 

export of their plant alld machinery. This will help saving 

foreign exchange and bstter utilisation of our own 
. providing . 

machine building capacity, anct L . the opportunity to 

gain" experience in design engineering and to develp enough 

technical expertise to do it on our own and improve or 

modify the imported know-how or product 1 keeping in view 
. . . 

our own local raw materials and other factors. 

5. 8 · - It would be desirable not only to permit the 

consultants to secure process know-how and product 

design in preference to such induction by individual 

entrepreneUrs but to encourage them in actually doing 

so. Securing of process know-how thrcugh consultnnts, 

however, need not prevent a project from getting process 

know-how directlY"-, provided (a) it does not involve · 



paylnent other than for proprietary rights; (b) it does 

not involve extra expenditure of foreign ~_xchange on 

import of plant and rri~chinGry servi,ces which, are othe:r'­

wise capf!ble of being f ~brio ated with~ the country; 

and (c) provided that the projl ct is not prohibited·.· 

from passing on the know-how to others. 

5. 9 One other measure which the Committee felt 

very strongly was thet whenever a project secured 

process know-how from abroad, it should do so on a non­

exclusive basis so that it could transfer such lmowledge 
.. 

to subsequent units whether in the public or in the 

private< sector. 

5.10 A stage has already been re;;tched when import 

of packagG deals and turn-key jobs, is not necessary. 

A substantial part of all pr-ojocts, both in fabr:L-

cation and desi.gn work, can:· be undertaken in the country. 

Package deal end turn-key jobs should not therefore be 

oridinarily pGrmitted. 

Import of know-how: 

5.11 The Committee noted that in those cases where 

process know-hm'l is secured from abroad,there is normally 

an in~stcnce that the design cngimcring should also be 

imported along with the bu:Lk of plent and machinery, 

SUpervision of erection etc. · The Committee recognised the 

difficulties in the development of indigenous process 

know-how .. in a short period and 1 therefore 1 conceded the 

necessity of continued imports of know-hoc for the more 
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sophisticated indu~tries. Nevertheless, serious efforts 

have to be· made to alter this position.. Luckily, develOP­

ment of process know.;.how in most of th3 ,fields is ·;·, . no 

longer the monopoly of one or two countries. Under these 

comp·etitive cbnditions, if a concerted :-effort is made to . . ·. - ~ . . 

secure any particular know-ho'll it is .. likely to .succeed. 

The Committee also noted that often an offer of :;indigenous 

consultancy and design eng:ineering is sought to b~ 

rejected o:ri the ground that it \<{ould :i,mply a p~y 

obtaining it from a ·competitor •. Such a plea is totally· 

untenable ar:td Unacceptable. If the know-how and design 

engineering services available in tho country are to be 

utilised, necessarily - at least in the bulk of sUch 

cases ... they .would have to be secure~ from a competitor. 

5.12 The ·committee was of the view that consultants 

should be aliowed to secure process ~now-how or help the 

client to secure it from the best available sources. 

vJhat is miste,kenly believed is that the use of :rr ocess. 

know-how involves securing the design engineering etc., 

from abroad.· This is not correct. If the • process know-how 

is to be obtained from tb:road, it does not and should 

not preolude tho use of Indivn consul"cants. for desi~ . " 

engineering, supervision of erection and tho obtaining 

of plvnt e.nd m~_chirlary from :iJ:!,digenous sources• 

5.13 Tho Committee was of the view that whore the 
• 

process kntV:...how is .not nvailable indigenously, eithe:­

from process suppliers or from existing plants, then 
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only should the process know-how be secured from .abroad. 

This should :(:referab?-Y be either by tho consultant or 

on_ a non-exclusive basis by the client, so that the 

foreign exchange expenditure is limited e11d all the 

other associated work can be carried out by the Indian 

consultancy organisations. 

5.14 Ra,pid developments are taking place aJJ. over 

the world and products, · . processes · and technologies . . 

are baing evolved. vle should no doubt nave our 

own Research arid Developmen:t Hork, we cannot obviously 

undertake all develo~ent without spendir~ too much 

time and money. ·.The R&D work for the time being, will 

have to 1:e confined to certain a.r.eas vrhere the results 

can be obtained quickly and without too niuch expense. 

It -is ·necessary that the consultancy and process 

engineers acquaint themselVes with the developments 

in foreign countries •. The InP.ian consultancy as well 

as process end design organisations should, therefore, 

be allotted· ·foreign exchange for i'Tlport of necessary 
. 

literature aPd for undertaking study and reorientation 

tQUrs to foreign eountri~s. :These expenses are essential 

for keeping the knowledge uptodate and to offer best advice 

to the clients • 
• 

Finance from Banks: 

5.15 Consultancy a.nd'·Ir ocoss design work arc a regular 

business and need working funds,from time to time. Tho banks 

should evaluate these needs on merits and they should loan 
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funds to mo~t these requirements. This would be of 

.:i . i ,-. 

great help to t~e indigenous consultancy and process design 

firms. 

5.16 Keeping all factors in view, the Committee feels 

that: 
(a) Import of pr0cess know-holV ·and product 

design should preferably be through·consulting 
and process engin0er:i.ng org aniGations. 
;rhis vrould help the setting up of the required 
number of projeots avoiding tho need to 
import the s El'Ce know-how repeatedly. This will 
also ensure quicker implementation and lower 
expenditure of foreign exchellge. 

(b) Th:is should not, however, tie the consultants 
~ and process engineers to a partiCUlar · 

know-ho,. 1 technology or process in a permanent 
or static way. The consUl tents and process 
engineers should keep themselves uptodate 
and give up their mtorest :in technologies 
and processes in which they hold rights in 
favour of latest and most tiptodate know-how. 
Client's interest in avoiding obsolescence 
has to be safegu·arded. 

(c) In order to broad-base the industrial structure 
of the country and mtroduce 1 atest know-how' 

Limproved .· import of nsw_ and L processes and technologies 
for manufacture of the s &ne product should be 
permitted, when 'there is a demonstrable 
advantege in doing so. 

(d) Import of know-how and process designs should 
be as far as p6ssiblc, on non-exclusive basis. 

· (c) :Import of: package deal a;rid turn-key· jobs 
should not ordinarily be permitted. It 
should be pBrmitted only when there ·is· no 
other alternative available to the coun~. 

(f) Product rnd Equipment manuf' acturers may not 
be precluded from aqq'IJ.i:r;i.ng._:the_ know-how and 
process designs from foreign countries to 
keep themselves uptOdate subjoct to the condi­
tions that it is not on exclusive basis and it 

·.'does not involve expenditure on machmery a]ld 
equipment which can be fe:t>ricated in the country~, 
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{g) Facilities of foreign exchange for L~port of 
literature and for studies and reorientation 
in foreign countrie.s should be given to the 
Indian consultancy and.process design organi­
sations to enable them to acquire uptodate 
knowledge, 

·(h) The banks in Iad:i.a should regard consultancy 
and process design work as a regular business 
and offer advances on merits for meeting 
working capital requirements~ 

( i) Proper liaison should be established between 
the Research Laboratories, Equipment and 
product manufacturers, Consultancy and .Process .. 
Design Organisations. TI1is w:iJ.l help ·to quicken 
the implementation and commercial use of the 
results of indigenous research, design and 
development. 

Overall Guarantees: 

5.17 The normal practice is that the suppliers of each item 

of plant and machinery support it with the necessary guarantee 

for satisfactory performance While the consulting engineer 
. . 

guarali.tees satisfaction of flow-sheet and: adequacy of equip-

ment. In effect, these two agencies cover the guarantee for 

the satisfactory performance of the entire plant. Often, 

foreign ~onsul tants and/ or suppliers due to their unfamiliarity 

and .. lack of experience with indigenous equipment, apart from 

their keenness to :iJnport fr!=>ffi their own country, decline to 

accept guarantees offered by indigenous suppliers, and,in 

turn , do not take overall responsibll:l.ty for the entire plant. 

Hhen foreign consultants or suppliers are reluctant to accept 

such performance guarantee3, the project authorities themselves 

should come forward and accept guarantees of satisfactory perfor­

mance of 'indigenous sections of equipment. 

5.18. With a view to save time and effecting economy 

in the cost of indigenous equipment, the consul tancy 

organisation/contractor might be given licence fur 

-1-
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import of raw-materials needed for febrica:ting equip­

ment indigenously. The cori.~~ting e~ine~ contractually 

and moralJ.y should not meke profit in _;:~rocurement of 

such materials. 

Indi?JI ConsW.tapcy Orggpisations with foreign 
C oll abor at!ons · · 

The broad policy framework within which 

Consultancy Organisations '-rith foreign collabore.tion 

are permitted to be set up ih In~ia han already been 

1 aid down. : Brie,. fly, it requires: 
1''·.·· .. 

(a) 

(b) 

Pr:eferen~e-for minority f~rejgn share holding; 

• 
A minimum of two· whole time t~eh~ically: higb.ly 
·qualified Indian Directors; 

(c) ·Prior approval of Government to such portions 
of the work which would be got· done abroad; 

.. (d) Progressive reduction in dependence on foreign 
technica],. resources and programmed build-up· 
of indigenous talent; and 

.· 

· (e)· A review of the position 3 years after start 
of initial operations • 

. 
5.2J Hithin this broad. framework, a number of 

consulting engineering firm~:~ have started functioning 

in the. country vhich have a tie-up with foreign org ani­

sations. It w"a.s stated before the Committee that these 
. , .. 

finns. heve en edge over pu:rely Indiai-1 firms. Consul-

t ants with foreign coli abor at ion ,.,ere s ~id to inspire 

greater confidence. They are often able to help in 

arranging foreign collaboration WJ.d foreign equity 

participation. 

\ 
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5.21 The aspect of foreign collaboration in the 

field of consultpncy services was carefully considered 

by the Committee eJJ.d they ceme to ·the conclusiOn. that 

sUch collaborations need not b3 discouraged. The 
. . 

guidelines provided by Government and the powers already 

enjoyed by it can be suitably used for ensuring that 

the country is progressively enabled to take up consul-

tancy work for its own development, thEft knowledge 

and experience acroumulates and that as little work as 

possible is contracted out of the country. The 

Committee is also of ~e view that the scor:s of the ' 

guidelines already provided for could be enlargErl as to 

taJce advantage of them on the basis of the following: 

(a) 

(b) 

(c) 

(d) 

Collabora:tion between Indian consultancy 
· firms and foreign consultancy firms may 

be encouraged on the basis of specific -
prl!)j ae.t s in preference to f ore:i.gn consul­

tancy firms opening branches here; 

1-Jhere Indian consultancy OJ'ganisations · , .. 
or those with foreign collaboration 

already exist and do not have sufficient 
work load, ne\o units in the same field with 
foreign collaboration should not be allawed 

except v1hen they perform work ,on jobs to 
be put up outside India; · ·· 

Foreign exchenge should not generally·be 
spent for feasibility studies; on.d 

The main work of compilation of data and 
designing of the plant 1'\P.d· equipment must be 

· done within the country, if necess e;:y by 
indUcting assist.,nce from foreign experts •.. 
The .work to be done outside the country by 
foreign collaborators should be; as f EJ:r as 
possible, copfined to checking up the work 
done within the country. 
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If these asp,9cts offoreign collaboration are 

kept in view, sufficient safeguard would be availeble 

to ensure tha.t the legitimat·e interests of Indian ·, 

consult~cy organisations do not .suffe:r C'Pd that at. 

tho same time, the country· is not deprived of the 

expertise and accumul e:ted experience· that is made 

ava:ilable through consultancy orge.nise:tions with foreign 

coil e:t>or ations • 

Finm.cia.l Ingentives 

It 1o1aS argued before the Committee that the 

Corporate tax str\.lcture applied equally to manufacturers 

and consultants; although concessions,such as,develoi>­

ment rebate, tax rebate for key industries etc4 which 

are available to manuf acturing units could not be . 

avalled of by Consulting Organisations. In that case, 

the Committee· is of the view that the tc.x structure 

i.f? particu.l<l):'ly hersh on·CohsUltrncy Organisations and 

is not conduciVe to the proper growth of consUltancy 

in the country •. U:ven more then manufacturing plant, 

a consuJ.t ancy orgznisa:tion is extremely sensitive to 

work load varieti.ons. .Apnrt fr·om drop in revenues, reduced 

work-load cr'e~tes a feeling of insecurity amongst such 

highly specialised personnel who:, afterall, are :in the main 

the "capital assets" of such en Organisation. 
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s• 24 From recent reliefs announced, it would appear 

that Government are already cognisant of the need for 

reforms and concessions in this regard. Howeve~, in 

the view of the Corrunittce, the following addit ioniJ­

measures will go a long way tot.rards ameliorating the 

financial hardships at times, faced by Consultancy 

Organisations: 

:1) The Banks should grant loans on easier 
terms to enable engineering organisations to 
meet their working capital needs. Consultancy 
and process engineering should be treated on 
par with other industries for purposes of 
bank loans; 

ii) The rate of income-tax for consultancy work 
should be lower than that applicable to other 
corporate bodies; 

iii) Income-tax should be levied on the average 
inccme of the past three years; 

iv) Indian Consultancy Organisations should be 
permitted to create special tax ~ee reserve 
funds (like development reserves) fran 
earnings during good periods to help them 
tide over occasional lean periods. 

----



v l.. .l:tl!iUUl..l:lliMN'l' S OF CONSULT .ANCY 
AND ENGINEERING SERVICES 

• 
. . 

6.1. The succe;ss of modern in,dust:ry depends to a l~ge 
. ' 

extent on the _competence· and exPer.i(3;nce of :'the co~sultancy 
' . '. ·-

and design org8.ni.sations .;hich are employed to prepare the 
. .. . 

. detailed feasibility reports, supervise the construction and 

execute the projects· ... The cost of design and engineering is 

sometimes indicated separately in the overall projec.t costs; 

very often this is a covert item inciuded in th~r~ce of the 

plant and equipment- specially in the case of turn~key 
. ~. 

jobs, executed by foreigners; it is for this reason that it 

is not always possible to assess or calculate even roughly 

the charges for design and .engineering services being paid .. , 
to the foreigners •. A recom'1lendation ha~ earlier been made . - . 

• 

that in all collaboration agreements and .imports of machinery 

and equipment, consultancy end en.¢-neering charges Should be 

sep_arate.ly shown. 

6.2 Th3 consultancy _qharges vary widely according to 

the siz.e and complexity of the plants, e:Xperience of the 

consult~ts, the area of spccliLie;ation ,in•rolved, pattern of 
. .. ~ .. : . . .. . . . . .. 

guaranteps ·tJ.r..d ·!:!.abilities required by cli~ts, stipulations 

regarding period of com!)letion, total cost of ;the project and 
, .. ;:_ ... 

the repons].bilities c;iven t.o the consuJ.tants. Moreover, if the 

technology has been recently evolved, particularly, in a fast 

developing field, consll.ltancy ls likely to cost more. According 

to the 11Guide for encouragement of engineering scrvices 11 issued 

by the American Society of Civil Engineers, for projects of 

-I-
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I above average 1 comple:xi ty, the charges may vary from about 

14 percent for a project costing U.s. $50,000 (Rs. 2.2 lal::hs) 
' . 

to about 5 .• 5 percent for a project costing U.S. $100 million 

( Rs. 7 5 crore sr~ ..-l:n the case of projects of average complexity, 

the consulta.ncy charges may v~ from about ~ •· percent to 

10 percent. . . 

6.~ In India, charges and conditions for engagement 

of consultants have, yet to be standardised. Some of the 

i terns 'Which formed basis for contracts in the past and the 

charges levied thereon, in the cases of power project, 

petroleum refineries and fertilisers are given below to 

serve as only typical cases:-

Power projects 

Feasibility/project· 
report etc. 

Equipment procurement 

Engg. and detailed design 

Supervision of construction 
and erection of equipment. 

Commissioning 

Initial operation and 
preparation of operating 
:j.n,:;tructbns 

Percentage of 
pro,j ect cost 

1.0 to 1.5 

2.0 to 1.5 

1.25 - 1.75 

0.5 

0.5 to 0.75 

-I-
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PHroieik!' Raflnerios . 

>Feasihflity report 

F'roces's kilow~how 

Process Design · 

Detailed Engineering 

Procurement services 

Fertilizer and Chemical Plants 

. Process Engineering 

Detailed Engineering . 

0.3 .t.o 0.5 

1.0 to 2.0 

1.0 to 3.0 

6.0 to 8.-0 

2.0 to 3~0 

.6.0 to 8.0 

10.0 to 16.0 

(Tho above percentages are applicable to individual 
items of work~ \Vhen complete work including all 
the items is entrusted to a single consultant, 
the percentages may be lower). 

Although the consultancy' charges are bound to 

vary with the types of' projects, specialisation involved 

and other conditions and it would not be possible to draw 

up a common format of ~cales of fees, for the various types 

Of jobs involYed; it Would be reaSOnable '\;o place the 

consultancy and detailed design engineering costs at about 

10 pe,l';' cent of the project costs. According to the views 

expressed by the different consultancy organisations, project 

mmors, c.rntractors and design engincGrs, the charges may 
. ' 

v~ry from about 5 percent to 15 per cent in the case of ... 

,different. projects; ·an· average of 1Cf/, for the Indian conditions 
: . ~ . ~ ' 

may ~ot be 9 ff the · .. nark. rr:he consul tancy and: engin~ering 

charges would, therefore, be 'ci'f a substonti8l magnit\ldc 

-I-
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considering tho inves"tlrlents during· "ijle' F9UI't~ Plan period. 
_: .. ·~·-~ •·. --· . 

The Fourth Plan investments in the vario·1s- sectors \here 

C_?nsult~cy and engineering services would generally be 
...• · .. 

needed •. Flore placed o.t about Rs. 14,000 c!lores as per details . : .. 

giv:en ·.belO.w:-

~ . 

Outlay 
Sector Rs. crores 

1. Power 2523 
·, ... 

2. '!rrigEI.tion & Flood Control 1073 

3. Railways 1050 

4. Transport and Communications 
other than Railways 30fJ7 

5. \t/ater Supply 404 

6. Housing Construction · 2410 

7. Small Industry 5555 

8. ContinUing Public Sector 1677 
·Projects. 

-_ .. 

Orgnnbed Industry and 
Mining other than 
continuing projects. 

Total:_ 

1166 

.!.5~25' 

Many of the above investments may not reCiuire tho services 

of out.side professional -eJ.~gineers and consultancy organisations. 

Firstly, ·th~se m~ relate to d~partment~/o::.'ganisations which 
. ·' . . . 

'. ~' 

possess resources to' do this work through their own expertise 
. . . . . 

' . : ·' 

having past experience or through their in-built professional 
. - • ·, . . . ' ! . . . . ·.' . - . • . • • • 

organisations;' such as~ r~lv~aysJ' road transport, power,, . . . ' . 

irrig~Uon, Fertiii'z~~ c;·rp~atiori ~r :rddia, Hir;qustnn, 

Steel ,' Post and T-~l~:gra.ph -·- etc.·- Seco~~ly, there . are many 
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co~tinuing projects for \olhich consUitancy arrangements ·would 
. ' :. ,. . ,· 

already have been made and existing projects· undertaking 
:· ··:.: . ~ -

expansions ,: .i ::.: may not - need the serVices of outside 
... ·. . 

professional ml.ginecr~/ con.sllltancy organisations. Thirdly, . 
... ~ 

there would be projects \olhicl:i" need very sophisticated and 

new processes of manufacture' for >.hich know-how and 

engineering arc not available in India and the same will . 
. . . 

have to be imported. In ·spite ·of these exception'3, . there 

w.ould still bo substantial nUmber of projects "Which will . 
. . . 

require outside consultancy serVices of varied types whiCh 

can be offered by the indigenous Consultancy Organisations. 

Tho Committee; therefore, feels that 'With th~ increase. in 
- :·. ~ 

invostm3nts in the respective Plans and, .. Developments of 

indigenous know-how, the demand for Indian .. Gonsult;wts 

will increase in the years to ·come. 

. ;_ . 
6.5 During fue discussions VJhich the Committee 

. '-- ~ 

held l-d.th the representiatives of consultancy organisations, 

it was brought out that ·within reasonable· time·, they h¢ .. 

been able to recruit highly e;q,erienccd and skilled personnel 

from w.i. thin the country and · •abroad and that a·. vecy large 

number of I~dians "Who were still working abroad in .. responsible 

positions, could be attracted back to the· coililtry if there was 

adequate demand for their services. It was pointed out to 

tho Committee tnat the migration of trained personnel from 

India wd the diffiduity of inducing highly skilled and 

technical personnel wclrking abroad ·to ... come b~ck hinged more 
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on job satisfaction than on comparable emoluments. Such 

highly qualified technical personnel did not appear to be 

keen to return and work for projects set up with foreign 

·credits, foreign technical know-how, imported eq\lipment, 

erected and commissioned by foreign personnel and run by them 

in the initial years. In this set up, Indian personnel did 

not have sufficient scope for initiative and did not 

derive satisfaction out of subordinate jobs. In the 

Committee's view, the technical consultancy organisations 

could provide the creative challenge 'Which such tecnnical 

personnel would more readily accept. At lower levels, 

the consultancy assignm~nts could provide maximum employment 

' 
to Junior engineers - an important aspect in the face of · 

large unemployment among engineers. Given suitable · 

opportunities,·Indian consultancy organisations would not 

be hindered by inadequacY of p~rsonnel. 

•.. . ' ... 
.' 6~6. It is however n~_qessary: to recognise the fact 

. ,.. • . . '.).1".• 

that 'there ~e gaps in .certain .aspects of consultaxlCy 

· and engineer.ing services required to be covered (by import~ 

6r foreign .as~istance. ·It will be useful to analyse these 

gaps as existing at pre sent: · · 

i) Market. and demand surveys: 

There ar~any ins~i tutions in the co uri try capable 

of undertaking such jobs. The Committee does not think 

that there are .many gaps in this field. 

-I-
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ii) TechnO-Economic Investigation: 
. ·. . . r· . . 

Such a study helps to decide the·· techiiical 

feasibility and economic viability of a pro;ect. The 
' u 

Committee is of the view that. such work. can readily be 

~dertak:eri by Indian c;nsultan·cy organisations to the fullest 

extent required except occasionally in respect of those 

sophisticated industries which have been developed recently 

or whose technology has undergone rapid changes (such as, 

petro-dl.emicals) and ~mere adequate knowledge in depth is 

not readily available. In such cases, that part of expertise 

could be inducted from abroad by the Indian Consultants. 

iii) Process know-ho~:_ 

The choice of suitable process technology is of 

vital importance. This maY at times call for research and 

' pilot plant investigation to esltablish design parameters 

related to local conditions. In the case of well-eStablished 

industria s operating in the country for several years, 

necessary process- kr:o"lf-how should be forthcoming indigenously. 

In some cases, difficulties arise in dispersing the know-hov 

from an existing unit to new ones due to the former• s · 

unwillingness or· inability to· transfer such know-how, 

especially if it is restricted to pass on the know-how to 

others in its ·agreem~nt IJi th the foreign collaborators. 

Under these circumstances, kno• . .;-how for new projects has 

to be imported from competitive sources on non-restrictive 

basis. 
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·The scientific organisations and research '-. 

laboratories in India have been developing new products. 

' They are also finding out· and perfecting process know-how 

for manufactilre of many i terns. Such products and process know-

how should be treated as national property and made available 

for commercial production at reasonable terms. The scientific 

organisations shoUld help 'the entrepreneurs in setting up 

projects. 

For sone of the sophisticated industries that 

have not yet been established in India, there are serious 

gaps in indigenously available ·process know-how. 

This, in fact, is in the main, the area where foreign 

assistance will be necessary. In obtaining such assistance, 

however, the Committee would urge Government to ensure that 

restrictions on repetitive· usage within the country are 

avoided. 

iv) Detailed.Engineerjng: 

The Committee fourld that once the necessary 

process know-how details wer.e available, the detailed 

designing and engineering of a plant could be satisfactorily 

. undertaken by Indian consultancy organisations. India, in 
. . 

fact, p!Dssessed both the capabilities and capacities in this 

regard. With the sharp rise in indigenous content of projects 

made possible by the ability and capacity to produce a very 

wide range of capital equipment, there is . urgent necessity 

to utilize indigenous capacity for detailed engineering. 

-I-
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The use of fore:tgn_ consult~.t.e! d_;n -tllis -regard is, therefore, 
iLt :: ·:·- :.~ .. :-~ .·. ·.· - .:. ··--

unnec~ssary. ffowev~r-,. for d~JVelopitl:g .certaiit most- ' · 
·-.:.:~::·:·.··.·. ·- ·-·'· .. · '· ·-

sophi~tic_ate4 engineering d~sigm:r, tne usc of foreign 
. ;-:-?·-.. !.'~ .. -.-: r,_. ,.._ __ ... 

Oons~i_;-~~s. ,. ,,
1
as ~t.:\ryisgrs may still be necessary. . . . . :-"' .· . -·· ...... 

. Yl. _ ., PI'oc1trement and Insoection: .. ' ...... · 

, _, B~ apd 1?-rg~:' enough experienced· technical . 

personn~l. are _availab;J.e withLrL ;the country to do this . ~ ·. - ~ : . . .. . . . . .- ·• -

kind of coo;r;-qip.ation,- it1 spe~tian and testing ·where necessary • 
. '·' . . 

In special cases where .the- proce·ss ~noVJ-how has been' obtained . . . ' . . .. 

from abroad fol~ tl::w first tima r··the -help. of a. few foreign . 
--~· ... ,; ; .. . .: ~- - . 

personne:J, for s1.mervision wouJ,d, suffice •. .. : ' · 
I • .. ,., · .. 

V:.i) .• Start-::up ·and. perf.brmance guarantees: ·' ··- . 

Bef~re_ ac:t11a1 produqtion coUld commence,' 'it'i's 

necess::o.ry to prep~e manufactu..ringcdrawings•,:.f . .flow•'sheets't · 
. ':. .-- :;: ··.: . .._ • - :. J: • . • • 

establish the ma11ner of mater:ia:::. -movement 'and: iriter-reiation:. 
• .. - ' " r. ~ -· .... - ~ . 

ship of. ;v:a.p.ol.,ls_ departments. 

J:n most cas~s_.the· start-up and performance tests 
r ' • • 1 

are usua.:!;ly <1arried out either •by .the· stippllers o:f-·t.h~ 
. '· ; ''. 

_;_ . 

' .. ": ~- . >. ·,. ,: ~( . ;· 

const.ituent units or-by· operating staff 'who have 't'o take . . . - . . 

over and. ryn -~he p::!..ar-~s. Lac·al·-o'Oii.sultants \<lho may h~~~- taken 
_.,,_ .. --

.. :. ·_- .· !··I '". ' . .'.·' • 

p ar!J,..}n, plant d_e-sign may be.- ·cap· able 'or sur)ervi~ihg the start-
' 

Up and chelp, L1. ~gh;iev;l..tJ.g--thEi~ pel'fortna_rice . gb.adhtke·~·. ' 
. .. . ~-'.. . . 

vlhe!"cve~ :1cc3sfJ~,. -~sr:vices.; of-:persohnel·' front similat 'pi~~i~ 
in c;>erati.on or of fo!'eigr1 experts could be availed of. 

-I-
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vii) Product· anG. Equipment Design: 

~.· There are considerable gaps in this respect ·in 

' the case of a large number of indust.rio s. · The economics 

of a. f;cller 1 s market and excessive dependence on foreign 

collaborators have mainly influenced plant managements 

in avoiding effort and expenditure in this regard. For 

these reasons, one sees today the unhappy situation of 

idle production-capacity on the one hand and continuing 

imports of machinecy and equipment which could otherwise . 

be produced indigenously, if designs were available. While 

this is not essentially a part of normal consultancy 

engineering activity, the Committee would urge upon Indian 

Consultants to lend a helping hand in setting right the 

imbalance between product design and production capacitie.s., 

No doubt, the. main effort in this regard must coine from the 

Plant manufacturers themselves, the Committee cannot help 

.but remark here that the large organisations - including 

those in the public sector - have had much to comtribute 

to this rather sorry state of affairs~ They wou.ld do well, 

both in their own interests as well as from a national· 

point of view, if the large design offices created along with 

such plants were used more fully for product design and 

development. This would simultaneously call for a reduction 

in their pre-occupation with project ·design work, which is 

essentially,the function of consulting Engineers •. · 
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6.7 Qap s ir>. specific fi'elds: 

In addition to consideration of gaps in respect 

of func~ions as discussed in the preceding paragraphs, 

it is necessary to analyse the gaps in regard to specific 

industries. During the course of its deliberations, 

the Col!l.1Jlittee decided to limit its investigations to the 

following industries:-

6~8' 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 

viii) 

ix) 

x) 

xi) 

xii) 

xiii) 

xiv) 

Power 

Comm.unications 

Railways 

Development of 'Ports .. 

Aluminium 

0ther r1on-ferrous metals, particularly 
copper · 

lUning and material handling 

Fertilizers 

Petroleum refining 

Heavy inorganic chemicals, such as, caustic 
soda, soda ash, sulphuric acid. 

Sugar 

Cement 

Paper 

·:.·; 

Based on a Report prepared by the NIDO at the end 

of 1965, a stu.dy Group comprising representatives of DGrD i 

NIDC and the erstwhile Hinistry of Industry made a detailed 

examination of ind,J.stries in \o.'hich foreign technical assistance 
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was no longer c<Jnsidered necessary. Though not fully 

e:xhaustiv·e, this Study did cover a fairly wide spectrum 

based on an industry-wise analysis •. 

6.9 The Committee reviewed the work of this Study 
.. II' 

Group and based on their observations generally agreed VJith 

the recommendations that, as a first step, use of foreign 

consultancy services VJith regard to the listed industries 

(. Appendix. II . \ need not be allowed and further, the 

Government may periodically review the list in order to 

keep it up-to-date. It was also noted that where foreign 

collaboration had run out for the period that was originally 

agreed upon, the units invariably came up for ·renewal of 

agreements generally on the plea c:>f expansion and taking 

up the production of a new model or product, and such 

extensions were normally given. This created a psychology · 

in 'Which the manufacturing ur:its generally neglected their 

own efforts towards improved product design and process 
. ' . 

know-how. The Comm:.ttee would stronel:T urge that extensions 

of collaboration agreements should be the exception rather 

than the rule. 

Power: 

6.10 Hydro-stations: Th~ Central Water and Power 

Commi:.S'Sicin and State Electricity Boards ~-well equipped to 

carry out all the work including the functions covered by the 

Consultancy- services with regard to the hydro-generating sets. 
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So far as design engineering for the turbines, generators 

and other auxiliaries is concerned, manufacturing facilities 

have b~em set up '1-.ci.th the Heavy· Electricals units at Bhopal 

and H ardwar in technical collaboration with the U.K. 

and USSR respectively/ · Hel3.vy Electricals units for the time 

being are dependent upon their colla:borator s for securing 

design engineering for the equipment. Their design 

organisations will have to be built up in order to take up ·"ol· 

progressively such design work within the country. 

6.11 Thermal Stations: Of the five firms established 

with,. foreign, collaborations for thermal power station 

designing, two are now fairly well established in the 

country and have already been givenseveral important 

assignments. Although initially, they demanded a substantial 

portion of their fees in foreign exchange, this demand has 

steadily decreased; andthe bulk of their work is now 

carried out within the country. 

The Committee felt that the existing consultancy 

organisations in this field Within the country would be 

adequate to take up the work load involved in the setting 

up of thermal power stations in future. Given adequate 
. ·. 

work load, they have : flexibility enough for expanding 

th~mselves and ~rill not constitute a bottle-neck in the 

implementation of the power programme. 
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The Committee would suggest that the C\-J&PC, for 

the time being, could give greater attention among other 

things, to the following:-

a) 

b) 

c) 

d) 
, I 

, e) 

f) 

St,Jdie s of fuel and resources characteristics, 
.. 

Studies of cooling wats:r, transport and. 
'Gran3mi ssion. lines f aci1i ties, 

... _, 

Studies of rneteor9logiCal and ground 
conditions at site, 

Pattern of future operation, basic single 
line mechanical and electrical diagrams, 

keeping in view available rangei of equipment 
'.J. •,. 

in the· country, phased development and · 
ultima~e capacity of different power projects, 

determination of the unit rating, steam 
parameters, heat bal~~,e,: an<;!, economic 
vacuum,· 

g) number of boilers per unit, rating of 
boilers, method of firing and fixing of 
design t~el determination of boiler 

. a~liary rating, and 
' ' 

h) deve1oping schemes for control, instrumentation 
and protection • 

. /t'·, 

6.12 The Mini.stry oi ,Irrigation and Power has set 

up in 1969 a new ir_d.ep<wdent consul'vancy organisation known 

as Water and power Development Consuli;ancy Services(India) 

Ltd. It is an important st~p in making India's expertise 

in the. field of irrigation and power available to the states . ,' 

in India and other deyeloping countries. The constitu1mts 

of this Organisation are: 

(a) Ce:ntral Water and Power Commission 

(b) Geological Su...··vey of India 

{c) India Meteorological Department 

(d) The Survey of Inclia 
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This organisation is i;o provide engineering and 

. • ' . . . . . . . . 'I : . . 

related t~chnical·cons'iltancy· seriTices'for 'development of. 

water resources, irrigati~n and drainage; 'ei~~tricafpower, 

f'lood ·control and water- stlp-pif proj~cts ;: ~nd pfocuremenh 
,,,~ ... ·.· ... ~ . .-~ .... ··. . .. _~. . . ' . •: ..... 

installat'i:on, ;Ifiari.agenien i '<;>{ constl'lic:tion and related services 
-:- . ..:,:- ::.·r~ri ::· ":::·-:. ':-·· ·~~ · · -;i . · ... ,: :··; -~-~"··.· .. _ :_.·· · · •• : · 

for'projects'1ike d_~s, barrages; canals, hydro and thermal 
. • '• : .... _!--·: --~ ·.·. ·::· ·-·: . -~ .. ,_ '. ~ ,_, ,. . 

; po~r. st~t.iofis and f.xansrrii~ssiori a.'1d distribution systems. 

The argahi sat~ on tin al'~ti'lindert~e aerial photography 
. "· :. . . .; . ;· ~- . .. . . . . . 

. 
. . . . . . ' . . i' • . • . . . 

and pre-investment ·stll'Veys· "· such as,hyd.]:'ological, 
. -~ " . ·f.,. . - . . •' 

meteorologica.I, geological~ materia!.,· soil, foundation 

investigations, aad land classlficat::.on • 
. :.: .· ·.-

o.lB :•. · ,T_he Government of India has set up the 

Hesearch ·and ~velopment:. Organisation fo~ :inectrical 

Indu:Jt:.ry(RDOEI). RncEI is requ~_red .to l.ll'J.cl\'ll'take, R&D in 
... : ~ . ' •, . . - ., .. . · .. 

·~- ,. ~ .. 

th·s- tJ.e :Ji:cic:i:_~;." fielC:. 'ci11d to· star?.d<i• di!<le th~ equipment made 
•• • '!,' • ' • • - •.• • ' . . . . 

by the Ir.dian elect:':''icar industry. It also provides technical 

consult.:ncy ser'"i !GS fo:: establishment of new ventures or 

extendihg/:L!iiproi.>i.rtg the existing enterprises. .. ' . . . . . 
For the 

presen:t,it can ~1e},p the pro5pactive manufacturers of the 

following:· ... · ... 

· · · . ·1. · ' :?o,,rer, Dis_tribu·Slon and Instrument 
n:~i.li"onn~rs · 

2. 

3. 

4 .• 
., .·· 

.... . ·;' .: , .. 

I:rcluct::0n Motor:=> - Squir::al cage and 
st;; p · Rini,. ' · 

'fhc Electric Drive $ystems (primarily 
eng~_i:i-:ibi:'ihg ·'.n.r.d dE;:ve,lPjJ~ant of new 
ci:-cuitd /. 

. . . . ,:, ... .•• . 

. Sv;lt,ches,_ !rolators, .Con-l:.rol/Re;J.~ Panels, 
· G~·Yitrvl D~sks. 1\.J.arm .,Sys:0emis .and Visual 

. . . . ', .... ". . ' ' . '• . 
· .. Indications · ir.. Electric. Circuits. 

,.- • 'I .. ' ' : '' ' . •' . ' 't J ' .. 
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RDOEI renders the following consultancy and 

engineering services:-

1~ Preparation of Project Reports covering the 
plans· and programmes of manufacture, 
requirements of building equipment and raw 
materials, requirement of funds and the 
operational data of the factory tul of 
which help the prospective clients to assess 
the viability of the proposed projects. 

2. Plans of the factory and the layout of 
the different departments and their plant 
and equipment 'Which 'will enable the 
company's architects and engineers to 
prepare estimates and the detailed drawings 
for the construction of the factory. , .. 

5. Schemes for ·the internal services of.the 
factory~ such as, pm•er, lighting, heating, 
air-conditioning and other similar items 
'Which are required for the manufacture 
of electrical equipments. 

4. Specifications .of the plant, machimry .and 
equipment· and materials 'Which are required 
for the ·factory, in such details as will 
enable the company 'to invite quotati'Ons. 

5. Provides- ' ' 

a) .Design data, manufacturing drawings, 
drawings . of jigs and fixtures and testing 
procedures for electrical equipments.· · 

. 
b) Details of the manufacturing process. 

c) Specifications of the raw materials 
required, their quantitative estimates 
and approximate costs. 

d) The likely sources of supply will also 
be indicated. 

The above sha.l,l be provided with such 
details that will enable the company 

5 to manufacture the electrical equipments. 

6• .. Advises and assists in the preparation of 
the factory paper work system, technical 
literature and commercial quotations. 
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7. Advises and assists in establishing a 
design engineering department in the factory, 
which will handle as soon .as possible all· 
variations fr6m:· ·a.n:a application of standard­
ised equipments. 

8. Advises in posting of rip~~. 

Tele-communications 

6.14. P&Tl Department of the Government of India provides 

inland tele-commtmication services to the public. It also 

provides certain tele-commtmicationJacUities to other 

organisations like Defence_, :Railways etc. The Tele-
. . 

communication Research Centre .undertakes design of Tele-

commtmication equipment and systems required by the P&T. _ . 
.. 

The designs are released to Indian Telephone Industries 

for indigenous.manufacture~ All the designs evolved by 

the TRC during the ·last 15 ·years of its existence are without 

any foreign ~()llaboration. for know-how. !i . 

. The Department procures the eq~pment mainly. 

from Indian Telephone Industries, Hindustan Gables, 

Hind11:stan Teleprinters, Departmental Tel&i'Communication ·. 

factories and from the general trade wherever such items 

are available. P&T' resorts to import of equipment only 

\Vhen the same. iS not available indigen ously or When 
·.• 

indigenous production capacit~.;r is not adequate to meet the 

requirements. ··. 
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Planning & detailed engineering of Projects: 

All 'the projects are planned and engineered by 

the P&T for which there is adequate know-how ahQ. technical· 

comp~t.ence: This is done by' the Planning Wing of the P&T 

Directorate or by the Circles ~epending on the type and 

size of the project. 

Installation and Testing: 
. ! 

P&T has adequate know-how and a well-established 

orgahisation to carry out this w.ork. 

Telephone Equipment: 

!hdian Telephone Industries Ltd., has been producing 

the entire range of electronic transmis_sion equipment. for 
., . ' . ·. '. 

the P&T, Defence;· Railways, Electricity Boards, etc. No 

foreign. collaboration was ar;ll!lged in t~is field •. · In respE?ct 

of equipment required by th'e P&T, ranging from 3/12 channel 

carrier equipment for open wire lines to 1380 channel co-axial 

equipment and micrcwava equipment, development has been in 

collaboration with the Tele-communication Research Centre 

at Delhi, while ·- for specialised equipment for the 

Defence, Railways and other users, design and development have 
I , 

been carried out by the Research & Development Department of i 

this project. Currently, the design and development of 

electronic exchanges, pulse code modulator equipment, error 

correcting equipment for the Defence is in progress. No 

consultancy service in respea:t of trarsmission equipment 

has hitherto been required by- this organisation which has 
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developed its own Research & Development Department ~nich is 

able w design and develop-. electronic transmission equipment 

t.o th~erfonnance ·standards of. the advanced .countries of the 

Horld. The production of switching ahd Strowger equipment 

is through foreign'collaboration~ The Research& Development 

· Departm.ent iri' this project does •·10t, however, possess know-· 

how for the manufacture of .various electronic components '1\tlich 

still cont'inue to be impcrted. The know .. hoH for these items 

will be required to be obtained by those 'Who are granted 

licences for their manufacture. Consultancy service for 

i toms such ·as, permalloy laminations, mylar capacitors, 

integrated circuits (digital and linear) and,hf advanced, 

construction practices for achieving higher productivity 

and cost reduction, 'Will be necessary'• 

Railways , 

6.15 The Railway Board has a Research Design and 

Standards Organisation(RDSO) which is one of the oldest 

consultA.ncy and design institutionsin India. The RDSO 

has ·expanded according to the needs and it is now a well­

equipped and woll-kni t or gani sat ion undertaking consul tancy 

·services~ import substitution, technical liaison and inspection 

servic0s, engineering services, research, preparation of 

designs and standards. It covers 11lOW olmost all the important 

lines of work related· to ·the. laying down of the. tracks , 

signalling, telc-comm.imications an~ controlling systems 

and opeTation of the railways., It h.as bee:-:J. conducting studies 
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on impact of high speed on bridges Ul1der different hydrological 

conditions, formation engineering:, improvements in speeds, 

and track tolerances for differ~nt categories of engines, 

and mo·i..allurgical and cnemical producl..s. Assistance is also 

rendered for preparation of d~:S;i.gp.a and standard? for : 
,· 

architectural projects and structures tracks, carriages, 

different types of locomotives, electrical systems and 

' 
:fittings, signalling a:1d tele-communications, traction, 

installati.on, V{agons, c~ifferent types of parts, components, 

fittin,~s and· replacements. The RDSO is of late not only 

working for Ip.dia but it is rendering valuable advice regarding 

exports of railway wagons and other equipment to other 

countries and for railway installations in some of the 

under-developed countries. 

Ports 

6.16 The Development Adviser and· the Techni.cal 

staff :under him in the Ministry of Shipping and Tro.rl5port, 

look after the working an<l development of ports in India. 

'rhe Development Adviser is currently supoi'IT:I.sing the develop-

ment of Kandla, Ma!:l!'ugacr,, Paradeep, Mangalore, Tuticorin 

·.and ot'ner ports. The country has no dol:bt made good progress 

in this field but is not self-sufficient. In the case of 

bigger ports and Special problems, for~ign consultants and 

engineers are employ!ild. A few examples are given below along 

with c:=tscs where Indian Consultants aro also employed: 
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(a) 

Standicg Consulting ,Engineer;:! for the Calcutta Port Commissioners. 

Th0y '.vero engaged specially for tho preparation of a Master 

Plan and a project report for the development of a satellite 

port at Haldio.. M/ s Rendel, Palmer and Tritton· will continue 

to func"!:.ion ad tho special Consulta"lts to the Port Commissioners 

till the Haldia Project- is complete. 

(b) M/ s Battlin & :P\u·tners are functioning as the 

Sta..."lding Consultants for the Bombg,v Port Trust since March, 

1960. They are being paid :. a fixed retainer. fee for the 

agency work they co.rfY. o¢ on behalf of the Trust and also 

for ge:neral technical advice and services. This arrangement 

does not cover ary special Consultancy service for ma.i or 

projec·::.s. M/s Bertlin & Partners have also been engaged as 

special Go~:l3ult:Jr:.::s ~·1. ":.h(~ basis of a specific agreement for 

the Do~k Expan:3:.on a.l'J.i Ballard Pier Extension schemes and 

of Eomba,y Port vrh~ch r..re cove:ced by a loon from the International 

Development Aesoc~ .. ation, ru1 affi:::..iate of the World Bank-. 

( ., ::!.J ~v s PonC.8l~ P:l).mer & Tri·C.ton, London are the 

doingthe worJ~ cf ir; ""!Je"ti.cn of p:::..,_mt, and equi:oment ordered in 

U.K. M/ s Ho•.re(Indin.) Private :.td., an Indian firm, has 

been engaged as the gune::o:e.l_ !Jnni.'ultants of the Port for one 

year. M/ s Hc>we f:;::1~.ia) Pri-ratc Ltd. have also been er"gaged as 

special Consulta;lts -f'or t!:e Narlras Iron Ore Hendling Project. 
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(d) H/ s Engineers India Ltd. were engaged as Consultants 
._ 

for investigating the questfon of proViding facilities for 

handling deep-drafted .. oil tankers at Cochin. They. will 

continue as the Consultants to the Port ·,mtil the Oil · 

Dock :Project is completed. As regards projects other thon 

Oil Dock, the Port authorities are depending on their own 

technical know-how and seek the advice of the Development 

Adviser. in the Ministry of Shipping; & Transport for advice 
.. 

on problems beyond their competence. 

(e) M/s Howe(India) Private Ltd. have been engaged 

as special Consultants .for the Visakhapatnarn Outer Harbour 

Project. 
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Iron & Steel- P1ants 

· · ~''iCi 7 • -'" ~ Th~ country has more •or less gained self-sti.fficiency 

in the planning and setting up· of steel· plants. The main gap 
... , ...• 

that.eixisted.reiated to the detailed designing and developnent 
I • ' ' ••', • , . ' 

. ·. .~· 

6fshop-cirawings· o! individual equipnents •. These fields can 
. ~,.: . - . . 

n0\-1 .be covered by the indigenous know-how. There are sQllle 
•' • '• I ' 

organisations with experience in this line, such a<; the C.E.D.B .. 

of Hindustan: Steel Limited and- M/S Dastur & qo • . There are 

also age~cies like M/'3 Kuljian Corporation, Simon Carves, 

Lurgi etc. who have specialised expe;t'ience in· different sections, 
qf an integrated plaiit. for the actup.l construction· and erection, 
Indian • contractors a11d construction org;misations ·of: the steel 

plants have themselves acquired considerable experience. "Manufac-

' 
. ture proper consists· of preparation of shop ~rawings, planning 

and manufacture. of eqnipment. . F~cUities ar_e now avallable for 

manufacture of equipment provided the equipment ma.nufacturers. get 

the necessary detailed engineering on the basis o:f which equipnent 

can be developed. 

-· ' 

6.18 It is in the matter' of· detailed de sign and engine~ring 
.... (' ,: : .. 

for the main equipnent that some foreign assistance might be 

required. In order to make full use of indigenous manti.facturing 

capacity and to achieve-. the objectiye. of self-reliance, it is 

necessary to develop fully these abilities as speedily as P~s~ible. 

It would be necessary for the heavy engineering fir.ms and other 
..... 

allied· organisations to enter · into lic~nce agreements· in selected 
. ' ' 

fields. ·· The Heavy Engineering Corporation.h'as entered into such 
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collaborations with r~gard to the manufacture of blast furnaces,. 
casting 

coke ovens and continuousLPlants. Similar collaboration 

agreements for L.D. converters would be necessary. C '"DB • W 1 1 1 

has also entered. into coll(3boration for design of rolling mill 

equipment with Ws .U1:1ited Engineering of U1 S. ~ The Heavy 

Engjneering Corporation had pUt forward a proposal for the 

setting up of a separate project design institute for steel 
the 

plants in India, on lines similar to Gipromex it{U. S. s, R. At 

several meetings of the Committee, views were expressed in 

favour of cr~ating such an Institute which would, among other 

. thirigs, combine all the functions including those of consultants 

•and des_ign engineers for the setting up of steel plants. 

6,19 The consultancy organisations, including the C.E.D.B., 

'held the view that it was not for them to undertake detailed 

designing and engineering of individual equipments for iile 

purpose of developing shop (fabrication) drawings of equipment 

required in a steel plant •. The consultants having "intimate 

knowledge of the details of different designs, only 'select the 
.·, ... 

; 

major equipment and approve the major drawings prepared by the 

suppliers. 

6. 20 As regards the question of the development of ability 

to prepare engineering designs and detailed drawings, the C.E. 

D.B. held the view th.at for standard' items of plan~ and equipment, 

where there l;lre already specialised equiplllCnt manufacturers in 

the country,· it was not necessary for the ste~ plant designers 

to develop similar capacity for designs. It was in the field of 

metallurgical plants and equipments ,such as ,coke ovens, blast· 
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furnances, steEU melting and rolling mills that the CaPacity for 

designs had not still developed funy in any organisation in. 

the country. . It is- mainly in this field, therefore, that necessary 

steps shoUld be taken to fill the gaps for achieving self-.reliance. 

6. 21 As regards trn proposal of the H. E, C, for setting up an 

Institute in India on the lines of Gipromex Design Institu-te of 

U, S. S, R, , it might be pointed out that the Gipromox came into 

effective functioning over a long period of nearly two decades. 

This Institute in U.s.s:.R. was more or less a development parallel 

to thG practice in the West where the specific manufacturers of 

equipmetit· were also specialising i1i the design of the equipment 

manufactured by them. The. setting up of such an Institute in 

India would 1nvol ve consider able time, effort and money. It 

would also entail a variety of other problems such as, coordina­

tion with other Institutes, limited availability of talent, etc. 

The growth of the steel indUstry could not, however, be allowed 

to slow down or t<;> wait till such a Design Institute in India 

grows in maturity. 

6.22 The Committee could not also agree with the· suggestion 

that only a design institute could select the equipment and 

demand modifications in the context of only one major producer 

of specialised metallurgical equipment in the country and the 

accepted need. of. standardising of a few sizes and parameters . 

of the main equipm~nt from the production point of view. Selection 

of equipment in these circumstances is rendered much simpler 

and easier if it were don<) by consultants. Similarlyi close · 

touch with overseas practices and use of more sophisticated 
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and improved stool products CaP bring to boar a constaP.t pressure 

on tho manufacturing unit to correspondingly improve on its 

equipment through toc;nical collaboration with specialised 

maP.Ufacturors abroad, The setting up of &. separate Institute 

is .likely to disrupt the existing consultaP.cy organisations and 

the design aP.d engineering firms which have already developed 

and which have acquired good· reputation for their work. Such 

aP Institute will hardly be of sPY practical value· for the short­

term development of the steel indlll try in the country. A better 

course would be to strengthen tho C.E.D.B. so that it ~auld 

undertalce work in fiolds in v1hich India is still not self-

relian.t. • This conclusion was corroborated by the Russian 

Te~ of Experts headed by the Director of Gipromex who undertook 

a study to identify gaps in consultancy and design engineering 

of equipment requirod for the setting up of new steel plants 

in India. Accordingly, an agreement ha.S ,already been reached 

with the U.S, S. R. for strengti1ening the HO!'k of the C, E. D. B. 

6.23 The Committee carefully considered these aspects and 

Ca)lle to the conclusion that the bast COu:t'SJ would be for the 

major equipment ma)1uf acturors to enter! into licence agreements 
' ·. j 

.1n selected fields with proper agencies in developed countries, 

' 
The exist:ing consultants shouldp_erf'm"m the normal consultancy 

functions and ,at tho sa)lle time ,supply the design drawings Of 

tho plant to their clients. mainly on ihe basis of suppliers 1 

equipm.3nt, ·The best manner in which the deficiency can be .Iltn® 

up would be:-
-/-



(a) Through quite liberal arrangements for taking 
up procesFJ .know-how f'rom ,abroad; 

. '·--· . . . 

. (b) The existing heavy e:pgineering firms or con-, 
· sultants should enter into technical collaboration 

wi. th their counterpart speci.alised !'llanuf'acturing 
units abroad to obtain their research and develop­
ment and designs for specialised and sophisticated 
equipment; · 

(c) The strengthening of the heavy engineering units 
pa;rticll.]_erly .units like .the H. E. C. by haVing · 
design cells attached to them for designing 
specialised equipment for steel plants; and 

(d) S~engthening of C.E.D.B. which could~n the course 
of time ,undertake work en lines in which India 

. is still not self-reliant. 

-Aluminium 
' 

6~24 As in the case of steel, the setting up of' an integrated 

aluminium ;lant. involves planning, detailed' plant design a):ld 
. ~ : . 

engineering ·including lvorking drawings, equipment design .and 

ma):lui'acture construction aJ:ld installation. 

6.25 vlith several large aluminium plants already operating 

in the country, there should be no dearth of talent in respect 

of process know-h')w. However, 

facilities for pilot plant testing a):ld for upsoaling from such 
. ar.e still lacking · · . 
tests.{ SUch development facilities are esssntial to examine 

the bauxite characteristics, dlgestion of b~ite, setting of 
. ' ' 

redmud composition of anode paste, electrolytic cell propor­

tions· etc. The Committee is satisfi~d that once such facilities 
~- ' " . -·: 

are Jllade available, thera would be little need for external. 

dependence in regard to this :tnd.Ustry. 

6.26. The National IndUstrial Development Corporation are 

already inv~l;ved in an extensive and :i,nterisive way with the 
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engineering of the Kc-rba .Aluminium Plant. · NIDC have already 

been appointed as the consultants for the Ko;y'na .Aluminium 

project also. .Already their association with the Korba Plant 

design work has resulted in very sUbstantial reduction in the 

foreign exchange needs of the· Plant. They have been instrumental 

in getting the foreign collaboratcrs to accept indigenously 

prodtJ,ced. equipment. of a very large and complex variety, which 
·, . 

would otherwise, perhaps not have been possible. lVith this 

experience, the NIDC have emerged as a fully equipped .· .. :- - ·":.:- · 

con~tancy organisation in this field. 

6.27 The Government had apDointed a Panel of experts from 

the industry, concerned Ministries and the NIDC to report on 
. . 

how to develop facilities for process know-how e~c •. in regard 

to this indUstry. The Committee understand tha~ the Panel has 

come to th, conclusion that ~ Organisation in· the nature of 
. . 

.Aluminium Research Institute .needs to pe developed for this 

purpose commencing with the existing facilities in the National 

.. Metallurgical Laboratory as the nucleus. The Report of the Panel 

is under consideration of the Dopa:ctment of Mines and Metals. The 

Committee would urge thBt steps be. talmn oarly to fill this gap 

which would ensure near self-sufficiency· in the field of aluminium • 
. I 

Coal Mining 

6.28 It was reported to the Committee thBt at present, there 

is no singlecindigel;J.ous organisation which can completely cover 

the technical consultancy scrvicGs for th:; coal mining projects. 

brg anisations like NCDO, SofrG Mines (India) Ltd., and Civil and 

-/-
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Mining Engineering Consul tents could, howGver, undertake the 

bulk of the consuitency work, although for very deep mines ·they 

may have to ·ar aw on foreign assistance to some extent. · In 

addition, there are. a few other 9rganisations which have developed 

sU:fficient design competency in seJ.,ected fields, aubh as: 

a) Garden Rench Workshop Limited; design and 
manufacture of poritoon mounted suction type 
sand dredgers and associated equipment; . . -

b) Mining and Allied Mecbinery Corporation for the 
uhole range· of min:lng equipment· including 
cutters; loaders, . shunters, props T shaft·. sinking 
equipment it!Oluding winders . and haulages, conveyer 
belt equipment f~r coal h~dling etc,, 

c) Heavy Engineering Gorpo,J:'ation. and some other units 
.in the private sector for j au crushers, rotary 
crushers and dTum crushe;r_s :,etc; ·. 

& 

'd:r mediun cape..­
.i ty mines; but 

d)' HeatlyLGresham Ltd., Calcutta, for design and 
manufacture of venture type pontoon mounted sani 

. dredgers, At present, their equipment is suited 
Lean cJ_so be developed for large mining projects. 

;he ·· 6;,'.29 The f'lanning and Developnent Division of the NCDC has 
esign 

already built Up a ilUCl13Us of design sections comprising 

elec:trical, mechanical, civil I :structural and water supply 

engineers,'· The- NCDC geological and drilling section is fully 

capable of provi!'l.g ·and inte1·pretation of the geology of the coal , 
. ·' 

deposits. They are also c3l)ablci ~: prepa-ring feasibility reports· 

for open cast and shallmr undGrground· mine~;~. Even for deep 
' . ·, 

mines, where· they have been depending·an foreign assistance, . 
sufficient kno· -ho•t and exper:.ence has been tuilt up. so that 

for future mines, feasibility' and p1·oject reports can be pre-

pared by thGm. Only occasionally~ would it be necessary for 

them to secure the SG~VL~Gs ·of foreign experts. 
-1-
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6.30 The Planning Section of NCDC is also capable of preparirg 

detailed engi~eering drawings, including construction drawings, 

coal- face mechanisationrundergrour,d and surface transport, coal 

handling equipment, railwa,y sidings, open cast mi~ng, power 

plants, water sup~)ly, electrification etc. \-lith regard to some 

other aspects like ventilation, specialised coal face mechanisa-

tion,. automation, hydraulic stmving, shaft sinking and winding, 

and fast tunnel driving, the Pl~n:ing and Development section . . 

ma,y have to be further strengthened, if necessary, through 

procuring the· services of foreig·n experts; however, it should 
.. 

be possible _for them to become self-reliant even in this respect 

in a short time. 

6.31 'The. Committee vias of the view that with closer liaison 

'"ith the Miniq and .Aliied Machinery cnrporation, Durgapur, 

detailed project reports can be drawn up entirely around indigenous 

equipment. In fact, some of the deficiencies of the design and 

de"iTGlopment cell of the. NCDC ·caP. well be supplemented and covered 

by greater association with M.A>.fC, Durg apur. 

6.32 Having regard to these factors, ti1e·Committee felt that 

consultancy services required in the field of coal mihing can be 
and 

fully covered by the Plannindnevelopment Cell· of, the NCDC, Sofra 

Mines (India) Ltd. :1 and Civil and Mining Engineering Consultants 

.. .L-t:J. with the following assistance: 

a) they have to be supplemented in the design 
engineering field by indigenous manufactures 

· of mining equipment ·partJ .. cularly MJNC; and 

an:l 
-/-
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b) in specialised fields;. such as, new-ventilation 
standards, hydraulic and pneumatic stowiJ:Jg, 
introduction· of .new coal faced meChanisation. 
and support, development of very deep mines, 
etc., they may re~uire the service of ~oreign 
experts which should be allowed for a few years, 
where necessary; till expertise in these-·fields 
is built up. The foreign experts should not be 
.connected, however, with suppliers of equipnent. 

. . .... 

Although the CentraJ. Milling Research Stati~n ((}fRS) is 

undertaking problems regarding ventilation, _roof contrOl etc., 
'":.' -. 

,it Hill be necessary to take up detailed research on~hese 

subjects t·o improve the working and efficiency of coa;J. }nines. 
. . . ·' . 

. ·.. . . ·- ·-

It will- be ~seful if a detailed study is undert_aken -regarding 
. . . .. 

the suitability of ava:Uable designs and proto-types and there­

after proper equipp.~nt is manufactured .. for this coal-mining 

industry;. .;. ··-
---·-- .-.- -- . 

··-
6.54 Adequate facilities e::x:ist with the Central Fuel Research 

.. Institute which can furnish necessary data on the characteristics 
.. •. . . . . . . . . . ' . ' 

of the coai t~. be -washed and the· tvpe _of eqUipment to be used. 

The necessary parameters for coal washeries can be fixed by than. . . .: . .. . 

6.35 The· important. units which are licensed to manufacture and 

supply c_anplete coal· washery equipment: are M.AMO', Dnrgapur ani 

-1~ 
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·,. 
, ', I,· 

McNally:··Ihrd :calcutta~ M:ANC has ·finaJ.ised~its collabora-:.. 
, . t ' ,· • I 

;": . . . . . . .... . . . ./. '. . .:-_ 

tion agreement with ~oland for setting up an organisation.for 
.. ~. . . . . / ~ . ' 

• < 

'. th~ ~~sign, fabrication and ·supply of wasbery equipnent; like .. 
\ . ' ~-

,, 'I . I, 

~ise iv.rcNSJ.:(y Bird have also. s:ini.Uar arz:angement.. . ,.1:: • 
- • • • 4 ~ • ; • : I • I 

A main gap in the· equipment till now has been ... 
' 

' ,. . 

·theD.S.M. cyclone, an essential and vital part of the washery 
. . 
Plant. .MAMC has secured the. necessary collaboration agreement 

for.~~ manufacture of ·this item.· · McNally Bird is also stated 
.. 

to be in ~ position to manufa'cttire equipnent cyclones of' 
- :' ::·~1 I of 

canparaple perfonn,ance. ......... 
:. . . ~·· 

. . . ... ~ 

Mining - Other than coal 

6.57 Geology and exploration.:. while expert:i~e and f'acllities 
.. '-.. ::.• 

exist in the country for ground geo-physical and geo-chemical 
;-·. :.: . i ~·. . 

surveys, mapping, surface and underground cirllling, · exploratory . 
· mi~g and ore appraisal, neither the National Mineral Develop.. 

.. . . . ' 

ment Croporation nor Geological .S::.rvey of Inq:i,a are at the mam.ent 
' • ' I ' I. 

'· 

eqUipped to carry out air-borne geo-phy-ical. surveys~ Such.·work 

has been·taki:m· up through contracts placed with competent finns 

abroad. It wou.ld be desirable to build up technical canpetency .. 
to carry out such studies on our own in future. For this purpose,t 

officials of the NMDC should be actively associated with this 

work so that they could familiarise themselves with the technique. 



.. 
-~: 125 :-

6;,38 'coinprehensi;e geological investigations and appraisals 

of copper, lead, zinc and iron ore d(3posi ts and development of 
•, .. , 

:large· mines· c8ll now be carried out by GSI or NMDC. .Allied with 
. •' . . . 

. . .. 
this wrok is the question of efficient and speedy surface and 

~derground core drilling. This work 9an be carried out by 

Indian organisations which have the necessary ~echnique an4 

exp;rtise. The requisite equipment is also available in the 

country. Know-how and consultancy arG available ·indigGnously 

on off-shore under-water drilling and oceanography also.· It 

may, however 1 be useful if, in specific cases, services of 

e~ert Wling ·contractors from abroad are utilised, vTh6 coUld 

help. 1n setting up . sta.nd~ds in· ore drilling hs also in building . ' ' . . 

up supporting organisations which can sustain a high rate of . . . 

· dr:illihg ~d core recovery. The NMDC and GSI shoUld obviously 

work in collaboration with such contractors. 

Mining: 

6.39 A fair amount of· expertise has been built up by the 

NMDC in regard to preparation of feasibility studies 1 choice of • •• ••• 

mining systems, mines 1 eyout development' and operational know-

how. NIDq have been appointed as the prime consult ants for 
.. 

Ba;i.ladilla Iron Ore project Deposit No.5 and-havc(undertaken 

complete detailed design and engineering for iron ore dressing, 

h?..ndling end transport., Recently, Mining and Allied Machinery 

Corporation, Heavy Engine~ring Corporation, McNally Bird and 

Dorr Oliver have developed · design cap.aqity . 

for spGcific items of plant and machinery for such projects. 

Chemical and Metallurgical De sign Company -1-
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(CHDC) has been providing know-how and consultancy in hydro­

metallurgical oporations. · It should, therefore, be possible for 

the NMDC., in consultation with manuf-acturing units f">r·. :equipment 
. . . 

i • . .. 

and. NIDC for 'dli}tailed engineering , . · to undertake such work 

fully in the future. It maY be necessary in a few cases to 

. obtain specialist advice from abro·ad. 

6.40 So ·far as open cast mining of the m0talliferous type 

is concerned,. there has been built up adequate technical know­

how and experience in the country particulerly in the 1-."MDC to 

cn~ble complete mine planning to be done. This would include 

. preparation of the detailed project report, assessment of the 

equipment required and estimates for the seme. In some caoos, 
ouiJside help for detailed engineering is still necessary. 
6. 41 Ui th regard to the h:igh speed shaft sinking and tunneling, 

rapid progress is understood to have been m~e in different parts 

. of. the world. · In India, very deep shafts· exist but what has been 

lacking so far is speed in execution ?f the job. In view of" the 

necessity for speeding up mi?eral development in the country, 

it v1ould be worthwhile to induct up to-date shaft sinking and 

tunneling techniques from abroad.. Assistance in this respect. 

maY, therefore, be specifically limited to the technique._ Our 

engineers could be s:peciall;y- sent for training abroad. 

6.42 Beneficil.tion: Necessary expertise in respect of process 

deiiiign and feasibility study preparation already existsin the _ . 

country 1,•ith organisations, such as,NMDC, NML, M.N. Dastur & Co.., 

Lurgi (India), Dorr .Oliver etc. As regards the processing of 

iron ore for crushing, scruning, sizing, beneficiation by simple 

washing, ·so ~ar there has not been adequate experience and i~/-
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has been necossery to engage foreign consultants for the ·same-

1*IDC have utilised the services of foreign consultants for the 

project concept, lay out etc. of its ore crushing, scruning, 

washing and loading plants at Bailadila. The NMDG is, however, 

trying to take up this work' on its o~n i~ future,. but would still 
depend for detailed engineering on out side help • 

Hi th tho process of·'Si.mple ··Jilining 1 crushing, scruning 

washing etc., a complicated beneficiation proc~ss for iron .ore 

particularly f:i.nes,gets involved. Tho know-how in tho country 
. 

for the beneficiation of iron ore fines by 'jigging or other 
. . 

methods is limited and in many cases it becomes necessary to 
. . . .. 

seek the advice of foreign,.con~J.ltaPts, Facilities for benefi-

ciation of fines etc., particularly for setting up large scale· .. 
plants are limited and i.t is necessary to have large scale tests 

outside the country on the basis of which our plants coUld be . 

·'' 
designed, - . 

.. 
6.43 Hith regard to detailed engineering for the plant, 

although there was general lack of experience in the ·country so 

far, with the establishment of the m arr.lf acturing cap ac:i. ty (for 

.copper and zinc in the pu~lic sector), some of the consultancy 

firms have a good record of work in this field and this·. gap·· 

ce.n bo progressively filled by t.1.om,. It ~as :'also. ntited~by the' 
' ' 

Committee that thG NMDC has prepered tho detailed p'roje ct 
' . 

report and detailed engineering f~r 'the p1.ant for 'Rakha whiCh, 

in f3. similer way_. could e;:Lso be applied to other projects,such 

as ,Daribe and Agnigundala. In the· discharge of 'this work, they 

ceJl be substantially assi. sted eJld their function~ ceJl be 

-I-
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sup~lcmcntcd by the fv.bricating u~its. 

Matallurgy! 

6.44 The position in this regard is virtually the same as 

stated· above except .that process know-how is required in a few 
'· ' . . . 

. cases ~ike flash smelting of: copper concentrates or some hydro­

metallurgical techniques. Where such. !?rocesses are to. be used, 

patents can be obtained instea.d of talcing them on the basis of 
. . . . 

tied credits and asso.ciated foreign consultancy w):lich does not 

often permit the repetitive use and accumulation of knowledge. 

6.45 In the field of procuremm·t services and qonstruction 

work, Indian know-how is sufficiently d~v~loped and use of 

consultants from abroad should not be necessary. · .Apart from 

the N-ational Mineral Development Corporation ,as a major operator 

in the field of mining;other organisations in the COUr).try are: · 

National Coal D.evelopment. Corporation (already covered under .coal 
. . 

mining), .Atomic snergy Commission, Pyrite and Chemicals Develop­

ment Corporation· and .various st.ate Mining Corporations. NMPC can - . . . 

render service.s ,where necessary ,to other organisations particUlarly 

for core drilling etc. Other consuJ.tancy organisations could. 

also be given such work. 

Fertilize..!.§ 

6.46 Considerable progress has been achieved in the 

development of indigenous Jconsu.lting engineering services 

relating to Fertilizer Plants since. tl:e da,ys .when the Sindri Unit 

of FCI '-laB set up on a completely turn-~ey basis. Toda,y, orga-
: . . 

nis ations, such as, the Planning and Develop{Il~rt Division of the 

-1-
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and, Design Org!IDlisation (FEDO) of Fertilizers aJld Chemic.als 

TravaJlcore Ltd. (FACT) a:re capable 'o.f·p~oviding ihe complete 

consulta11cy. services :r~lati;ng to the setting up of a new . 

. fertilizer. plant • They bave supplemented their own ~owledge 

and experience py purchasing - on a licence b~is - the know-
. . . . ':t· 

how ne.eded by thei!1 -~ speci.fic areas. Thus, FCI has obtained 

the knolv-how licence for ammonia and urea from Montecatini 

Edison of Italy and FACT has .. obtained the know-how for the 

I..C. I., steam reforming process from the Power Gas Corporation 

of U.K. and the know-how for the Prayon Phosphoric Acid Process 
. ·-.· 

and also for the Central Pra;yon 'Hemi Hyderate Phosphoric Acid 

·Process. 

6.47 The PEDO jointly with the P&D Division of the FCI can 
'. 

take up a new project almost every: year, along with several smallel 

jobs •. In the fertilisers field, therefore, the necessary capacity 

aJld working force are available in the a::iuntry, except for provia-

. ing "t,he know~how for some of· the: vit81 processes. 
,. .,. ... 

The ·practice 
........ r:~-~ ":·;..; 

now be:ing followed is t.o buy only particular information· regarding 

the process aJld do. the entire suppl'ementaty engineeri~g in tre 

.country •. To avoid buying this· process know.:.how, a great deal. of 

reaearch and pilot pla11t. stuqies will have to be conducted to 

develop cur ovm know-how. Technology.~,s .. advancing very rapidly 

and it will be more advantageous to dir.ect our efforts in''deve­

. loping more advanced 'technologies. . · ' 

. -1-
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PetroleUm Refining and.Petro-chemical 
Industries: · 

6;,48 The technical corisultancy services.in this field 

include, process know-how' process design basis and detailed 
. . 

chemical and mech enic a1 engineering. Fabrication of shop 

drawings is generally th0 responsibility of equipment f a]:Jric a tors 

though it maY be necessary :for technical cone'.ll tancy org ani sa:-

tions to off;;r assistance in this area. particularly in regard 

to special items. 

6 .• 49 .. Engineers In4ia Ltd., a public sector consultancy 

organisation Wru.:J set up about five years ego to provide the . . 

necessary conaultancy services in this field. Since then , 

Engineers India Ltd. have rendered major consultancy services 

for two refineries and are engpged in perforrni11g ,co.nsultancy 

work for another refinery and a petro-chemical plant. Other 

private consul:tancy organisations are also building up expertise 

in this field. In order that . indigenous org ap.is at ions could . . . 

speedily build up the necessary expertise and capacity, the . 
Committee was of the view that they should be engaged as prime 

~cn.enl:t.~ta for all :future .refineries. Secondly ,there should be 

an arrangement whereby they fullr- share the actual experience 

gained. in the refineries and with problems covered.by the Indian 
. ,:•. 

·Institute of Petrolmnn, DehradUn. 

6.50 Process l!mow-how: It would be desirable either for the 

IOC, Refinery Division, or indigenous Consultants to buy process 

know-how whereever required from abDoad, as \vas done in the case 

of the fertiliser in<JU.stry with regard to ammoni·a and ~re~/-rocesE 1 
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etc. It maY be pointed out that there are several licensed 

processes in the petroleum refining field; e.g. cat·alytic 

cracking, hydrocracking, hydrotrfitating, alkylation, isomerisa-

tion and polymerisation. Licensed processes figure to an even 

greater extent in the area of petro-chemicals, e.g. for the 

manufacture of ascetaldehyde,· acetylene , ethylene, acrylonitrile, 

aniline, chloro-methane, cyclohexane., hexamine, urea, etc. and •:. · · 

these have to be initailly purchased prefer~bly with no rest~ic-

tion for repetitive use. 

6.51· Process Design: Process· designs are developed from process 

design basis supplied as part of the know-how. ·These would involve 

the preparation of process and utilities, flow sheets for the 

plant, piping and instrumentation diagrams, heat and material 

balances, sizing major process equipne nt etc. Once the process 

know-how has been obtained, most of the process design work should 

be taken up by indigenous design enginee.t's. They may, at times, 

have to secure. the serVices oi foreign experts which should be 

permitted to them in this hfghly sp~ciaiized fi6ld. 

6.52 Detailed Engineering: Process designs are employed for 

performing· deta;Ued engineering for the plant. This work can 

readily be executed on the s eme lines as mentioned a)Jove. However, 
from abroad 

special. . assistanci maY be required in the following areas:-

a) ·Design of therm"ally rated heat-exchangers; 

b) Design of distillation tra;ys and columns; and 

c) Refinery heaters and furnaces. 

SUch designs ere available for purchase from esta)Jlished engin­

eering design organisations. 

-1-
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6.53 Shop drawings: T~ese .drawings are prepared from· detailed 
. .. . 

mechanical designs supplied by technical cqncUltancy organisations 

for manufacture or fabrication of tho .necessary equipment. Althougl 
. . . . ' 

normally such drawings arc. prep.ared by tho ma.rruf acturers themselves 

in India assistance may have to be ren~ered by tho ConsUltancy 

Organisi=l.tions also due ~o inadequate drawing office facilities .. 
with some of the manufacturers. 

6.54 With regard to the other services,sUch as, procurement 

servi.ces, construction, comissioning etc~, these _can be carried 

out by Indian c0neu1tancy organisations. 

6. 55 Existipg Facilities eJld Gaps: In the field of ·Petro-

chemicals, very little progress has been made to build up the 

necessary facilit:ie s for process design development in India• 

This is a serious matter and needs urgent attQntion of Government~ 
. ~ .· 

Govemment ma,y consider the question of incentives to those who 

develop. such facilities on desired lines. 

Other IndUstries; 

6.56 'lrJith respect to the remaining industries m.e:n~.l:~eq __ 
-·-··· -- . 

under para6.7, na)llely,beavy inorgani.cchemicals, sug~, cement 
. . . . . ! 

and paper, the consul tancy servic ~s available in tho country . . 

were,· more or less, adequate. To a liu4ted extent, process 

know-how ~ight be required to be obta;i.ned from abroad. Such 

· know-how can be secured either by the consUltancy organisations 

or by the entrepreneurs on a non-exclusive basis. The Committee, 

therefore. did not consider it necessary to go· into these indus-

tries in further detail. 
-I-
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General· 

6,57 Tho Committee tried to identify areas where India 

had gained self-sufficiency and where imports of process know-

how 1 shop designs,. deta;i..l.ed engineering· and consultancy sertices 

were necessary on the basis of data furnished by the different 

projects, consultancy organisations, design engineers, contractors . . ' 

and their Associations, This does not, however, purport to be 

a static situation, Fields in which presently there is self-

sufficiency~ ma;y require import of process know-how and consultancy 

serVices in view of now technological developments having taken 

place in foreign countries. On the contrary, fields in which 

presently there is need for import, India may acquire self-

sufficiency with the researches and-technological developments 

being accomplished in tllG · country, 

6,58 The proposed .All India Association/Institution of 

Consulting Engineers suggested earlioD shoulq compile annually 

authentic data regarding gaps in India in tho consultancy/ 

process design and other fields of engineering. . Imports of 

know-how and consul tancy sGrvices may be permitted in these 

fields. It will be useful if this information is widely . 
published ,so th~t tho projects can easily know the fields where 

import may be necessary, A suggestion has been made that this 

should be included in tho Red Book which lays down the import 

policy of tho country, 

6.59 It will be usefUl. if on the basis of the Fiva- Year 

Plans, the proposed Association/Institution of the Consulting 

-1-
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Engineers prepares a programme for developing consultancy, 

process aPd design. engineering services that would be needed 

for the projects aPd development programmes included in the 

PlaP. This will gradual:y make the country self-sufficient in 

technical consultaPcy services aPd at the same time,avoid to 

a large extent unemployment amongst the consulting engineers. 

6.60 .In order to determine in details the services needed 
. 

by each impor~ant aPd major industry developing in the country, 
. ·' · D.G •. T.D., · · 

a dialogue between the project owners/promoters,LC.S.I.R., D.G.T. G.J 

aPd other research org aPis at ions aPd the proposed Association ( s) 

Insti tution(t>f Engineers would be necessary, . This would enable 

the industry to introduce aPd ·utilise to the maximum the 

services available in the country. 

6 .6{' · In order. t~ streamline tha<.torking of engineering 
.. (S) 

services, .the proposed Associatio~Institutiorl~aY attempt to 

pre:pare Model Sche®.le of Rates and Terms of Contract for 

cor • .sultancy, design aPd other engineering services. This would 

be only indicative, the actual terms and conditions and rates 

depending on the negotiations between the consultancy firms and 

the project owners. 

---
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VII EXPORT OF CONSULTANCY SERVICES 
/ 

7.1 The developnent of consul tancy and er-gineering · 

services in this courttry is of recent origin. But within 

a short span of time, it has made rapid progress. The 1 

emphasis in the initial years of the growth of consul tancy 

services ws primarily related to the scope it provided 
. . 

: .· 
·for ilnwrt substitution;- The consultailcy services were 

• 

largely geared .. to 1neet the dome~tic ne~ds both directly 

by wy of replacing foreign te chnictD. · con~ui tant s ,and 

indirectly in term'S of providing a ia~gi:l:r pro6portion. of 

capital equipment fran within the countrY' by undertaking 

designs suited to the local conditions. · This reflected 

the first phase of development. t'hough we are by .no means 
... · .. 

self-sufficient in all the technical serv'lces that we 

need, there is no denying the· fact th13; t in. a v ari~ty of 
• 

fields,capacities created and expe~ience gained are such 

that ''the country is in .a· posi t:j,on to render these services , 

in a large ·measure, to meet the needs of international 

client so 
'-. ' . : 

7. 2 .. There is a close linkage between the direction 
. . 

and volume of our future exports and the export of consul-
.. 

tancy services. If India is to· a'chieve a brea.'lf.-through 

in the export of non-traditionaf Hems, it will be 
. . 

necessary.to have,as a pre-requisite,well organised 

.. Consultancy services capabl3 6f undertaking jobs 

in other countries. The hope for the fulfilment 

-!~· 
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of export targets in future: wlll ~epend largely on our 
. . :- . \ .. . 

abllity to ~xport ·sophisticated p_rod.ucts ~d ·capital 
' . . : .. -. 

equ~prrent. ·The export of engineering go6Cl.s, particularly, .. _,_ . 

in the realni ·of capit;u goods and machinery are not 
~ . · . 

... ! ... 

_aphieved merely in terms· of the p:rice and.cOl'!lpetitiv~ · 
.. 

. ness - though rio doubt these are :V.~r.:r, important - but 

primarily on the ·basis of the allied services that go 
: . ·:·-;_, 

'· 
with them-and-the,reputation of the technological . . . :: ... · . 

competence a country is able to build for itself. ·It is 

in this field of setting the high stan(iards on .. tech-
. . . . . .·- .· ~-. 

ni.cal sophistica tio:ri that the export of' consul tai:icy . . ,. . ' ; 

services has to''pfa.y a vital role and alongwith it' 
. . ~--· . 

. ensures' a growing. export trade not only i_n.:- the seririce 
. :-. . . . ,. . .. 

'fipat we proirider but also in the !llanufact~ goods that 

we.are able to offer. . . . . 

. ,-.· 
' .. '";. ·: 

7.5 With the expertis~;and technical canpetence 
··' . 

··.·; 

that has alrea_dy develo~ed,. th01'0 fs a . Hide field in. . ., 
which our country can provide consul tancy services 

and turn-key contracts to othe! countries.· In same of 

these fields, we have an advantage over the more developed 

countries in competing in our ne:l,ghbouring countries, 

such as, West Asia~ South-East Asia and Africa ori account 
.•' . . . . . . 

of similarities ~f the local cot:ditions. The tech­

nologies that we can provide would be better suited 

to these countries than the more advanc~d ones fran 

the developed nations. Some of the fields in which we 

-1-
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seem to possess this advantage are in bullding up the 

infra-structural facilities, nemely, roads, bridges, 

high-ways, inland transport system, por~s, harbours, 

water resources, water supply and drainage, irrigation 

and reclamation, civil engineering works, buildings, 

sheds and other arch~teQtural services, ra~· transport 

system, pO\.Jer generation, tran~ission and distr~bution 

and tele-cCl!llllunications. Development of these· 

facilities in any country is a 1must 1 before 'unper-
. : · .. :~ 

taking development of modern agriculture or industries ... 
. . ·,'· .. __ 

India has long years of experience in building up such., 

facilities under widely differing conditions of 

topography, soils and. climate,; T~is experience will/'•' 

be. valuable to any developing country. · · f.n added 

advantage is tha~ India manufactures all :the equipment 

needed for· the· construction of the. ~bove infra-structural 
·, 

facilities and·is in a position to offer .turn-key 

projects with guarantee rif ·J?erforma1ice. India has· 
; . ' 

made notable progress in reaching self-~:f.'iciency 

in rail transport, The Raihray Research a.ncl D~~i'gn• 

Centre is one of the oldest. professional cells in India. 

India. manufactures railway :Lin<;ls, structures needed . · . · 
. .. . . 

. ) .'. ·. 
for btidges, signalling equipment> rdlviay :wagons 

.·I, .· 

and bogies, locomotives of aJ.l typeso · India .-c::an : . ·· 
..... ,. 

therefore, undertake services for rail transport, lay 

railway lines, inst~ latest signalling apparatus, 

-1-
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supPly locomotives and rolling stock. It ca11 construct 

railway systems based on th~ utilisation of coal, diesel . . 

or electricity as may:be necessary to suit local conditio~s • 
.. •. _i)·_, .. · . _; . ,. · .. . ~ '' . 

7.4 Development of irrigation sy~teni. fs·:the first step 
.,'' .... 

in giving fillip to agriculture. 'I~di'a h~s ·constructe<!. :: . 
c 

large dams, irrigation canals$· a network of tubewells and · 

tanks and adopted multifarious types of major and minor_ 
, .. 

irrigation ,.,orks. ·This experience cart be useful to any 

developing country for harnessing its agricultural resources • 
• 

Indian consultants are today in a position to under·~ake 

full responsibility fo:~ establishing powo!' generation) 
. . 

distribution and t:r·ansaission projects, whether hydel 

or thermal, starting fran the pre-fe!l.sib:Uity reports 

to actual qperation and working of the p:cojects. I'ldia 
. ,. . ... 

also J;ll.~ufa.ctl}res. i:.he equipment anJ. machinery needed 
··-' - ·-. 

for the power projects and it c~ offe~ fUll projec~s 

to the developing countries~ 'l'he field of 'vele­

communications and telephone equit=rnent is well developed·. 

and these .. services can as vrell be .cffe~~ed to othe!' 

cqUI).tries. India can, therefore. offer cons•Jltanc~r 

services.and equipment and undertake contracts for 

building infra-stru_ctural facilities in other countries • 
. . . 

7.5 De~eloProertt of consumer industries is 
.... , ,. . 

~()thb:-·~·;:" ~tep 'iii the:industriaJ.is~tion programme of 

any deiJ~loping country. ·:tndia .now possesses vast 

capabilities '"in this field and can cover all major 

-f ... 
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itans like textiles, sugar, cement, paper; oil, food 

products) soap, c::>sraetics, leather~ wool; beverages, 

drinks, alcoholic preparations and similar products. 

For this sector too, all types of equipment and · 

machinery are manufactured indlgencus1y and India 

can offer complete projects. An added a4vantage is 

that India ~hns passed through various stages in the 

develo:rrnent of these induetri<?s. a.riC: Inilan engineers. 

can set up projects with varying capacities.based ori 
. 

the l9cal demand f.br the products thus avoiding wastage 

of capital·a.na.resources., 

;:· . '' . . . . . . . ::i • .. - .' 

7. 6 . India has gained proficiency in the constructiqn 
. . . 

and operation of many types of mechanical ~ che~ic~ : 
. ,·- _i··: ... :: .. ) ·· -~ -· .-.. ,_· __ . .. ~:..:.' .. :' : · ··:::~.::: ·:. ·::: =.·.L·,.-~ .... 

industries like re-rolling mills, foundries, m8;chine-: . . . 
' ·:_.;· • ---~ • . ' • . :·· . .) (.-:; __ -.-~----..;; .= =.~."!..-•::·-~: 

shops, cycles, water mains and fittings, refrigeratiop, ... 
. _.:. :· ~ ... _;;": . ~ ···. _··:: .. '' _: _· ;: :. :-:,:_; ··. .. ·. ::~-

.·. •.. . 
equipnent, cat...stic soda, soda ash, o:U ref~neries,, . :- '. : ~- .. ; . . ,._ 

petro-chemical COI!lplexes, fart:Uisers, sulphuric acid, 

and drugs and pharm~ceu+.i-:!als., Many developing' countries, 

particula,rly in, West Asia:, possess extensivef resou:i.-ces 

for the development of su~h industries and services of 

Indian engineers can. be oZ immense value to ·these countries • . 

7" 7 In the metallurgicol industries, India has 

' 
gained experience of setting up iron and steel mills., 

aluminium Plants ~d of manufacturing other ferrous 

and. non...ferrous metals and their alleys~ In mining 

also, enough Indian expertise has developed and has 
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covered wide fields like coal, iron ore, lll.anganese, l:im&­

stone, and many other itel!ls. India has thus developed 

enough· kriow.:how ne:C"essary for ot..!J.er ·developing· countries 

in a variety of fi'elds,. However, f'or some specific projects 

r~quiring more sophisticated technologies and equipment •.. 

recourse can be taken to joint ventures With other devaloped 

countries. 

7 .s . Another important field for offering consul '!;ancy 

services to developing countries is the development of . . :. ' . ··: .. . . 

sophisticated and well-equipped. small scale industries. 
-~- . .· .· : 

Most of the deve:toping countries suffer fran l:imited. 

indigenous demand for their manufac_tures and they cannot 

for this reason establish big projects. India has achieved 

. emrinbl.e- success fn deVeioping small scale. indust~ies, 
•• - • • •• -.. • ._ <!': .,. • • • 

'·industrial estates ·etc. and this experience ·can 'be made· 

•. 

av!iU'able,fo~ establishing simriar· indu~;t~iru.·· .. campl·e:1ces in 

other 'cot1ntries. -· · 

.. 
7.9. . In .e~p:I.oring. the field for expor~~. of co!lslJl-

: ·'· ~--· '. : .·. . . 

tancy s.~rvices, cognisance must be taken of the_ fact that 

India has to canpete with the highly deve].oped 9ountries .. . ~ ' : . . . . .. . . 

of the world which have, ·on the one hand, bull t up a 

goodwill and reputation a:(_ld, on the other, have .. ~esources 

for offering financial and other inducements, In order to 

suocessMly cbmp~te und~r- s~.10h conditions, the Indi~ 

services must be efficient, competitive ~i:t~ well-organised. 
' ;· 

-I-
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The lower cost of engineering services in India compared to 

tho~e :in Europe. and U~ '3., can go a long way in .!Jla,!?,ng 

Indian offers highly attractive. 

7.10 In the campetftive·: interna_tional market, the 

techniques. of exports have ~become inc.reasi.ng:I."y subtle and 
. : . 

complex! The consul t8_ncy and contracting services in the 
I ' .. • . . 

country should adJustVthemselves to meet these requirements 
• • • ~ j 

and canpeti t:i,on fr:om' ·ths:; -develoPed countries~ 
. . . . . . 

The-danmittee 

feels 
•• :.: ~ ·- • • j • ' • • ' • -

that acti~n: .. on tl?-e following·lines-:vroui~ be useful:..o 
- --_l ... · ..... -: j:i •. . . . . . . .•. 

( 1) Follogi!lg the thesJ.s thiit the customer hi:l.s . -·-·/ . - •' .. .· . --· ·": ·- . 
often to ·be' :ed:q.~a:ted as.· to :1rtP..e.t· he needs, · 
many expofting_;countries have de'teloped"" 
the technique of providing. free .of; cost,. . .•. · 
reports in the nature of preliminah'''fea.si­
bili:tY. studies •.. These reports' th~n generally 
form· th.e·"·M:sis for; develbping new projects 
or progi"ar.line s and,: as suCh. a ma:t'ke:t; ~for . ~­
COl1stittarlcy:.·sC?~ice:s and equipn.Emt •. - "To the: ;-
e;xtent a. particular country is .able to · 

.i:. ent~r 'initia:j.ly with pre-investment: surveys .. 
and preOo;.feasibllity' reports of this ·Character, it 
-·gaf:tls an advantage Jin securing. dontracts for the 
establishment of sl.ich ·projects. It will be 

· .worthwhile for the 'Go-vernment· of India to 
··. ~i"fE/F these services to the neighbouring countries 

and help them in the preparation of projects and 
programmes in 'Which India can later on partiCipate. 

( 2) Many developing countries have no1r1 ·embarked on 
· National Plans 'Which provide fair indications. 

of the projects selected for execution dt:!ring the 
Plan periods.. iln advance knowledge of such projects 

. and of·tenders and enquiries floated by the country 
for tho execution ·or such projects 'can considerably 
assist our own consul tancy organisations and 
equipment manufacturers to be ready with their 
bids to c_ompote. · 

-1-
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( 3) The Governnent-·fiiay organise c9].lection of advance 
information about the projects being considered 
in .diffe:r;-ent countries and consider publishing: 

.. ·them· i:n:··anfmonthly econbrh:i.c Or export journai 
. for ,the benef}.t of Indian consul tancy and contracting 

· · .:·orga.. n~ · a ... t~ on· s· ... · · · ::.. ·. · · · · · · .~ .. •· .·· · · ~ . .. •S .... • ... .. . . . .. . .. ·. ·. , 

( 4) In order to meet ·the de.'r!land of deveioping 
countries for package-deals, turn-key jobs with 

. guarantees of performance, joint ventures or 
... Consortia ''or ccirisilltants, ·. ptoocess engineers and 
, ~upplic~s of equipnent and sometimes with reputed 

Urms/orgiinisations in 'foreign' ·couritries-:becane 
necessary. Measures may be taken.to establish 
Proper organisations for meet'ing· these requirements. 

( 5)> Indian ccinsul tancy, engirteerinfi( and. ·:contracting 
:firms shoUld accept sub-contracts. from international 
firms. India should maintain proper:r9J.ationship 
with these international organisations which will 

. ( 6) 

on the one hand enable the cottntr,Y'to bring its 
technology uptodate and on the other, get oppor­
tunities for sub-.contr~ct!'! for' work in other 
d~veloping countries. 

L -

-4. _;:. 

The proposed A~sociation(s)/Institution(s) of 
consUltirig engineers shoUld prep~re a Directory 

.. giving ·'th~ n$.mes of all consulting; .design 

.. ·. 

· ·engineering and contracting finns ih India and 
fields in· which they can render services. This 
Directory shmild be circulated to all the Elnbassies 

. s.o that they can sug@st proper names to the foreign 
GbVernM.ents as and when. opportunities for consul-

. _(7)'' 

• • ' • , • I ' . 

t~ncy and. contra.~t:.ng work arise.-. 
. . . . . . . . . . . . . . 

~e Indian consultancy, engineering and contracting 
firms shoUld get t'.1Edr· nCJ!les registered with the 
international organ::.E>ations like 'ID:SRD, United 
Nations, UNlDO~ FAO, .WHO, ·n,o etc~· so that their 
particulars are available to these· organisations 
for consideration,when they allot jobs .. .. 

·(sf. ·Th~·dev~opl~g ·~'¢Uh:t:de's· a!~~. shQrt··. bf :fo~eign exchange 
; .. i.. ' and SUffer ff-om ia..ck o,f financial :imd •Other resources 
·: ~-·. ·.;. ··.- .· :· . • ;· •.. ! • " .,, •• : ' .• -~ . ' • 

.. for the, fulfilntent of the~:~! d(3velopnent programmes. 
Many or' these countries hl3.ve, therefore, to tie their 
deve~opile~tai progr.31l1Jllef:l' with 'the fo;reign aids. India 

.-m~y- aiso have to extend. credits >:iri the interest of 
,;;+ong~.tenn exports .f~?ID the <coi.mt,ij~' Such credits 
'Will facilitate the expQrt 'of tecQnical services and 
industrial equipnent. <· ·· · · , 

-1-
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The propos~d Association( s) /Institution( s) of the 
Consulting and Contracting Ofganisations may 
create a. foreign Projects Developnent ;Fund. Assis­
tance f:t-on this Fund may be miide available for 
undertaking studies in foreign countries and 
for establishing close contftots -in the fields of 
consul tancy and project engineering. . 

' 

7 .11· The export of conSUl toney nnd engineering services frcm 

India is to encourag~ tinvisible exports'• There o.ppmirs to 
. . ' 

..... 
be immense scope for such exports and for exploiting this new 

'. 

field• It should. however, be remembered that for obtaining 

orders from a foreign country under conditions of international 

ccmpetition, the Indian engineers must keep their knowledge and . . . 

. . 
know-how abreast of the tinie. They should have uptodate infor-

mation on the developments taking place in other countries 

and must be able to convince the parties of the reiative 

merits of the designs and processes offered by than~ 

***************** 
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Appendix· I 

COMMITTEE ON TECI:fNICAL .. CONSULTANCY SERVICES 

Questionnaire isstied to the existing Technical . 
ConsUltancy Organisations. 

. . . 

1. Name of Organisation 

2. rate of establishment 
.. 

3. Type of organisation l3.nd ·capital · 
structure , · 

(Proprietory.,Partnershi p concern or 
Joint Stock CompEU~ - name of 
proprietors, partners etc. with 
their sba.re in. equity etc., IIlay be 
mentioned) · ·· - .. 

•' . 

4. .Are you a member of anY eo~tancY 
Association ? · · · · -· 

5.-0reanisationaJ.Stru.cture: 

-- - - (i) Brief description of the set . · 
up of the organisation with · · 
orgsnisation cba±t 

(ii) Personnel: 

Chemical 
:Ei::lgineers 

(a) Technical staff: 

Category~ 
Number 

S,enior 
level 
salary 
above 

, .... /'lis. 1 ()()()) 
... 

Mech. engineers 
Electrical engineers 

I Civil engineers 
_IVIetanur gical engineers 

Industrial Em.girner~. 
Architects 
Draftsr:mm 

(b) Do you have any tecl;mical 
advisers or ~sQciates ? 

(c) DC(you get your work evaluated 
before suhnission ?.'If so, the 
nature of the organ; sation 
which evaluates your work 



• 
(d) 

• • l . ., 
Admi nj strative & t.Mt>hlmt:!":: 

staff: 

c~ff-::~~~~~al . 
. ~Ji~:~.~JJ~.:.:OOY:.f.P:r~~ :_:fiS,r~orl?eJ...; .,. :~:. 

are employG:d;'thoir nUm.~rs;·. 
categories etc. may also be 
given. ·· 

6. Foreign Collabore.tion ~ 

• 

(If' the fi.rn{ is in collaboratien cr .. 
association with e;ny foreign consultmg· · · 
engineering organise.tion/ingividUEJ.l., . , 
then please give the names C·f ··these:· · · · 
foreign pa.._-rrties i t:te nature anl 
extent of association may nlso be 
indicated) · :- · :·· ,r,r. ·"•" · ·· ·r c. 

··. .· 
.;J •.. 

Scope of services offered: -~.. -\ 

. .. _: .. :· .· ' 
;· .· 

(Please indicate which of the following 
types of consultancy services are 
offered by your org-c.nisatiorl 'ohd for··· ' 
which particular industries each of 
these ssrvices is offered) 

. ~ .. :·'": ... 

(a) Supply of process know-how 

Please indicate the part:lcUli:r'·:·~: . 
processes for which: 

( i) You have developed your own 
know-how: 

(ii) you have oocn·Ucense<i,by 
rther parties to supply the 
,:r;rocE.ss know-how dev:elcped 
by them) ·. · .. 

(b) _General Tech. ConsUltancy· services: -- . 

(i) Demand assessmerrt surveys · ··· · 

( ii) Preparation c-f teclm"'-eco:riomic . 
assessment; feas:.bility studies 

. and :prepuraticn d Detailed 
Prp j ect Re:pc:r·t. 

(iii) Process OV:lluatiCHl rep~rts ... ····-. .. .. . 
fm." tl10 teC:hno-econcm.i.c' assessment' . 
of var:i.rus al~e!m,tive .. ~uf~p~ 
precesses am~lable :f.o.r: ~ .. ~- :· .. ; 
particular producti_on; '. ' ·· ' · ', .. 

• . ';' ~· :_ ,: . . ' ' .. . . :. ,: . . :.i.:· _:~ ' i- .. ' 
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site surveying inclDdiJJe 
assessment of load benrii:\g · 
capacity of the_ soil; 

( v) Prop::..mtiC'n cf detailed · spc:~ifi­
cations for plant _and machinery 

(vi) Prepe:raticn cf tmde:..~ documents 
for plant and machinery require­
mer.Lts 

(vii )Supc:rvisicn during and/ or 
aftG:C thll fcoricc:liicn cf plant 
anC: mcLinery r:c:aipmmr~ 

(viii) Su-pply of dotaHed designs for 
all t:2e se:~ces 8Ilc. utilities 
requiremer;~s and the general 
Gng'J.nGoring cc·ordinatj_cn ccf the 
Vl:'..rj_01.:t .. "l :production and Mci 11 ory 
dGpartment3 in industr...3l :projects 

( . \ 
l.XJ Supply cr:: detailed c.osigr..s fer 

the civil eng'..Jlecring wo:rk in' 
industrial ::;JrO je cts · 

(x) Inspecticn and/qr erection rf: 
plant and macbinory 

(xi) Commissioning cf the plant; 

. (.xii.) Acceptance of "t'ur1-koy 
assignment for putti.YJg up 
complete industrial· projects 

(c) Supply 0f detailed engineering 
des:1gns for }ii..ant anJ machinery 
(wbic::h .cxmld enao::iG tho manufacturers 
to fabriceto the plant ru1d rmc~ine:cy. 
This is Lo 'oe ccns::.derod as .d;Lstinct 
frm t'co r3hc-p msn'Jf:J.cturing drawings) 

Ca-n:>ci ty· o"" ~u·",.,, Crg_,-..,, ~""·1.· "r ~ ~ J. " \,/ '· .... . ~..oAoo-.U...>:>C.•. u \. -.1. ' 

(:r.ere indicate ~he amount cf work 
under ench cf tb£; z;atego:ries(tm.der 
(i) tc (xii) of Qn T'·f:l.for·whi::h 
you are equ:.~ped tc r.lDilCLle per yee:r. 
Thi.s nny be given in valt,~o in · 
rupees of the pro~ec·Vprojects. 
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9. Assignments alrc=>.ady execatl3c,: · 

10. 

(Please indicate specific assign­
ments of consulta"lcy wo:rk which 
has been undc>rtaken snd exec<lt·.3d 
by you since the inceTJtir:n of. 
your comparzy to c~: .. :liGo Ht~1·0 1 :pJ . .:;o::,&c 
indicate-for each project the total value 
and time taken in ccmpleting the 
assjgnment) 

Are the fees quoted by ycu o:.s: 
~-

(i) percentage of the c0s"!; of 
the project 

(ii) fixed fees 

(iii) cost basis 

( i v) any other basis and if so, 
explain 

(v) is any advance payment 
required by you. 

Part II 

11. What are the various difficulties 
which yC'u have e.xp.:;rienced: 

(a) 1.'1 securing aC.eq_uate orders 
fer the t~rpe oi services 
whicJ,·. yc:u arc, in a pc-si tion -::o 
offer 

(b) in e::xecntir;; t~ ... e a:;si.gr::."'lEmts 
whic~ ycu P~ve bean comcdssioned, 

12. What is yol-'!.!' esti.mte at' t:'.le scope 
and demanl. for t!le _typo of consultancy 
services wttich you are iL a posHic:1 to 
off e::.· , d1n·:..ng t!1e C·.·u:.-s ·'3 r:f tho 
next 5 ts&':':~ ? (~~a-l;;e yov.r estimate cf 
aU.dl. stctl, -:":;.:::lance E'to., r..')ec".ed in 
this :::-ee:/ect) 

13. Wbat: i'l y011.r Of~.nir:n, ar0 thr.:> · 
princi:r:al ~~2.ps -~o be fill'2.d up in the 
field of engineering d0si@s (a3 
referred. tr> un . .'C'r i te:n .-... 7) and 
consul tancy sc:r-dccs to meet the 
requiren:~r ... tc cf ~cr:-1;.::.::' incluztrial 
develc p_;.errt: duril:g ·c:r ... e 4th pJ .:m 
perioc: aYld su1)S6Cf.:!t:a"!; years ? 



14. Wh::;.t are tho measures which you 
consider necessary for filling up 
these gaps e.nd buil1ti;.Jg .llP engineerir\g 
design and cc-nsultE:D.cy services to 
tho ~::xtont roquire(j. ?. : .. 

15. · ·wro.t· are~ the specific. sectors 0:f industrial­
development·;·· in which YC·U corisi'(ler··1ihat+~~- : .. 

(a) foreign technical ccnsultancy 
orgruiisaticns; · 

(b) process lmcw-how; and/or 

(c) engineering designs 

are ne cessaxy at tho present time ? 
Wbe.t are your propcsals for buildi.l'\g 
up indigencus talent in these fields ? 

. 
16. Where foreign knew-how is to be .. 

secured, wherever indigenous lmow-hON 
is not available, either for process 
teChnology or engineor·lng designs,·what 
are the general lines which you wo.uld 
like to suggest fer obtaining·~tho .... 
foreign technical lmcw--hovJ? (With a 
view to mini mj se the c·utgo cf' foreign 

. ex:cbange and r:inlltiplici ty of collabo":'" . 
ration fer the same product. ) . . · · . 

17. What are the incentives and previsions 
which you ccnsider necessary fer the 
rapid development of the technical · 
c0nsul tancy services of eac..Y). cf the 
categories mentioned under question 7 
above, tc the extent required in:, 
our present ccnditicns n 

Part III 

18. l>.re you in favour of ccmpulsory 
registration of con..sultancy crgani,.. 
sations, as for instance in the case 
of chartered e.ccounta.n"Gs ? 

"19. Do ycu f~v~~ a· prcfe3sicnal ce-de 
of conduct ? If sc , wha:c , in your 
cpinic-n are the dos' a!fd don'ts of 
the profession of consulta4cy 
engineers ? · 

20. Do you faW"IJr the idea that· a ccmsul-
. tancy engineer sho'llld net mrectly·'or. 
indirectly have any commercial manufacturing 
cr 00ntracting interest ? 

21-. 'Are y0u in favour of clients. issuing 
tenders fer consultancy serv-ices and 
decid.irJB: mainly en the oosis af fees 
quoted? 
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Appendix II 

· IU.USTRA.~IVE LIST OF INIJUSTRTCS WIJLRE FORF.JGN CONSULTA..TifCY 
SLRVlCES NAY NO.I!' Bb llliQillRED 

• 
1. PAPER, PJLP and ALLTI:D INDUSTRIES: 

Common grades of prin.ting, writing, packing and 
·wrapping .paper and boards e.g., white printing 

•· papers, azure, cream laid and woven papers; art 
paper and board; litho, offset paper; drawing 
and cartridge paper; rii.G. poster;· b8.nk and bond 
paper; airmail. paper; che.que paper; kraft paper; 
match paper; greaseproof and glassine paper; 

·:ordina:ry M. G·. tissue papers; blotting paper; 
straw boards; .n:iill boards; grey boards; pulp 
board;' duplex board; ticket board; carbon paper; . 

. tYPewriter ribbons; V? I paper. 

, 2. RUBBER GOOI6 

Bicycle 'tyres and tubes; tyre retrea9-ing material; 
rubber and canvass footwear; conveyor belting; 
industrial and agricultural hoses; automobile 
rubber components; rubberised fabrics; latex · foam; 
industrial and surgical gloves; medicinal rubber 
.goods such as vaccine and other injectible 
-;bottlevials ice cups and hot water bottles ana 
recle:in:i Tl,.l.bber. · '' 

3. C1llilV.IICAL INDUSTRIES i .r 
... ~ .. . . 

Formaldehyede, acetic a~id.; esters ef ·acetic acid 
like ethyl acetate, butyle acetate, formic acid; 
monochloroacetic. acid; ethyl chloride; methyl 
bromide? ch.loroform; methylene Chloride; chlorobenze 
plasticisers (phthalates- Batch process); oxalic 
Acid; chlorim ted pnraffins; bear; Ethanol; Penta­
orythritol, Aniline 

4. illA.Tf-8R AND L:SATH ~R GOODS INDU3TR1ES ~ 

Glue/technical gel&tine; vegetabl~ tanning extracts; 
pickers; picking bwds; leather bel:ting; cotton and 
baii' finished leather; leatJ:ter f:ootwear; synthetic 
tannii:Jg materials. · · .,·, ·· · · · .·. · 

5. RAYON i'.ND SY.Nl'I-lli.TIC FIBRES INOOSTRIES : 

Viscose filament yarn/~·tapie fibre; viscose 
·. t~e yarn; . r • •. 

6. ASBESTOS A..l'ID CARBON PROIUCTS 

Asbestos cement products; pencils 
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7. TIMBGR BASED INDUSTRIES : 

Teachest plywood, commercial plywood, matches 

8. GLASS INDTJPTRY: 

Sheet ,gl~~s, table and pressed ware; vacuum 
_· flasks,~ enamelware; containerware 

9. CEI!/lENT AND CEl''lEWl' PRODUCTS 

· Cem~p.t, RCC pipes, Prestressed and ·pre-tension 
cement products; building bricY'..s and roof tiles 

!O.~JUCS INDUSTRY 

Sanitary-~waro; glazed tiles; crockery 

11 • CASTINGS : 

Grey casting, steel casting 

12. ELECTRICAL ENGINEERING INDUSTRIES: 

IQstribution transformers 
PoNer transformers 1000 "KVA and below; 
.AC motors belcm 30 MP; . 
I.lectronic Components (Ferrite, transformer 
coils, telescopic aerials, ceramic capacitors) 
cables (except powe~ cables above 11 KV); 
Iron Clad Switches; 
Winding vvires and strips; 
Hospital wares; , 
hlectric fans; ~-. · . . 
Domestic refrigerators; 
Domestic air-conditioners; 
Commercial radio receivers; 
House service meters; 
.Aci:leters and val-meters o-ther than sub-standard; 
lVIultimeters; 
Storage battery 

Sugar M2.chinery; 
Cement Machinery; 
Conveyors; · 

,L.P. Gas cylinders 
Coal mining machinery (except hydraulic props & 

electric drills) 
Coc.l washery plant; _ · 
Building and constructional macbinery -
except specialised items 
Poultry equipme~t; 
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Pesticides e.pplicatiQ~ .. :lquipment 
(other than special type ·equipment ) ___ _ . 
l'r.d.lk Bnd dairy machine:ry except specialised items 
Cooling tovvers; 
Tea processing m2chine:ry9 
Oil Mill Nf..achi:hery; 
Water tre2.tment .plant; 
Sol vent .:::.X tr1;1.ction ?lant ; 
Rice Mill Machinery of conventional type; 
'Yeighing machinel'.y:. e:x;qept specialised items; 
Co-ld formed sections and- slotted angles; 
Tubular strticturals ; 
Railway wagons 9 . ' 
Railway mechanical and signalling equipment;-. 
runway points and crossing 9 . 
Steel doors; . . · · · · ·· · 
WindONs and rolling shutters; .. 
Wire ropes; (oth6r than bicable ropemays) 
Lifts; 
Welding ~lectrodes (other than special.types) 
Bright bars; 
Welded G.-I. steel pipes and tubes; 
CondUit pipes ; .. __ .. · . > ,. · . . · 

Lle ctri c Hoist biock. anci:·-6bai-n ~·Pulley block; 
Transmission line tbwers 9 
Rail and rodd bridges; · · · 
Structurale (light, mediUI!l and heavy) ; 

14. MACHINE TOOlS AND Sl'!fALL TOOlS: 

Forged hand tools (Spanners, Pliers etc.) Steel 
Files (except export oriented)] TWist TITills, 
General purpose machine tools ~simple types) 

15. OTHER Il\lJJUSTRIES ; 

Irrums and barrels; 
Collapsible tubes; 
Crown corks 9 
Pilfer proof seals and closvres; 
Hurricane lanterns; 

· Chaff-cutter knives; 
fuckets, 
Domestic utensils and cutlery; 
J:gricul tural implements and ma.chine:ry 
(!D£.nual· e.nd animal drawn) · 
Clocks; · · 
Time pieces (conVentional) 
Franking machines; · · 
Tiuplicntors (other than special types) 
Oil pressure stoves; 
Belt fe.stners; 
Steel belt lacing; 
Spectacle frames; 
Oil pressure lamps; 
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Hand se.ving and gramophone needles; 
Addressing machines; · 
Pressure cookers; 
Domestic sewing maChines; 
Air rifles; 
Cigarette light~rs; 
Bicycle and bicycle pcrts; 
Ball beari...ngs (only) 
Steel 13?1 J s; 
Leaf springs; 
Zip fastners; 
Grindirg media; 
Coi~,springs excluding hair and other 
delicate and complicated springs; 
Snap fastners; 
Toys, 
Bolts, nuts, rivets, dogspikes of all types 

excluding specialised types of rivets; 
Wood screws other than with special recessed Heads; 
Mild steel welded link chains other than 

ship chains and alloy .steel chains; 
Machine screws ather than specialised types; 
Pipe fittings other than specialised types; 
Locks; 
Valves and cocks (other·tQan specialised) 
Shoe grindery; ''~. 
Builders hardware i . '-
Welded wire mesh; · 
Wire gauze and nett:!.ng; 
Oil milling; . 
Solvent extraction of oil cakes; 
Soap; 
Synthetic detergents (formulations) 
Fatty acids; 
Textile auxiliaries; 
Paints and allied products. 

• • • • 


