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Industry and Research in India

By Stevan Dedijer®

One ot the key problems ot India's tutare socil develop-
ment 1s, to my mind, the relation of ndustry and rescarch,
The growth of the national come depends to 4 consider-
able extent on the growth ot industrial production and ot
new industrial capacitios. The bulk of the rescarch potential
of the developed countries is industrial rescarch potential,
Most of the industrial rescarch potential in the developed
countries 1s located in the research departments and labora-
tories of industeial enterprises. In the most dey cloped coun-
trics, thus from 60 to 70 per cent of the annual national
rescarch expenditure is speat in companies’ laboratories,
and from 50 to 75 per cent of the total research manpower
of these countries 15 employed by their industrial enter-
prises. What is Indian industry’s rescarch potential? The
tirst, very preliminary results of a study carried out in col-
laboration with Me. R. L. Garg and D. K. Sharma of the
Planning Commission arc presented in the table on page 62.

As seen from column 3 of the table only 19 out of the
152 Indian companies with a paid up capital of 1 million
US dollars and above have their own research Liboratories.

Adding to the total research expenditures by Indian
firms the fraction of the expenditure of research associations
supplied by companies, we arrive at the conclusion that the
total expenditure of Indian industry on research amounts
to about 12 million rupees annually. This figure, if correct,
indicates that the Indian industry's expenditure on research
amounts to aboat 2.9 per cent of the national research ex-
penditure estimated to be in 1963 about 160 million fupees
or 100 million US dollars. Up to now, Indian Government
has done most of its research i ksboratorics outside the
mdustry, and Indian mdustry spends very little of its own
moncy in rescarch, compared to the industry in the devel-
opud countties.

This partial, preliminary result of a himited study on
Indun industrial cescarch potcatial offers the possibility of
an amportant pational research policy conclusion. There s
no doubt that in the future a much larger fraction of India’s
research potential st be located and a much larger amount
of tescarch wark must be pertormed in industrial enter-
prises, bot - private and public. This conclasion, if accepted,
has wide implications for those engaged in planning India's
ceonomy and its tuture cconomic policies,

It has become teuism that taday planning of industry
or at any national sector is impossible without planning the

* Formerte: Dircctor of the Boris Kadrich Institute of Nucfear
Soenves, Belgrade, Yugostasia Ar present o member of the Insti.
tute o Seaclowy, Universaty of Lund, Sweden,
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daevclopment and utilization ot roscarch The utihization ot
Indian mdigenous rescarch tor the growth of Induan indus-
try on the basis of Indun raw materiabs and resoarces is an
oxtremely comphicated problem. Tts solution calls not only
tor tostering the nght kind of rescarch, in the right place.
but 1t also mvolves cconomic, tinanaial, forcign policy and
political measures in order to develop the nght and the
proper amount of rescarch effort in the night time and 1o
utthize 1t to give the maimum ceonomic results of the ro-
guired kind.

Departing trom my rine not to give advice, | want to
point vut to the Indian cconomists, industrialists and
plannees that every practical problem they face in the field
of relation of industry and research can be solved only on
the basis of 2 systematic study and not on ad hoc decisions,
made on the spur ¢1 the moment. I would recammend,
thercfore, that the Planning Commission, Council of Scien-

Scene m Contral Mechanad Engincering Revearch
tusternte in Dargapar, India-—-Mechante makivg preeison die.

—




titicand Industrial Roscardh, the s arions mdustriad assodi
tions. the cconomic institutes and university Lacalties, s
wolbas indsvidual rescareh orgamzations and larger enter-
JrISCS I\Ulh'l‘rl\.lk and public give greater attention to such
studies within the framework of the practical problems ot
tharr organizations. To kup ug with the clc\clnl‘td coun -
tries, the developimg countries, ncluding India, will ave to
Jc\(l()lv therr own research on their own industrial research
problems

Most of the industrial research potential of Indi at
present as not docated i ndustriad enterprises or i the
techmcal universitios as m the des cloped countries. Most ot
it s located in the thirty-odd national taboratorics of the

echmicnan at the Atomie Fueig, Evablivhment in
Trombay, India. iitaling ol tnbe o notope reearcd

%ww g

CSR md other mdustriad roscadh mstrtutwons hhe the Shin
Ram Tstotate tor Tndustrnd Roseardh he cocation ot thes
Liboratorios proncrpally angagcd meodostenl watch,
one ot the major achivaments ot Todie s s dcopon
dence

Ottan haard vorces of critronm andd \||~‘x|\|wmmmnr

have posed the quastions Wl good Bave those rosean b
Liboratarics done to India” 1 as tharr wark hoen wonth
whiles My mpression gamncd trom aostady ot alasalable
literature, trom visits to 4 number of tham, s that Tndan
roscarchom general and the Indian imdustril 1w arch Lih
orataries have produced & much larger number ot usctul
results than s generally bedieved by the hidun public To
test this, | wrote to a number ot heads of Indun rescarch
instituites asking two questions, (.¢) l)mmg I Caostenc,
what has your institute cost India, and (H) What h. s Tadia




Research by 152 Indian Firms With Paid Up Capital
Greater Than 1 Million Dollars

No. of firms No. of firms
s " having research ; Research expenditure % of sales ‘
No. Sector sample iaboralories India UK USA Sweden
1 2 3 a 5 6 7 8

1. Food, drinks and lobacco 7 06 06 05

2 Texiilas 36 2 09 09 03 05

3. Rubber producls 2 1 07 21 37 25

4. Paper and wood producis 5 — 001 025 09 o8

5. Non-metallic products 4 1 0.02 11 13 20

6. Chemicals and chemical producis 26 8 08 59 48 32

7. Mining 7 - — — — -

8. Electrical machinery 11 2 0.02 - - -

9. Transport equipment 16 1 - — — -
10. Engineering and machine building 20 4 - 70 129 86
11. Metals and primary producis 11 — - 118 10 20
12. Miscellansous utifities L e T T
13. Al industries 162 19

got from your institute. The Central Glass and Ceramic
Research Institute indicated that the total 1963-64 annual
expenditures of this Institute doing most of India’s produc-
tion of the related industrics is worth about 400 million
rupees. This institute, since its foundation in 1950, has
produced the following industrial research results: (4) 18
rescarches compiled and released for utilization; " 7
investigations completed and under consideration for
utilization; (¢) 11 other completed investigations whose
results have been published for general utilization by the
entire industry,

Thus it is cstimated that the work so far done by this
institute, whose total annual expend iture is 2 million rupees,
when fully utilized, will save forcign exchange to the ex-
tent of 10 million rupees annually. The dircctor of another
national laboratory estimated that there is a minimum net
return of 15 per cent on the capital invested in his institute.

Thus we sce that attempts are being made by Indian
industrial rescarch institutes to estimate their output and
productivity. Tt 1s my considered opinion that if every in-
dustrial research institute in India made an estimate of its
output by a commonly agreed, well grounded method, then
it would be realized that the gain made by India from its
investment in these institutes 1s not as small as it is generally
believed.

The principal criticism or dissatisfaction with indus-
trial rescarch laboratories in India arise, in my personal
opinion, from another causc, Today, Indian industrial
laboratories are expected not only to engage in research and
development and to make pilot plants, but they ai. also
expected to develop the design and engineering part in
the process of transformation of research results into pro-
duction. It is too much to expect from lndustrial Labora-
tories not only to plant the research seed of a product, to
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make it grow into a tree, to harvest the fruits but also to
chew them and feed them into the mouths of industrial
companies.

Therefore, an cffort should be made to consider three
important sets of questions dealing with all the problems
arising from the chain of interaction of industry and
research:

Re search—Developmeni—Piloi—Design md—
Demand
Production— Market

- Plan Targets
(4) how far along this chain should the primary responsi-
bility of research institutes rest; (5) by what means, policies
and actions should industry, both private and public be
stimulated to develop initiative and carry out its own propet
activities along that chain, and finally, (¢) how to stimulate
industry both private and public to develop its own research
potential.

These questions fall within the scope of tasks of the
following existing organizations in India:

(«) The planning Commission

(b) The Liaison Division of the CSIR

(¢) The Dircctorate General of Technical Develop-

ment

(d) The National Research Development Corpora-

tion

(¢) The Indian Chamber of Commerce

It seems to me that a concentrated effort by all of the
above-named organizations starting with a systematic ex-
change of views and opinions is a prerequisite for the devel-
opment of a sound industrial rescarch policy in India.

1 offer no solutions and purposely refrain from doing
so as | know yet too little of India’s way of doing things. 1
have merely attempted to raise some issues and provoke
thought.

i e
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An Example of Industrial Research at the Corporate Level

The General Electric Research and Development Center,

Schenectady. N.Y., US.A.

The General Electric Company

General Flearnc s a worldwide corporation with more than
son,n0 employees working e 242 manufacturing plants
in 21 countrics, Sales af praducts and services totalled over
86 thian m 1968,

Over the years, the Company's product lines have
grown from the dectric utility base upan which at was
founded to indlude systems, cquipment, and services tor
the consumier; industrial; defence: atomic; and internationz2|
markets. General Electric now produces over 200,000 differ-
ent products—ranging from toasters to turbines and from
plastics to camputers.

The driving force behind this growth has been a strong
and continuing cmphasis on rescarch and development. In
the decade 1930 ta 1959, for example, the Company spent
$1.37 billion of Company funds on R & D and during the
same period also performed $1.3 billion worth of R & D
work for the Government. New products developed since
the end of World War 11 today accaunted for nearly half
of General Elerric’s gross sales.

At the foundation of General Electiic's technical
strength is the fact that the company employs about 27,000
men and women with technical degrees—about one out of
every ten employees. Well over 1,000 of these men and
women hold doctorate degrees. These 27,000 technical
people work in. more than S0 laboratories and scores of
manufacturing facilities around the world.

The Reseaich and Development Center

At the hub of General Electric's massive technological effort
is the Research and Devclopment Center in Schencctady,
New York. The Company's resources at this huge laboratory
include 1,800 people, 700 of therr scicntists and engineers.
The Center was forned in July 1963, when the Company's
Rescarch Laboratory and Advanced Technology Labora-
torics were combined into a single organization for the
performance of corporate-level research and development
work.

The Rescarch and Development Center was designed
to stimulute more ditect co-operation in R & D between
sientists and enginecrs working in their own respective
disciplines. The Center serves all departments of the Gen-
cral Electric Company. It. aim is to be a leader in all tech-
nical areas in which the Coinpany has an existing or poten-
tial business interest; to generate and disseminate advanced
technological information; and to help Company divisions
develop new products and systems.

The growmg sophistication of madarn cnzmecnng
and the meraasmg spa ralization ot technelowios anhanee
e value of the service the Canter can offor Patabhishud,
cxperienicad tams of specdists i provide

The fexible organization of many ditferant technol
ogies i one place direaad o one problan,

The capaaty tor desygming, butldmg and tostmg pro
tatypes;

Consultmg and technial audst service ranging trom
materials and single components to compiute prond
uct and system analyses

Facilities tor the mcasurement of physical, diomacal,
thennal, clectrical, mechaniaal, or other duracter-
istics, m virtually any environmental conditions,
accelerated life testing. and relability analyses,

Skills and cquipment tor solving those inusudd mfre:
quent problems that would be unccononical for any
individual product department and of the Company
to handle; and

The entire range of skills needed for systems analysis
and engineering, including mathematical modelling
and computer simulation.

The technical activities of the General Elearic Re-
search and Development Center are undertaken in seven
laboratorivs. Each laboratary employs approximately 100
to 129 scicntists and engincers under the direction of a
manager responsible for the tull spectrum of technical
work—ranging all the way from the most basic and fun-
damental rescarch through applied rescardh; feasibility
studies; prototype «nginecring, and the transition stage
between development and actual product enpincering i
the various operating departments ol the General filectric
Company. The seven technical components of the Center
are:

Chemical Systems and Processes Laboratory

Electronic Physics Laboratory

General Chemistry Laberatory

General Physics Laboratory

Information Sciences Laboratory

Mechanical Technology Laboratory

Mectallurgy and Ceramics Laboratory

Other major components of the Center are: The Re
search and Development Application Seevice, primarily
responsible for the communication of research and devel
opment fesults and their transition to Company operations:
Support Operations, incliding finance; facilitics; emy ‘oyee
relations and similar services; Rescarch and Development
Consulting Service, a Company-wide link with technical
activities conducted by decentralized operations. Contract
Policy Operation; Legal Operation; and Patent Operation.
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Research Institutes Respond
to Call for Operational information

A Guestionnaire Mkmg tor mtormation about [nstitute
operations appedred in the nest isac of Iudustriad Revearc b
New . Ta date 17 ditterent Industrial Roscarch Institutes
have returned completed copres, giving o very mteresting
msight into thae aperations. Answers to the 8 questions
asked deal with Institute orgamization. seevices offerad,
services necded, methods bang used to develop a tollowing
and type of projects naw underway in cach Institute, and
the availability of tellowships. While the total of responses
may be too small for a trne statistical basis, stll the answers
given do give a valuable C(rosssection of operations of
fndustrial Research Institutes,

Distribution of Personnel

Responses from the 17 Institutes zive a total of employment
as follows

Profes. Techmical
Total sional Sraff Clenical
Totat Responses 6836 023 2t83 1610
Less US. Responses 399~ 2097 972 928
Two large Instinuies
Remainder 2839 926 t2tt 712

It will be nteresting to compare the varying percent-
age of distribution hetween the three classes of employees
of the institutes,

‘ Technicat Clerical
Profyssiomal staff & other
Total Responses 4426 3.9 247
Large U8, lust, §2.020% 24305 234
Other tnstitutes 325¢; 12.57% 2487

Distribution of personnel among the various Institutes
varies widcly as wanld be expected. For the professional
group (aside from US.) the figures range from 28 to
584 ; supporting technical staff 2097 - 637¢ and the cler-
ical and other group ranges between 97¢ and 25¢%. 1t is
reasonable to assumce that dassifications are not uniform
among the vanious institutes. The averages gien above
will, however, <orve as rough gnides,

Availability of Fellowships

Eight of the Institutes report that Fellowships are available.
For a fist of Institutes indicating availability of Fellow-
shps, it 18 suggested that correspondence be addressed to
the Editorial Othce, Industrial Research News, Centre lor
Industrial  Development. United Nations, New York,
NY. 10017,

Methods of Attracting a Following
Conservation of space recommands - tabulation of ques-
tionnaire responses, [t is nteresting to note the few insti-

tutes taaking use of industrial exhibits,

0

Methods Used to Attract a Following
from Government and Industry

N of Iastitutes
Method Using
Sears and Conterencds 19
Visits 10 Plants 1S
Industeial Extubins 3
Publication ot Bulletins 1
Tramng of Industoal Personned B
Techmical Inguiry Services 12

Projects Under Way

A great variety of projects was histed. ranging from studies
on soluble proteins and polymer reactions to utihization ot
forest products and problems of tea culture. The great com-
mon denominator of the reports was a continuing effort to
lift the industries of the varions countrics to higher levels
of technical cfficiency, find new uses for raw materials and
develop new industries for their use.

Services Offered

Since a chart can sometites give a story with greater clarity
than text, the answers to the question "What Services ate
you now offering?” have been charted and are shown in
table on opposite page.

The Get-Together of Research and Industry

Self-Reliance on industrial kuow-how was the predomnant
theme of the Get-Together of Rescarch and Industry held
in New Delhi in December 1963, The Conference, or-
ganized by the Council of Scientific and Industrial Re-
search, was attended by more than 800 delegates from
industiial organizations and national laboratories.

Recommendations of the group on the utilization of
rescarch and policy matters are of special significance to
News readers.

The gronp recognized the urgent necd of mproving
licensing conditions and industrial promotion  whereby
indigenons processes and products based upon indigenons
know-how are given greater encouragement. They advo-
cated the setting up of an adviiory committee to demarcate
the areas where foreign collaboration is no longer necessary
and areas where it is. It was suggested that when an indus-
trial project reaches the pilot plant stage, a team drawn
jointly from the industrics and rescarch laboratorics should
scrutinize all econamic and technological aspects and work
as an action team until the completion of the project and its
utilization. The laboratories should forge close links with
technical consultancy bureaus for joint project and feasi-
bility studies. There should be step by step elimination of
services like project engincering, equipment design and
teasibility studies from foreign collaboration agreements.
As far as possibic, know-how and design should be pur-

chased and engineered within the country.




Services Offered by Industrial Research Institutes (Arranged in Order of Countries)

1.

14,

15

16.

. CHINA (Republic of)
. DENMARK

. GERMANY (Foderal Republic of)

10.

12,

13

17

Raw
Mate-
nal
Utihiza-
tion

Pilot
Process Feasi  Plant
Devel- biity Qpera-
opment Studies tion

kiant
Loca:

tion
Layout

Basic
Re-
search

Plant  Produc
Manage- tivity  Market

Name ol Institute ment  Studies Studies

. CAMEROON

Ministry of Development & in-
ternal Economic Planning, Buea X X

. CANADA

New Brunswick Research &
Productivity Council, Frederic-
ton, N.B. X X X X

. COLOMBIA

Institute for Technological
Research, Bogot$ X X X X X X X

Union industrial Research
Institute, Msinchu, Taiwan X X X X X

Danish Meat Research institute,
Roskilac X X X X X X X X X

Batielle-Inslitute oV, Frank X X X X X ) X X

,,,,,, PR - [P S

. ISRAEL
Standards (nstitution of lsrael,

Tal Aviv X X X X X

SOUTH AFRICA (Republic of)

Leather industries Research

{astitute, Grahamstown X X X X X X X X
SWITZLRLAND

institut Battelle Centre de

Recherche de Genbve, Geneva X X X X X X X

UNITED KINGOOM

Rusearch Association of British

Paint, Colour & Varnish Manu-

tacturers, Teddington, Middlesex X X
Arthur D. Littte Research insti- ‘
fute, Invereshk, Midiothisn X X X X X X X |
UNITED STATES OF AMERICA
ntergmmer Resosrch Corp.,

New York

Battetie Memorial Institute,
Columbus, Olwo X X X X X X

Battetie Memoris! Institute,

Instituto de Tecnologly y Quimica X X

Per
sonnel
Test  Train Trouble.
g ing  Shooting
X
X X X
X
X X X
X X X
X
X X X
X X X
X X
X
X X

(3]




Possibilities for
International Co-operation

Walrer Hdi,
Secrctary Goverdd
Patcrnationad COaomibr 0 O mwmoie,

The Secretary General ot the Internationdl Chamber of
Commerce, Mr. Walter Hill, visited the Centre for Indus-
trial Development m May and the Dnantiial Research
News took the opportunity to explore with him possible
areas of co-operation between the Centre and the Interna-
tional Chamber in the fickd of industrial development.

Mr. Hill emphasized the importance of partnership
between government and private enterprise in solving eco-
nomic problems of the developing world, including indus-
trial development and diversification in production. He
pointed out that the Chamber was active in the field of
commerce, but considered that it was important to intensify
industrial development in the context of cconomic de-
velopment of the less advanced countries. He offered full
1CC co-operation with the new United Nations Organiza-
tion for Industrial Development,

The News asked his personal views on whether or
not governments should subsidize the purchase of patents
in order to assist the private sector, or would he advise
that governments refrain from such activities. Mr. Hill
replied that it was difficult to generalize, So mucis depended
upon local conditions. 1f the enterprise were entirely gov-
crnment owned, the question wouldn’t arise. On the other
hand, with respect to joint ventures, the question mi tht
not be important. It could also happen that a subsidy might
help a new industry in the private sector.

The News pointed out that chambers of industry
played an important role in the process of industrialization
in the developing countries 1n such matters as training,
standardization, industrial legislation, the use of (onsult-
ants, etc., and inquired as to Mr. Hill's opinion. The latter
agreed, and pointed out that the CC above all included
private companics in its membership. He referred to the
Chamber's International Information Burcau of Chambers
of Commerce, which provided a technical assistance pro-
gramme for chambers of commerce in developing countries
through which—for periods of about 3 months- chambers of
commetce in the developed countries received trainees from
developing countries. The Newr asked if it would be
possible to have a co-operative cffort. with 1CC in this
respect. Mr. Hill replied in the affirmative that the Cham-
ber would consider favourably such new programmes. Far
example, the 1CC had a joint commission with the Union
ot International Affairs on techmaal assistance for fairs in
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developing countries. Very possibly this programme could
be expanded. Mr. Hill felt that if the United Nations
provided the financing, experts could possibly be made
available through the co-opetation of private firms, in mat-
ters related to the organizational functioning of chambers
of commerce and industry and marketing and distribution
of industrial products.

A discussion followed on promoting the use of con-
sultants in the developing countries. Mr. Hill mentioned
that this was an important point which had also been
stressed in the Statement of Conclusions at the Tokyo
session of the Commission on Asian and Far Eastern Affairs
(CAFEA /ICC), from which he had just returned, where
the provision of intcrnational consultancy services had been
stressed. In his opinion, the establishment of local consult-
ing offices was important. There was also a discussion of
the 1CC’s Court of Arbitration in Paris, and its rules which
had been incorporated into many business contracts through-
out the world, and were utilized by governments them-
selves. This international system of impartial arbitration
can be of value to those who use consulting services in
case of any potential contractual misunderstanding.

M. Hill elaborated on the Tokyo Conclusions which
were relevant to the work of the Centre for Industrial
Development. Regarding co-operation between business-
men, the Conclusions recommended that chambers of com-
merce and industry should function more actively in sup-
plying information about trade and industry and in render-
ing services to businessmen in their own country and in
the region. Other measures included making an increased
number of in-plant training facilities available to trainees
from the region by businessmen from the developed coun-
tries. It was also fclt that joint business ventures had an
important role to play, but there were problems still to be
solved. The decision to set up the Asian Development
Bank was welcomed and should lead to a valuable in
crease in funds available for productive investment in both
industry and agriculture.

He pointed out that the next 1CC Congress would
be held in Montreal in May 1967 and its theme would be
“Private Enterprisc in a Changing World,” He hoped
that the partnership approach between governments and
private business would develop further in a more practical
way and possibly work out policy measures.




Lditor's Note

The 1CC represents the main cconomic forces of world
business— commeree, imlus(r)‘. (r.mspur(.ltmn and finanee.
These torees are uniied incach country by National Com-
mittees which nuinber approximately 40 covermg five con-
tinents, In addition. there are associate members, so that
about 80 countries are covered in developed and developing
regions ot the world.

The governing body 1s the 1CC Counal on which
all National Committees are represented. A Congress s
held in a different world centee every two years. In addition
there are about 50 technical comnussions, Further, the 1CC
maintains a Burcan of In’Loaaation on Chambers of Com-
merce and Industry which gathers and provides informa-
tion on their activitics,

Othcers inchude a President, Vice-Presidents, Treasurer
and Sccretary-General. Mr. Hill has been the Secretary-
General of the ICC since 1957, For ten years prior, he was
with the International Bank for Reconstruction and De-
velopment, where he held positions of authority in the
Department of Economics, acted as 3pecial Representative
in Europe in charge of the Paris office, and later on served
again in Washington. A graduate of the London School of
Economics, Mr. Hill also served between 1928 and 1946
as Assistant Editor of the London Economiu and first
Director of its Economic Intelligence Unit.

The budget of the ICC is supported by contributions
from National Committees, in accordance with the eco-
nomic importance of the country. Studies and policy state-
ments originate with various technical commissions, on
which business experts and specialists sit. These are ad-
dressed to governments, inter-governmental bodies and
non-governmental groups for implementation,

The ICC was founded in 1919 and has its head-
quarters and international secretariat in Paris. It maintains
hiaison offices with the United Nations in New York, with
its European office in Geneva and with ECAFE in Bangkok.

Assistance Provided by the United Nations
to Industyial Research Institutes

In the previous issue of Indusirial Research News, a num-
ber of Industrial Research Institute projects to which the
Centre for Industrial Development provides substantive
support, were listed. Since then, the United Nations De-
velopment Programme (Special Fund) has approved an-
other project: the establishment of a pilot plant for
pyrethrum production in Rwanda. In addition, about thirty
requests for assistance in industrial research and develop-
ment are under evaluation by the United Nations Develop-
ment Programme (Special Fund). The requests, from about
twenty countries, include projects ranging from specialized
institutes (.r applied research in electronics technology,
metallurgical research, industrial design, textile rusearch,
and construction materials research to multi-purpose Indus-
trial Research Institutes covering a broad spectrum of tech-
nological activities and services.

The Use of Consultants
in Developing Countries

Introductian

One of the dithicultres taced by barge number of develop
g countries i therr industeithzation cttort s the relatine
Lack of technological “know-how™ and mdustriab expen
ence. Inomany of these countries @ number o steps hase
been taken to munimize this, inchuding accclerated tramimg
programmes for indigenous personnel and the importation
of qualificd foreign staff.

But 1t is neither possible nor desirable, for reasons of
cconomy, to maintam a4 full-time working force that s
sufhcient at all imes to meet all of a developing country's
needs for industrialization. Certain needs for industrial
services, such as equipment evaluation, project analysis,
technical trouble-shooting. ctc., are of a short-term char-
acter and do not call for the addition of full-ume spe-
ciahists. Such nceds, and even those of knger durations,
can be met through the use of outside consultants.

The importance of the use of consultants in developing
countries was emphasized at the United Nations Inter-
Regional Seminar on Industrial Rescarch and Development
Institutes in Developing Countries which was held in
Beirut, Lebanon, in December 1964, At the Seminar, par-
ticipants from the developing countries agreed that a most
useful purpose would be served if an authoritative docu-
ment or a manual on the use of consultants were prepared
vor the purpose ot providing guidance on the subject to
developing countries.

To carry that proposal out, the Centre for Industrial
Development is currently in the process of compiling a
manual. A preliminary document entitled The Use of
Consultants in Developing Countries has been prepared
to be used s a basis for it. The report has been arculated
to some 220 experts in industrial consultancy throughout
the world for criticisms, comments and suggestions.

Purpose

As alrcady indicated, the preliminary report is only a step-
ping stone to the final document. Its purpose is therefore
inseparable from that of the tinal product, which is, to offer
practical guidance to industrial managers and adminis-
trators, government officials and others concerned with
industrial development problems in developing countries.
This purpose might be stated somewhat differently
by asking the question, why the use of consultams: To
this the preliminary report in its opening chapter supplies
five pertinent answers:

1. To shorten the time involved in obtaining the
necessary background, experience, and expertise
required to establish new operations or procedures:

2. To secure independent, objective analyses and rec-
ommendations regarding project plans and their
feasibility;

3. To supplement internal staffs of specialized per-
sennel to handle excessive work loads ;
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Scape

The seven chapters ot the prebmmany report explore all
the major aspects ot industrial consultancy. The first chap-
ter examines the present status and future possibilitics of
consultancy in developing countries and iHustrates kinds
of projects in which coasultants are employed.

The sceond chapter deals with types of consultants,
of which seven are identified: individual consultants, con-
salting firms, universities, industral rescarch institutes,
vendors of cquipment. suppliers of materials and suppliers
of proprictary information. It points out, appropriately,
that focal sources of consultative expertise exist i increas-
irg numbers in doveloping countries,

Chapter three deals with the methodology of select-
ing 4 consultant. The stages mvolved include, first, defining
the problem, then securng names and qualifications of
consultants from various sources; next, establishing pre-
| ninary contact with on¢ or more consultants, exploring
the problem with them, and requesting from them esti-
mates or preliminary proposals. Finally, entering into #
contractual relationship with the consultant selected, Each
of these <*eps is further developed in some detail.

Contracting procedures are discussed in chapter four.
The steps suggested strike a reasonable balance between the
interests of the client and those of the consultant. " Salient
points of contracts” are discussed, including the scope of
assignment, change of terms of definition in successive
phases, assignment of responsibility to personnel, ete.

The fourth chapter concludes with summary reviews
of different types of contracts, such as consultation on an
optional or a fixed basic, turn-key construction projects,
guaranteed performance, licences and franchises, continy-
ing licences, ete. A checklist of contract provisions is also
appended for convenience,

Chapter five is devoted to a consideration of the
financial aspects of consultancy. The various types of ar-
rangements for profussional tees examined include per diem
rates and fates for longer petiods, retainers, percentage of
total costs and consulting costs plus a fee.

In the sixth chapter the relationship between the client
and the consultant is examined, with emphasis on the
need for mutual confidence and co-operation. Customary
provisions of professional codes of ethics are illustrated.

The seventh and final chapter examines a number
of case historivs of consulting projects. The various stages
of each case are discussed in their logical order: background
of the project, feasibility studics, engineering and con-
struction of plant and some financial and production con-
siderations.

The presentation of the report is simple without be-
ing prosasc, and concise without sacrificing essential details,
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Engineering Consulting Services

bn recent vears, consuttig firms and governments of the
mdustrialized countries have hecome increasingly aware ot
the potential demand for consulting services in the devidop-
mg countries. In response to this growing market, or ox-
ample. consulting firms in Japan and the United Kingdom,
under the sponse-ship ot their Governments, have formed
Eogincering Consulting  Associations with  three major
purposes: to facilitate contacts between potential foreign
cients and individual conulting firms; to publicize and
promote the services of member firms: and to offer 4 sort
of institutional guarantee of competence and reliabihity.

JAPAN
Vhe Engmeertng Conilting Firnee Avoociation

The ECFA was established in April 1964 under the
chairmanship of Mr. Yutaka Kubota. It has a current mem-
bership of 21 firms who act as enginzering consultants for
dams, railroads, highways, harbour facilitics, chemical in-
dustries, communications  systems, mining, agriculture,
forestry, geology and Ashing.

While the member firms may operate separately and
do maintain a strict independence, they have developed
through ECFA atrungements for co-operation in the ex-
change of technical information, in making arrangements
for contacts and negotiations with foreign clients, and, in
some cases, in the implementation of projects abroad. The
Association organizes and dispatches survey missions to
investigate project possibilities on site.

ECFA has published a brochure entitled A Guide to
Consulting Engineery in Japan which describes its organi-
zation and the specialties and operations of its member
firims,

A copy of the brochure and any further information
related to the organization or its members may be obtained
by writing to the following address:

Shin-Nitto Bldg., 22
2-chome, Azabu-juban
Mmnato-ku, Tokyo, Japan

UNITED KINGDOM
The British Qverseas Engineering Services Buvean

To help those in need of consultancy services when
starting a building project and at the same time to compete
effectively in the overseas markets, a group of British pro-
fessional associations, with the help of the British Gov-
ernment, formed in September 1963 a non-profit organi-
zation known as the British Overseas Enginecring Set vices
Bureau.

The main purposes of the Bureau is to make better
known overscas the wide experience and specializations of
British civil, clectrical and mechanical consulting engi-
neers; management specialists; architects; and other consult-
ants: and to put clients of all kinds—such as governments,
companies or development agencics—and consultants, in
touch with each other, thus ensuring clients the consultancy
services most adequate to their specific needs.
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The Burcau, which charges no fees or dccepts com
misstons, has 4 membership of approximately 70 consult:
ant firms and i under the direction of Sir Henry Clay.
There are no st rules concerning requirements for
membership, and all consulting firms, whether large o
small, can- become members as long as they are ready to
give up-to-date and reliable service to their cients.

The Burcau offers the following consulting services:
feasibility stuaies of all kinds: murket sury Cy S mnagement
studies; economic research; industrial and social develop:
ment; land usage and reclamation; planaing. design and
management of projects; use of manpower, supervision of
work; and drawing up contracts. The Burcau has issucd a
folder describing the services offered.

All further inquirics may be addressed te:

Mr. C. M. Bernard, Secretary

British Overseas Engincering Services Burcau
237-240 Abbvy Houe

Victoria Street

London, SW’.1. Englamd

Trained Men Needed for Africa

The Aftican Symposium on Industrial Development held
in Cairo from 27 January to 9 February 1966, emphasized
the nced for trained manpower. By 1975, it was estimated,
manpower requirements in Africa would be as follows:

Engineers and Scientists 1,700
Technicians and Foremen 111,900
Managerial Staff 28,800
Skilled Workers 1,722,000

Governments should use these estimates as a guide in the
formulation of training policies in industry. The United
Nations and donor countries were asked to help the
African countries in long-term manpower planning and in
the organization and cxpansion of their educational
institutions.

The Symposium recommended the exchange of man-
powet in specific arcas among African countrics and called
attention to the need to help cach oiher in solving the
skilled manpower shortage.

From the Literature

Scandinavian research information notes (Copenbagen),
vol. 1, No. 1, February 1966.

Although the results of scientific ar | industrial resesech
in Scandinavia are usually published in many of the world's
languages, information on organizational changes and other
important related matters are often available in the Scan.
dinavian languages only.

Foramedy this sborcomang the Scimdmanm Coun
cibtor Applicd Rescarch, NORDEFORSK. * decided at it
SthPlenary Assembly e Linnay 19660, 0 issae 1 bi annil
bulletin o appear w Febriary and Septaniber, vath the
purpose of dissennating intormetion o, niajor develop-
ments within saicntite and indasted rescarch m the tive
Scandinavin countries

Fhe Norev will report on mpovtant decisions on s
ence policy, major changes i institations and PIOZrAMMes,
mqutries carried out by govermments and central researh
organizations and related publications i rhe Enghisly Lan
guage,

The first assue indudes o brict book review and se
tons on science policy, plans tor the establishinent of new
mstitutes for higher engineering education in all Scandi-
navian countrics, public measures to stimulate the use of
rescarch results, new institutes and organizations, sclected
non-serial publications in English, and serial priblications
from NORDFORSK.

The Editors invite suggestions for unprovanent and
co-operation from mterested individuals and organizations.
The bulletin s distributed free of charge and can be oh-
tained from NORDIORSK at:

Ornetej 30
Copendagen, Denmavk

Research Directories

Research and science-oriented park®* directory, lndwstrial
Research ( Beverly Shures, Ind.j, 45-30, Mury. 1966,

The 1966 Industrial Research park directory lists one bun.
dred and one developments in the United States and
Canada. All of these specialized industrial parks are re.
stricted to research activities or are esigned to have a high
concentration of scientific enterprises.

The urrangement of the directory is alphabetical by
name of the Statc, then by site; it includes the following
information: name of the park, the developer, date of
establishment, number of acres cwered, percentage of the
area already occupied, number of tenants, major oucupants,
total personnel and the name, address and tecphone num. -
ber of persons or organizations to be contacted if further
information is required.

One hundred purks in the United States and one in
Canada are included. e

* NORDFORSK was established in 1947, through the initistive.

and agreement among centeal research organizgations in the five

Scandinavian countries; to promute . and organize Scandimavian

co-operation in wientific and industrial research and in the use of
tesearch results. Eleven member organizations form NORDPORSK.

** An industrial park is 1 district plannied to ensure ompatibifity
between the operations carried out thervin and the existing activi.
ties and character of the community in which the park is located,
They are also called industrial tracts or districis in the Unitsd
States; trading estates o industrial estates in the United Kingdom;
industrial zones in Haty and industrial subdivisions in Puerte Rico.
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Research Directories (cont'd.)

Soandirarsan vesearch gued g Aricctory sl rcarcds pn -
tutions within techdees and plyacal sorenco, id il .
Copenhagen, Scandimai s Conn A e Appled Resewcd,

1965, 38 r

The aim of the Scandinavem Coanail tor Apphicd Rescarch
in publishing the Gazde 1s 10 turther co-operation hetween
mstitutions and individuals cngaged i sciontific and tech:
nical rescarch and to sorve as 1 source o mformation {or
mdustrial enterprises and trade organizanons mitcrested 10
rmaking research contacts,

The Guide tists governmental, semi governimental and
co-operative institutes s well as private laboratories which
undertake sponsorcd rescarch projedts. Information re-
garding poliy on consnltation of speciatists and on the
placing of research contracts 15 abso icluded.

When the firsi cdition was publishad 10 Oslo in 1960
it was the first attempt to over the whole ficld of scientific
and technical rescarch in the five Scandinavian countries.

Under broad subjects, it provides the tollowing infor-
mation: name of mstitution i the vernacular, followed
by the English translation. ofihation. name of the Head
of the institution and total personnel: address and telephonc
number; sescarch activities: publications; and information
on contracts when appropriste.

The second edition Joschibes 10840 research institu-
tions in Denmark, Finland, leddand, Norway and Sweden:
it is arranged in 18 chapters, cach devoted to a broad
subject field.

The Guide is fully indexed by subjeet, by name of the
institution, by membership in international organizations

and by persons.

Department of Economic and Social Affaivs. Economic in-
tegration and Industvial specralization among the member
conntries of the Council for Mutual Feonomic Assistance.
New York, 1965. 34 p. Doc. ST CID/7. Sales No.:
66.11.B.4. US $0.50.

Regional cconomic co-operation, based primarily on i ndus-
trial specialization and leading eventually to economic in-
tegration of a group of countries is an important tool of
sustained cconomic growth. All experience gained through
the use of industrialization policies and industrial planning
is therefore, of great value to devcloping countries. The
present study is the first step in the programme of research
undertaken by the Centre for Industrial Devclopment con-
cerning problems of economic integration and industrial

specialization.

* Presently available oaly in English. Prices given in US dollare
or equivalent in other curtencics.
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Departnceorct ol BEennmi and Sews Ada Dadand
citaten o Abred New Yok 1oos o0 po N CTD
Saler Noo 66 1B US 80,75,

The publication s divided 1 three parts

1) The report of the Seimimar on Idustrial Estates in
the Economie Commission for Africa Region,
held in Addis Ababa in December 1901,

1) Planning, design and  construction ol industrial
ostates, with particular reference to Africa, by
E. D, Mills, It deals with various aspects of over-
alb planuing. design and Layout, building materuals
and construction. costs, programming and legis-
lation:

3) Industrial cstates plans and projects in African
countries, A survey by the Secretariat, based on a
number of papers presented to the Seminar.

Detartment of Economic and Social Affairs. Basic prin-
cpler and experience of mndustrial development planning
i the Soviet Union. New York, 1965, 136 p. Doc. §ST/
CID 3 Sades Noo 6o lLB 1 US 82,50,

The study was written by N. A. Lubimtsev, in his
capacity as United Nations consultant to the Centre for
Industrial Development. It contains the following chap-
ters: organization and system; the planning of industrial
production and geological surveys: investment planning;
the planning of labour, manpower and wages; the planning
of production costs and prices; and planning the supply of
materials and machinery. )
Inter-regional Symposinm o Industrial Project Evaluation,
Prague, 11-29 October 1965, Report. New York, United
Nations, 1965, 92 p. Doc. ST/ TAO/Ser.(C/82. Saler No.:
c6.1LB.11. 1S $2.00.

The formulation of sound projects and their thotough
scrutiny for feasibility before the commitment of financial
and technical resources, are of great importance in indus-
trial development under any economiu system. This Sym-
posium was the first international gathering devoted ex-
clusively to the consideration of the issues of problems in
industrial project cvaluation,

Department of Economic and Social Affairs. Manual on
the managemert of industrial research institutes in the
developing countries. New York, 1966. 122 p. Doc. ST/
CID/6. Sales No.: 66.11.B.6. US $2.00.%%

Inter-regional Seminar on industyial reiearch and develop-
ment institutes in developing counivies, Beirut, 30 Noy.—
11 Dec. 1964. Proceedings. New York, United Nations,
1966. 2 v. Doc. ST/TAO/Ser. C /77 Distributed free **

## Reviewed in the January 1966 issue of Induitria’ Research
Newr.
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Men Needed
for United Nations Projects

N

ot job descoptions were gven tor open T nead Nations

In the fiest issue of the Lode il Ko/ Anumber
technical assistance posts - ndosteeal resaardh and- e
velopmont.

Presently, there are anumber of additional SRS
tor wlnch the United Nations sceks candidates, with sonw
typrcal doescnptions gnoen below,

The Government ot Sawdr-Aribii s ostablishing an
Industral Studies and Devdlopment Centre capable ot
tormulating a naticnal plan for mdustriabization and ad
vising on appropiate polices and programmes and on the
implementation of ndustrial projects Included w the prog-
et will be the planning and construction of & model in-
dustrial citate. The establishment of this mdustrual « fate
will serve us a focal pomt tor future industrial activaty,
particularly for establishang industrics under the most Jde
sirable conditions. There is now need of an Industrial
Chomist or Chemical Engineer, who should have broad
experience in conducting surveys and  feasibility studhes
and in the implementation and operation of projects n
developing countries (Job Description, SAU-092.8D) ; an
Industrial Economist with bread experience in cconomic
analysis, market rescarch, project evalustion and promiotion
of industrial activities ( Job Description, SALU-29-5B).

The Technical Standards National Unstitute project
in Paraguay is concerned with the preparation of standards
of quality and methods of quality control, with particular
refercnce to major export products (micat, timber, vege:
table and essential oils, hides, skins and cotton), which
together account for over 70 per went of exports. The
Institute needs a Food Technologist. who has specific
laboratoty experience in bacteriological testing and m the
manufacture and production ol food-stutts and essential
oils (Job Description, PAR-052-8B); an expert m Con-
struction Materials, who has practical experience m con-
struction material testing laboratories ( Job Description,
PAR-052-8C) ; 1 Hides and Leather expert, who has ex-
tensive experignce in hides and leather testing laboratories
(Job Description, PAR-032.8D) ; and & Chemist or Chem:
ical Engincer in Fibres and Textiles with extensive ex-
pericnce in hbres and textiles testing laboratonies.

The Technological Research Institute n Swdan is being
created to aid and promote the industrial and economic
development of the country through the application of
scientific rescarch and technology and its adaptation to the
country’s conditions and resources, and by the creation of
a broadly available local source of practical information .
assistance; professional advice and counsel on processes
standards and ethcient techniques of industrial production,
costing; and organization and management technology.
The work o the project 15 underway but there is a need
for additional experts. A Chemical Engineer, with broad
experience in apphed industrial research and industrial
counsel 15 needed (Jub Description, SUD-052.8D) | as is
4 Mechanical Engineer in the field of Devcopment and

Posting who st td b openenec i appehied rodaarnch
and tostme Tihorator s ruhnn{m and cuipinent g Job
l)u«u}-lum SE DY s N

The Apphed Saonntie Researh € orporiton of o,

and b hoon astabhshed by State s rhie princpal asen
ol the Governmont of Thaland concerned with apphed
The Unad Nations Specub Tund s
providing assstinee mdevetoping aTachnologioal Resardh
listitute within the Researdv Corparation s Progrimng

sotentthe rosean h

of roseard widb imchude work on the nse ot natural prow
actsmdustral chemistry s mmerats . mctalturgy - construe
ten noterndsand textiles The Tnstirare will hase welt
cquipped Liboratornies and good Ibeary tacaltics, A Mctal
furgist v needed tocarry out the programme of applicd
rosearch related to mmcnls and metitlurgy, with o view
to procevsing having ndustnal appheation. He should
have outstanding qualihcations as o metallurgist with ex
tensine experience i applicd rescarcn o the application
of science i mdustey (Job Descrption THA 052 8F)

Fur mformsiting on these Prvition s [U’LJ\(‘ contact th
Eduoral Ofice of Induinsd Roearch Newr. Centre fon
Ladmwtrial Deredopment, Uted Nations. New York, N Y
fort?,

Computer-lnformation Sym posinm

The Second Symposium on Computer and  Information
Scrences, concerned with learing, adaptation, and control
i nformaton systems, will be held on 22, 23, and 24
August in Columbus, Ohio. A sequel to the first Symposium
held three years ago at Northwestern University, the forth-
coming international meeang is being jointly sponsored by
the Columbus Laboratories ot Battelle Memorial Institute,
the US. Othce of Naval Rescarch, aad the Ohio State
Univeruty,

The objectine of the symposiunt is to promnote mfor-
matton cxchange and to stimulate interest in the engineer-
g appliations of contemporary rescarch in information
sciences. Topics to be covered at the symposium indlude;
“Trainable and Evolving Systems™, "Decision Proresses’,
Design of Automata”, “Pattern Recognition”’, “Multi-
Dimensional Processing”, “Mathematical Linguistics” and
" Adaptive Control”".

The symposium is expected to attract some 500 spe-
ciahists from companies, universitics, and  government
agencies in the United States and from abroad. The sym-
posium m Columbus will follow by a few days the Joint
Automatic Controf Conference in Scattle, Washington, thus
permitting: international participants to attend both meet-
mngs. Sessions will be held i the Battelle Auditorium,

Attendance at this undassified symposium s open 10
all nterested persons. For further informanon and a pre-
liminary symposium programme, write to: Dr. Julius T.
Tou, COINS fo-Chairman, ¢ o Battelle Memorial Insti-
tute, Columbus Laboratorics, Columbus, Ohio, U.S.A.
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