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Industry and Research in India 
By Sitian Did i je r* 

Ù0MH3 

One ot the key problems of India's luturc sotial dcvclup- 
ment is, to my ninni, the relation ot industry and research. 
I'IK' growth ol' the- national income depends to a tonsidcr- 
able extent on the growth ot industrial produit ion and ot 
new industrial lapaiities. The hulk ot the research potential 
of the developed countries is industrial restan h potential. 
Most (,f the industrial research potential m the developed 
countries is located in th- research departments and labora- 
tories ot industrial enterprises. In the most developed toun- 
trics. thus from 60 to 70 per cent of the annual national 
research expenditure is spent in companies laboratories, 
and from 50 to ?•} per tent of the total research manpower 
of these t. untries is employed by their industrial enter- 
prises. What is Indian industry's research potentials The 
first, very preliminary results of a study carried out in col- 
laboration with Mr. 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 laboratories. 

Adding to the total research expenditures by Indian 
firms the fraction of the expenditure of research associations 
supplied by companies, we arrive at the lonilusion that the 
total expenditure of Indian industry on research amounts 
to aboat 12 million rupees annually. This figure, if correct, 
indicates that the Indian industry's expenditure on research 
amounts to ahmt 2.*> per cent «f the national research ex- 
penditure estimated to be in Î96V about 160 million rupees 
or 100 million US dollars. Up to now, Indian Government 
has done most of its research in laboratories outside the 
industry, and Indian industry spends iery little of its own 
money in restan h. compared to the industry in the devel- 
oped countries. 

"lilis partial, preliminary result of a limited study on 
Indian industrial research potential offers the possibility of 
an important national restan h policy conclusion. There is 
no doubt that in the future a mut h larger fraction of India's 
revean h potential must be located and a much larger amount 
of research work must be performed in industrial enter- 
prises, hot private and public. This conclusion, if accepted, 
has wide implications for those engaged in planning India's 
economy and its future eionornir jiolicies. 

It has become truism that today planning of industry 
or of any national set tor is impossible without planning thé 

duclopnicnl and utilization ot restanti I lie utilization ot 
Indian indigenous rcsc.in li tor the growth ol Indian indus- 
try on the basis ol Indian raw materials and résonnes is an 
cxtr mely complicated problem. Its solution tails not only 
lor lostering the right kind ot reseanh. in the right plate. 
but it alsti involves economic, financial, foreign polity ami 
political measures in orde to develop the right and the 
proper amount of research effort in the right time ami to 
utilize it to give the ma. unum economic results of the rt- 
tieired kind, 

Departing from my rule not to give advice, I want to 
|x>int out to the Indian economists, industrialists and 
planners that every practical problem they fate in the field 
ot relation of industry and research can be solved only on 
the basis of ,i systematic study and not on MI hoc decisions, 
made on the spur ci the moment. I would recommend, 
therefore, that the Planning Commission, Council of Scien- 

Sum  m lii/li.il Mutuili!.tí l:m,i>iti>l»x RtHMth 
lii'lilMlt in fiaigjfim. IHJI.I   Meilxtiiit m.tiiu,i; f<rt(i<inii Jit. 

I 
til!! 

" Forni, rtv Dm»toi uf tin Horn KiJruli Institute uf Nuclear 
Scu-mi-v, Bit«r.ult, Yu.oisLr.u At present a meniher uf the Insti 
luit ut sùititi|ti£\. 1 mursitv ut 1.cimi. "»«eden. 



litu .m.I liuiiistri.il Kisi.mli. tin various nuluslri.il assona 

lions, lia unniiniK institutes .nul université l.ieultiis. as 

util .is iiulrvulu.il resoanh organizations .imi largir enter- 

prises holh-pri\atc and piililu pve greater attention to stub 
studies within the framework ot the praitn.il problems ot 

their organizations. 'Io keep up with the developed „mil- 

tries, the litu-lopin^eountries. imludinu India, will ha\eto 
develop their own restan h on their own industrial rosean h 
problems. 

Most ot the industrial restan h potential ot India at 

present is not loiattd in ndustnal enterprises or in the 

teihnieal universities as in the developed eountries. Most ot 

it is loeated in the thirty-odd national laboratories oí the 

Technician M It', Atomic hit,n Ei,i.,hln/>M,»t „i 
Trombi,, ludia. insialli,,,K J/.M mbt Im i„,io(n  ,, „arch. 

< MR and - 'the i industrial i,«.n,l, msntutmiis  |,k,  ili,  M„, 

Kam Institute tnr hulustn.d Kesiareh   'I hi ,reatm„„| then 

lahoralones. prmupallv  inua^d  m  industti.il n.e.inh. is 
"He ot  tin   „i.,,lir .uhiiMinints „I   India  MII„   its m.iemi 
detiie. 

OMin hiard voues „t >riti,iMii and disappoi.itim „• 
have posed tin uuestions \\ b.u uood hale tin si res, ml, 

laboratories dum to India' Has the ir vvo.k Ium VV.MII, 

while' M\ impression JUNK d troni .. steuh ot .ill available 
literature, troni visits to a number ol them, is i|,.,t |ni|MM 

r sean h m general and »he Ituhan industrial ie,eanh |.,b 
oratories have pro.hued ., nun li larger .lumber ol use I „I 
results than is generally believed by the Imi,.,,, ¡Hl|,|k •),, 

test this, I wrote to a numbor »I heads ol Indian rese an h 
institutes asking two e|iiestions. (.,) Dunni: ,|s tA stuue. 

what has your institute- eost India, and ( /; ) Wlut |,, , ilu|,, 

ft/ 
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Research by 152 Indian Firm» With Paid Up Capital 
Greater Than 1 Million Dollars 

No of firms No of firms 
Research expendit jre % of sales 

SI 
No 

in having research 

Sector sample laboratories India UK USA Sweden 

1 2 3 4 5 6 7 8 

• 06 06 05 
1. Food, drinks and tobacco 7 

2 Textiles 36 2 09 09 03 05 

3. 
4. 
6. 
6 

Rubber products 
Paper and wood products 
Non-metallic products 
Chemicals and chemical products 

2 
5 
4 

26 

1 

1 
8 

07 
001 
002 
08 

21 
0 25 
1 1 
69 

37 

09 
1 3 
48 

2 5 
08 
20 
32 

7. Mining 7 — 
8 Electrical machinery 11 2 002 

9. Transport equipment 16 1 ~~ 
70 
1.15 

129 
1.0 

85 

20 10, Engineering and machine building 20 4 ~ 
11. Matal« and primary products 11 ~ 
12. Miscellaneous utilities 8  —..   ... _— -.. - _~  ..   ~  —~— 

13. AN industries ~    1S2 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 industries is worth about 400 million 
rupees. This institute, since its foundation in 1950, has 
produced the following industrial research results: (a) 18 
researches compiled and released for utilization; (b) 1 
investigarlo«* completed and under consideration for 
uttlaatton; (c) 11 other completed investigations whose 
results have been published for general utilisation by the 
entire industry. 

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

Thus we see that attempts are being made by Indian 
industrial research institutes to estimate their output and 
productivity. It is 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 realised that the gain made by India from its 
investment in these institutes is not as small as it is generally 
believed. 

The principal criticism or dissatisfaction with indus- 
trial research laboratories in India arise, in my personal 
opinion, from another cause. Today, Indian industrial 
laboratories are expected not only to engage in research and 
development and to make pilot plants, but t'.iey au also 
expected to develop the design and engineering part in 
the process of transformation of research n «ilts into pro- 
duction. It is too much to expect from Industri.».! Labora- 
tories not only to plant the research see«1 of a product, to 

make it grow into a tree, to harvest the fruits but alto to 
chew them and feed them into the mouths of industrial 
companies. 

Therefore, an effort should be made to consider three 
important sets of questions dealing with all the problemi 
arising from the chain of interaction of industry and 
research: 
Rvsejrcb-Devtlofmet)l-P'tloi—Dtsif>n »id- 

Demand 
Production-Market 

• Plan Targets 
(a) how far along this chain should the primary responsi- 
bility of research institutes rest; (*) by what means, policies 
and actions should industry, both private and public be 
stimulated to develop initiative and carry out its own proper 
activities along that chain, and finally, (f ) 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: 

(a) The planning Commission 
(b) The Liaison Division of the CSÏR 
(r) The Directorate General of Technical Develop- 

ment 
(d) The National Research Development Corpora- 

tion 
(e) The Indian Chamber of Commerce 
It seems to me that a concentrated effort bv all of the 

above-named organitations starting with a systematic ex- 
change of views and opinions is a prerequisite for the devel- 
opment of a sound industrial research policy in India. 

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

CO 



An Example of Industrial Research at the Corporate Level 

The General Electric Research and Development Center, 

Scheuvctadx. S.Y.J S.A. 

The General Electric Company 

(kiaral Flee trie is a worldwielc corporation with mon than 
sOO.OOtt employees working in 2\2 manufacturing plants 
in 21 countries. Salts of produits ami services totalled over 

S6 billion in 19t*>V 
Over the years, tde Companys produit lines have 

grown from the electric utility base upon which it was 
founded to im lude systems, equipment, and servîtes tor 

the lonsumer; industrial; defence; atomic; and international 
markets. General Electric now produits over 200,000 differ- 
ent products-ranging from toasters to turbines and from 

plastics to computers. 
The driving force behind this growth has been a strong 

and continuing emphasis on research and development. In 
the decade 1950 to 1959, for example, the Company »pent 
$1.37 billion of Company funds on R & D and during the 
same period also performed S1.5 billion worth of R & D 
work for the Government. New products developed since 
the end of World War It today accounted for nearly half 

of General Eler'ric's gross sales. 
At the foundation of General Elect,ics technical 

strength is the fact that the company employs about 27,000 
men and women with technical degrees-about one out of 
ever)' ten employee». Well over 1,000 of these men and 
women hold dottorate degrees, lítese 27.000 technical 

people work ir. more than 50 laboratories and scores of 
manufacturing facilities around the world. 

The Reseat ch and Development Center 

At the hub of General Electric s massive technological effort 
»s the Research and Development Center in Schenectady, 

New York. The Company's resources at this huge laboratory 
include 1,800 people, 700 of thcrr scientists and engineers. 

The Center was formed in July 1965, when the Company's 
Research Laboratory and Advanced Technology Labora- 
tories were combined into a single organization for the 
performance of corporate-leve I research and development 

work. 
The Research and Development Center was designed 

to stimulât« more direct co-operation in K & D between 
scientists and engineers working in their own respective 
disciplines. The Center senes all departments of the Gen- 
eral Electric Company. It;, aim is to be a leader in all tech- 
nical areas in which the Company has an existing or poten- 
tial business interest; to generate and disseminate advanced 
technological information; and to help Company divisioni 

develop new products and systems. 

The trowing vtplnMii .itimi nl minimi iiigiiiic. inn: 

.nul the increasing spti lah/ation ol liclini'logies enhance 

.he \alue nl the service the ( inter i.in ollei I st.ihli-.iutl. 

experienced teams 'it spctialists tan provide 

The  flexible org.ini/.ition ol  nui»  dille H ut Uilmol 

ogles m one   plan, direi tul to um   pri'blun. 

The capacity tor designing, buileling ami listing pro 

totypes; 
( onsultmg and technical audit streut' ranging troni 

materials and single components tu complete prod- 

uit and system analyses 
Facilities for the measurement ot phystul. ihimu.il. 

thermal, eke tried, mei dannai, or other i Iura« (er- 
istics,  in  virtually  any environmental conditions. 

accelerated life testing, and reliability analysts; 
Skills and equipment for solving those unusual min 

quent problem* that would be uncionomn.il lor any 
individual product department and of the ( ompany 

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 Electric Re- 
search and Development Center are undertaken in seven 
laboratories. Eath laboratory employs approximately 100 

to 125 scientists and engineers under the direction of a 
manager responsible for the  full spectrum of technical 
work-ranging all the way from the most basu and fun- 
damental  research  through  applied  research;   feasibility 
studies; prototype  engineering; and the transiti«»« stage 
between development and actual product engineering in 
the various operating departments of the Generai ritti ru 
Company. The seven tcthnieal components of the (enter 

are: 
Chemical Systems and Processes Laboratory 

Electronic Physics Laboratory 
(ietterai Chemistry Laboratory 
General Physics Laboratory 
Information Sciences Laboratory 
Mechanical Technology Laboratory 
Metallurgy and Ceramics Laboratory 
Other major components of the Center are: The Re 

search and Development Application Servite, primarily 

responsible for the communttation of research and dk-vel- 
opment results and their transition to Company operations' 
Support Operations, including finance; facilities; em^oyee 
relations and similar services; Research and Development 
Consulting Service, a Company-wide link with technical 
activities conducted by detentraliicd operati « s : Contract 
Polity Operation; Legal Operation; and Patent Operation. 

A3 



Research Institutes Respond 
to Call for Operational Information 
A questionnaire asking tor intorm.ition about Institute 
opirations appeared in the lirs; issue of iu.litstri.tl Ren.inh 
\tii' To .late P different Industriai Rcscauh Institutes 
have returned lomplctcd topics, giving a very interesting 
insight into their operations Answers to the H gestions 
asked deal with Instittik organization, servîtes offered, 
services needed, methods being used to develop a lollowing 
and type oí profits now underway in cai h Institute, and 
the availability oí fellowships While the total of responses 
may be too small for a true statistiial basis, still the answers 
given do give a valuable i'ross-section oí operations ot 
Industrial Research Institutes 

Distribution of Personnel 

Responses from the i "• Institutes give a total of employment 
as follows 

Methods Used to Attract a Following 

from Government and Industry 

Total 
Proies- 
Munal 

Tnhnual 
Stari (Urica 

T'irti! Responses 
Less t'.S. Responses 

68 *(S W2s 
KW 

218* 
07 2 

1610 
928 

Two large Institutes 
Remainder 28V) "26 1211 712 

It will be interesting to compare the varying percent- 
age of* distribution between the three classes of employees 
of the institutes, 

Technical (Terital 
Professional staff »other 

Total Response* 11 l<-, il.9% 24'î; 

Urge U.S. ln*t. S2.l)2'-<r M.Wr 2W< 
Other Institutes M.v:, 12. S r; 24.8 

Distribution oí personnel among the various Institutes 
varies widely as would l>c expected. For the professional 
group (aside from U.S.) the figures range from 28% to 
*iïrï ; supporting technkal staff 2iY f-Wt and the cler- 
ical and other group ranges between 9'f and 2^'r. It is 
reasonable to assume that classifications are not uniform 
among the various institutes. The averages given above 
will, however, serve as rough guides. 

Availability of Fellowships 

Fight of the Institutes report that Fellowships are available. 
For a list of Institutes indicating availability of Fellow- 
ship*, tt » suggested that correspondence be addressed to 
the Editorial Offne, hi.imtri.tl Research Ntus, Centre tor 
Industrial Development, t'nited Nations, New York, 
NY. 10017. 

Methods of Attracting a Following 

Conservation of spai e mommi <ds a tabulation of ques- 
tionnaire responses. It is interesting to note the few insti- 
tutes Making use of industrial exhibits. 

Method 
V.:"i.irs and < onteretms 
Visits to Plants 

ltniustri.il exhibits 
Puhhiation of Hulletins 
Training ot  Industrial Personnel 
Tei hnn al Inquiry Serines 

Projects Under Way 

No. of Institutes 
I sing 

n 
IS 

i: 

A great variety of projeits was listed, ranging from studies 
on soluble proteins and polymer reactions to utilization ot 
forest products and problems of tea culture. The great com- 
mon denominator of the reprts was a continuing effort to 
lift the industries of the various countries to higher levels 
of technical efficiency, find new uses for raw materials and 
develop new industries for their use. 

Services Offered 

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

The Gel-Together of Resemtb and Industry 

Self-Reliance on industriai knou-bmc was the predominant 
theme of the Get-Together of Research and Industry held 
in New Delhi in December 1965. The Conference, or- 
ganized by the Council of Sdentine and Industrial Re- 
search, was attended by more than 800 delegates from 
industrial organizations and national laboratories. 

Recommendations of the group on the utilization of 
research and policy matters are of speiial significance to 
.Wtt'.i readers. 

The group reiognized the urgent need of improving 
licensing conditions and industrial promotion whereby 
indigenous processes and produits based upon indigenous 
know-how are given greater encouragement. They advo- 
cated the setting up of an .nit/*<»•) 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 industries and research lahoratonts should 
scrutinize all economic and technological aspects and work 
as an action team until the lompletion 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 engineering, equipment design and 
feasibility studies from foreign collaboration agreements. 
As far as possible, know-how and design should be pur- 
chased and engineered within th.- lountry. 

'<•> 



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

Raw 
Mate-                              Pilot Piant P,,, 

Basic      rial Process   Feasi      Plant Loca Plant    Produc                             sonn.-l 
w                                      Re\    u,ll"a Deve!      tJility    Opera- tion Manage    tivity    Market    Test      Train   Trouhle 
Name of Institute                         search     tion opment Studies    tion Layout ment    Studies Studies     mg        ms    Shooting 

1   CAMEROON 
Ministry of Development & In 
ternal Economic Planning, Buea 

2. CANAOA 
New Brunswick Research & 
Productivity Council, Frederic 
ton. N.B. 

3 COLOMIA 
Institute for Technological 
Research, Bogotá 

4. CHINA (Republic of) 
Union Industriai Research 
Institute, Hsirtchu, Tatwan 

5. DENMARK 
Danish Meat Research Institute, 
*""»«•« xxxxxxxxxxxx 

6. «IHMNV( Federal Rop«btfco*) • 
BattellelnstituteeV. Frankfurt       X          X          X          X                     XXX 

j. mm  '  "* '              •" 
Standards Institution of Israel, 
T»»A*** X X X X X XXX 

Tea Research Station Kanaya, 
Shizuoka XXX X X 

o NOWAY  ~      
Norwegian PuIp & Paper Research 
hwtttÄ, Wo XXX X XXX 

10 tOUTM AFRICA (Rein»Wic»<) 
Leather Industries Research 
Institute, Grahamstown XXXXXXXX XXX 

11 SWTZtRLANO 
Institut Battette Centre dt 
Recherche de Genève, Geneva X X X X X X X 

ìl UNITED KINQOOM 
Research Association of British 
Paint, Colour ft Varnish Manu 
facturers. Teddington, Middlesex     XX XXX 

13. Arthur D Little Research Insti 
tute, Irtveresk, Midlothian XXXX XXXX X 

14 UMtTID STATU Of MKmCA 
Inttramer Resoarch Corp., 
New York X X      , X X X X 

11 Bettelte Memorial Institute, 

If. Battette Memorial Institutt. 
PacrSe Northwest Laboratoftes. 
Richland, Washington X X X X X X 

17 UtUttJAr 
Instituto d« Tecnotogta y Qttlmica XX XX 
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Possibilities for 
International Co-operation 

W'.ihn IIill, 
SliUt.lt  1     <,,  ),,  F 

lltlitH.tll--ll.il   < 

The Secrctary (icncral of the lntiniation.il chamber of 
( ommcrcc, Mr Walter Hill, visita) the (entre tor Indus- 
trial Development in May and the huiintr'htl Reu;itrh 
\eu.f took the opportunity to explore with him possible- 
areas or co-operation between the Centre and the Interna- 
tional (.hamkr in the held of industrial development. 

Mr. Hill emphasized the importance of partnership 
between government am) 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 economic de- 
velopment of the less advanced countries, He offered full 
KX co-operation with the new United Nations Organiza- 
tion for Industrial Development. 

Tk SVttj 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 mui ¡i depended 
upon local conditions. If the enterprise were entirely gov- 
ernment owned, the question wouldn't arise. On the other 
hand, with re*pect to joint ventures, the question mííht 
not be important It could also h \ppen that a subsidy might 
help a new industry in the private sector. 

The Sfili pointed out that chamkrs of industry 
played an important role in the process of industrialization 
in the developing countries in such matters as training, 
standardization, industrial legislation, the use of consult- 
ants, etc., and inquired as to Mr. Hill s opinion. The latter 
agreed, and pointed out that the ICC above all included 
private companies in its membership. He referred to the 
Chamber s International information Bureau of Chambers 
of Commerce, which provided a technical assistance pro- 
gramme for chamkrs of commerce in developing countries 
through which-for periods of about s months chamkrs of 
commerce in the developed countries received trainees from 
developing countries. The \r«-/ asked if it would be 
possible to have a co-operative effort with ICC in this 
respect. Mr. Hill replied in the affirmative that the Cham- 
ber would consider favourably such new programmes. For 
example, tk ICC had a joint commission with tk Union 
of International Affairs on technical assistance for fairs in 

developing countries. Very possibly this programme could 
be expanded. Mr. Hill kit that if the United Nations 
provided the financing, experts could possibly be made 
available through the co-operation 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 ken 
stressed in the Statement of Conclusions at the Tokyo 
session of the Commission on Asian and Far Eastern Affairs 
(CAFEA/ÎCC), from which he had just returned, where 
the provision of international consultancy services had ken 
stressed. In his opinion, the establishment of local consult- 
ing offices was important. There was also a discussion of 
the ICC's Court of Arbitration in Paris, and its rules which 
had been incorprated 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. 

Mr, Hill elaborated on tk 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 felt 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 ICC Congress would 
be held in Montreal in May 1967 and its theme would be 
"Private Enterprise 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. 

i,(, 



lidilor's Sole 
The I( C represent* the main cionomii lories o| world 
business-commerce, industry, transportation anil ttnaiue. 
These lories are united in each lountry by National ( om- 
mittees which nutnher approximately -It) covering live con- 
tinents. In addition, there are assoliate members, so that 
about SO countries are uní-red in developed and developing 
regions ot the world 

The governing body is the ICC Conimi on which 
all National Committees are represented. A Congress is 
held in a different world centre every two years. In addition 
there are about M) technical commissions. Further, the ICC 
maintains a Bureau ot In..,,nation on Chambers of Com- 
merce and Industry which gathers and provides informa- 
tion on their activities. 

Officers include a President, Vice-Presidents, Treasurer 
and Secretary-Cìeneral. Mr. Hill has been the Secretary- 
General of the ICC since 1957. l'or ten years prior, he was 
with the International Bank for Reconstruit ion ami De- 
velopment, where he held position«, of authority in the 
Department of Economics, acted as ¿pedal 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 Ecttnowrd 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 liead- 
quarters and international secretariat in Paris. It maintains 
liaison offices with the United Nations in New York, with 
its European office in Geneva and with ECAFE in Bangkok. 

Assistane* Provided kf ike United Nations 
to industriel Research Institutes 

In the previous issue of Industrial 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 ú r applied research in electronics technology, 
metallurgical research, industrial design, textile research, 
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 

Introduction 

Oncol the dilhiulhcs la. ed In a large number ol develop- 
ing countries in their industrialization effort is the relative 
lack ot technological "know-how" and industrial expert 
enee. In many ol these countries a number ot steps have 
been taken to minimise this, including au derated training 
programmes tor indigenous personnel and the importation 
ol qualified foreign staff. 

But it is neither possible nor desirable, tor reasons ol 
economy, to maintain a full time working lone that is 
sufficient at all times to meet all of a developing country's 
needs for industrialization. Certain needs for industrial 
services, such as equipment evaluation, projeit analysis, 
technical trouble-shooting, etc., are of a short-term char 
acter and do not call for the addition of full-time spe- 
cialists. Such needs, and even those of longer 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 Research and Development 
Institutes in Developing Countries which was held in 
Beirut, Lebanon, in December 196-1 At the Seminar, par- 
ticipants from the developing countries agreed that a most 
useful purpose would be served if an authoritative ikxu- 
ment or a manual on the use of consultants were prepared 
ibr the purpose of 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 
Consul latti s in De tel oping Countries has been prepared 
to be used «s a basis for it. The report has been circulât'«d 
to some 220 experts in industrial consultancy throughout 
the world for criticisms, comments and suggestions. 

Purpose 

As already indicated, the preliminary report is only a step- 
ping stone to the final document. Its purpose is therefore 
inseparable from that of the final 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 consultants- 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- 
sonnel to handle excessive work loads ; 
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I lo obtain Ircsli views on means ot ensuring op- 
liinuin background tur decision ni.ikmi;. 

' In design anil i.irrv cmt training programmes lor 
internal per«muti . . to increase human resources 
lor continuing dtvtlopmtni activities 

St ope 

'Mit- seven i haptcrs ot tht prtliminar\ report explore all 
the major aspttts ot industrial consultancy Tht first chap- 
ar examines tht prtstnt status .¡ni\ tuturt possibilities ot 
consultant)' in developing countries and illustrates kinds 
ot projects in •,,.,hith consultants art tniploytd. 

Tht second chapter deals with types ot consultants, 
ot which seven art identified: individual consultants, con- 
sulting firms, iinivtrsitits. industrial rtstarch institutes, 
vendors of equipment, suppliers of materials and suppliers 
ot proprietary information. It points out, appropriately, 
that local sourtes of consultativi- expertise exist in increas- 
ing numbers in developing countries. 

Chapter three deals with the methodology of select- 
ing a tonsultant. The stages involved include, first, defining 
the problem, then securing names and qualitkatiuns ot 
consultants from various sources; next, establishing pre- 
l'.ninary contact with one or more consultants, exploring 
the problem with them, and requesting from them esti- 
mates or preliminary proposals. Finally, entering into if 
contractual relationship with the consultant selected, Each 
of the*   *eps is further developed in some detail. 

Contracting procedures are discussed in chapter four. 
The steps suggested strike a reasonable balante between the 
interests of the client and tliose of the consultant. Salient 
point! of contrat ts" are discussed, including the scope of 
assignment, change of terms of definition in successive 
phases, assignment of responsibility to personnel, etc. 

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, continu- 
ing licences, etc. À checklist of contract provisions is also 
appended few convenience. 

Chapter five is devoted to a consideration of the 
financial aspects of consultancy. The various types of ar- 
rangements for professional fees examined include par diem 
rates and rates for longer periods, retainers, percentage of 
tot«} 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 histories of consulting projects. The various stages 
of each owe arc discussed in their logical order : background 
of the project, feasibility studies, engineering and con- 
struction <>f plant and some financial and production con- 
siderations. 

The presentation of the report is simple without be- 
ing prosaic, and contest without sacrificing essential details. 

Engineering Consulting Services 
In recent years, consulting firms and governments ot the 
industrialized countries have become increasingly aware or 
the potential demand for consulting services in the develop- 
ing countries. In response to this growing market, tor tx- 
ample. consulting firms in Japan and tht I'nittd Kingdom, 
under tht sponsc-ship ot their Governments, have formed 
Engineering Consulting Associations with three major 
purposes: to facilitate contacts bttween potential foreign 
clients and individual cotrultmg firms; to publicize and 
promote the services of member firms; and to offer a sort 
of institutional guarantee of competence and reliability. 

JAPAN 
7 hi' liiigiiitvrwg ('."ii'ulliiiii Virni\ As">tulli>>i 

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 engineering consultants for 
dams, railroads, highways, harbour facilities, chemical in- 
dustries, communications systems, mining, agriculture, 
forestry, geology and tishing. 

While the member firms may operate separately and 
do maintain a strict independence, they have developed 
through ECEA arrangements 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 
C'ltnulliiif; Engineers in fapjii which describes its organi- 
zation and the specialties and operations of its member 
firms. 

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-ctmmt, Azabtt-jtiban 
Miuatn-tu, loíyo. Japan 

l'NITED KINGDOM 
Tin British Ottrttiif livg/m-uing St'tiit.f Bureau 

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 ll>65 a non-profit organi- 
zation known as the British Overseas Engineering Se1 vices 
Bureau. 

The main purposes of the Bureau is to make better 
known overseas the wide experience and specializations of 
British civil, electrical and mechan teat consulting engi- 
neers; management specialists; architects; and other consult- 
ants; and to put clients of all kinds—such as governments, 
companies or development agencies—and consultants, m 
touch with each other, thus ensuring clients the consultancy 
services most adequate to their specific needs. 
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The Bureau, which durais nei fees or .uu'pts com- 
misMons, has a membership ol approximately 7i) consult 
ani lirms ami is under the direction oí Sir Henry (lay 
There are no strili rules concerning ru|uirements Ini 
membership, and all consulting firms, whether large 01 
small, un beiome members as Ioni; as they are ready to 
give up-to-date and reliable servire to their clients. 

The Hureati offers the following consulting semas: 
feasibility shinies of all kinds; market surveys; management 
studies; economic research; industrial and social develop 
ment; land usage and reclamation; planning, design and 
management of projects; use of manpower; supervision of 
work; and drawing up contracts. The Bureau has issued a 
folder describing the services offered. 

All further inquiries may be addressed te 
Mr. CM. Bernard, Secretary 
British Overseas Engineering Serviles Bureau 
2.17-240 Abbe) Home 
Victoria Street 
London, S.W.I, England 

Trained Men Needed for Afrit* 

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

Engineers and Scientists 

Technicians and Foremen 

Managerial Staff 

Skilled Workers 

»1,700 

111,900 

2f,B00 

1,722,000 

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

The Symposium recommended the exchange of man- 
power in specific areas among African countries and called 
attention to the need to help each other in solving the 
skilled manpower shortage. 

rfwm m LitCTtture 
$imdmm/Ì4* research information noten (Copenhagen), 
vol. ì, No, 1, February 1966. 

AJAouf« the results of scientific ar 1 industrial research 
in Scandinavia are usually published in many of the world's 
languages, information on organiiational changes and other 
important related matters are often available in the Scan- 
dinavian languages only. 

In remedy tluv shortcoming the Si ainbn.u un < ouii 
"I lor Applied Research. NORM ORSK* decided al its 
*lh I'icnan AsMinbh in January I >)(,(,, to isMieabi-annii.il 
bulletin to appear in Eehruarv .un\ .September, vili, the 
purpose ol disseminating intorni.-lion 01, major develop- 
ments within si untili, and industrial restar, h in the ttv< 
Scandinavian lountries 

I IK V./, I will report on important > tensions on Mí 

eme polii y. major changes m institutions ami programme-,. 
inquiries carried out by goumments and mitrai rcscartli 
organization- and related publu,nions in the English Ian 
guage. 

The first issue unhides a brief hook review and see 
lions on science poliiy, plans lor the establishment of new 
institutes for higher engineering education in all Scandi- 
navian countries, public measures !u stimulate the use of 
research results, new institutes and organizations, selected 
non-serial publications in English, and serial publications 
from NORDFORSK. 

The Editors invite suggestions for improvement and 
co-operation from intere sled individuals and organizations. 
The bulletin is distributed free of » harne ami tan be oh 
tained from NORDIORSK at 

Ornttcf M 
C.'lpillll.ivni, DcilH.jii 

RMMreh Directories 
Re ware h and sciente-mienled fur£** dmulory. industrial 
Referred f Bei eri) S.W.-r. Ind.),  /*>-V;. Mas l<HJ(>. 

The 1966 Industrial Reward) park directory lists one hun 
dred and one developments in the United States and 
Canada. All of these specialized industrial parks arc re- 
stricted to rescanh activities or are designed to have a high 
concentration of sdentine enterprises. 

The arrangement of the directory is alphabetical by 
name of the State, then by site; it includes the following 
information: name o. the park, the developer, dale of 
establishment, number of acres covered, |HTC enrage of the 
area already occupied, number ot tenants, major occupants, 
total personnel and the name, address and telephone num- 
ber of persons or organizations to he contacted if further 
information is required. 

One hundred parks in the United States and one in 
Tañada are included. 

» NORDFORSK was established in '9-17, through the initiative 
and agreement among central resemeli organiaatinm in the Ave 
Scandinavian countries, to promote and organize Scandinavian 
ro-operarion in scientific and industrial research and in the use of 
research results. Eleven member organisations form NORDFORSK. 

** An industria! park is a district planned to ensure ompatibilily 
between the operations carried out therein and the existing activi- 
ties and character of the community in which the park is located. 
They are also called industrial tracts or districi in the Unit-d 
States; trading estates o- industrial estates in the United Kingdom; 
industrial /ones in Italy and industrial subdivisions in Puerto Rico, 
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Research Directories (cont'd.) 

StJnJiii.il/.in rvsi.mh ¿'///i/i : ,; ¿f/;t«.'"'i ••! nu,im'> /</>//- 
tulioii\ ultimi li-i!'ii"l"X) and /'/')</<•.// ii/«»/.n. .W <i/ 
C»priih,igeii. Scaud/i/ai i in ("itimi i"> Affilit.1 Riu iiJ'. 
/ye,v .J« /;. 

The aim of the Si andinas tan Í mm, il for Applied Ri stari h 
in publishing the (t/mlt is to further ««>operation between 
institutions anil individuals engaged m st untitle ami UH h 
iiiial research anil to «m as a sonni oí information tor 
industrial enterprises ami traili organizations interested in 
making restart h untai Is. 

''"ht- (iH/Jt lists governmental, si mt governmental and 
< o opérât m institutis as will as prisât« l.iboi ilorus vinili 
undertake s|K>iisnnd risi ari h profits Inlotinatioii rc- 
yarding polit) on uinsuliano'i oi spmdists and on the 
plating of risearih lontrati-, is also included 

When the tirst edition was pnhlislu.l in Oslo in IV«' 
it was the first attempt to ami th< wlmk held ol suentilic 
.nul techni«al rcsiafih in tin   MM   S« anilinas i,m uiuiitrits. 

I'ndtr broad subite is. it provides tht lollo'.sing intor 
matton: name ol institution m thi scruauilar. followt»! 
by the English translation. . mh.ilioii. name «it tht Head 
of tlie mslitution ami t<«al pirsonnel; a.lilress ami telephoiu 
number, restanti attisons, publication*, ami information 
«>n tontra«tí when appropriati 

The s»unii edition d^-nlis  i.nii restanti instilo 
fions in tXnnurk. I inland. Inland. Norway and Sweden; 
it  is arranged in  1« tliapurs. «.uh devotid to a broad 
subject field. 

The GHIII, IS fully indexed (•> suhjut, by name of the 
institution, by membership in international organisation« 
and by persons. 

United Nations Publications* 

Department »f Kcwniit and Smiai Ajj.i/n. ¡icnomic in- 
tegration and Iml/ntrial \p>.e/ali:ation among the member 
countries of the ('.»nihil h>r Mutual Vcom-mic Advance. 
Sew York. 79oi. U p. Doc. ST CID '?. WIM N".: 
66.tl.BA. t'S |».V). 

Region»! economic io-optrali«m, based primarily on indus- 
trial speiialtfalion and leading eventually to economic in- 
tegration of a group of countries is an important tool of 
sustained cionomic growth. All experience gained through 
the use of industrialization polities and industrial planning 
is therefore, of great value to developing countries. The 
present «tudy is the first step in the programme of research 
undertaken by the Centre for Industrial Development con- 
cerning problems of economic integration and industrial 
specialitation. 

DtpMlinn:/ ••! l:.t"ii">i:;< and V"./.(.' .!""."< /'</•>'•'< '" '••'•' 
-.././/«././ Ahn.i. Sui Vini. !•>(•>•  V/•   />-.    S'/   CID  > 
v.;/ti \<>.: (,('.n n.:. rs $(ir\ 

Tla pollination is divided in three parts 
I ) The report of the Seminar on Industrial rislatts in 

the l'aonomii Commission for Africa Region. 
held in Addis Ababa in December Wo». 

J) Planning, design and construí tion ol industrial 
estates, with particular reference to Africa, by 
F.. I"). Mills, It deals with \.irions aspe, ts «if over- 
all planning, design and layout, building materials 
and construilion, costs, programming and legis- 

lation: 
3) Industrial estates plans and projects in African 

lountries. A survey by the Secretariat, based on a 
number of papers presented to tht Seminar. 

Department of Economic and Social Affairs. Basic prin- 
,/pla ¡t»J l'.xfcrieiict oj ¡miastriai dnelopnient planning 
ti: the Sottet Union. Sen York. 79oV lid p. Doc. ST/ 
(ID i. .V.i/r« V;.,- 6o.ll.B.I. US J2.V). 

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. 

Inier-re^ional S)mpotin»/ on Industrial Project Evaluation, 
Prague, 11-29 October }')(>*. Report. New York. United 
S ¿ioni. I9fìs, 92 p. Doc. ST/TAO/Ser.C/82. Sales No.: 

(6.11.B.I I. US $2M. 

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

Department af Economic and Social Affairi. Manual on 
the management of industrial research institutes in the 
developing countries. New York, 1966. 122 p. Doe. ST/ 
CID/6. Sales No.: 66.ll.Bd. US $2.00.** 

Inter-regional Seminar on industrial research and develop- 
ment institutes in developing countries, Beirut, SO Nov.— 
¡1 Dec. 1964. Proceedings. New York. United Nations, 
1966. 2 v. Doc. ST/TAO/Ser. CHI Distributed free.** 

* Prest-ntlv available only in Fnjjlih   Pri,rs piven in t'S  dollar« 
or rquivalcn! in »ther «iiru-niirs 

VI 

** Reviewed  in the January  19«Vi issue of htdnitria1 Reitareh 
Neu (. 
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Men Needed 
for United Nations Projects 

In the first issui ol tht -h.Jh • n/.il A'¡ >..,.. /   \,i<    anumhir 
ol   job descriptions  win   giv.n   tor upen   I  mud Nations 
tcihniul  assistance   posts   in   nu!ustr:j|   ri -.e.iri h  .mi)   di 
vclopnunt 

Presently, there- are a number ut .iililition.il «iptmngs 
tur wliiih the I'mteil Nations seeks candidates, wilh some 
typn.ll tlesiripiiims given below. 

The lioM'fnminl ol S.uiJi Ai.iln.i is establishing .111 
linlustri.il Studies ,uul Development C entre i.tpjhle ol 
formulating a national plan tor intinsiruination and ad 
vising on appropi iati- polines and piogrammcs and on the 
implementation ol industrial projuts Im luikd in the prop 
tit will be the planning anil construction of a model in 
dustrial estate. The establishment of this industrial < ¡ate 
will serve as a fixai point l'or future industrial attmiy. 
particularly for establishing industries under the most de 
sirable condition*. There is now need of an Industrial 
Ch< mist or Chema.il Engineer, who should have broad 
experience in conducting surveys and feasibility studies 
and in the implementation and operation of project* at 
developing countries (Job liestription, SAI 1-0^2 SD) : an 
Industrial Economist with broad experience in economic 
analysis, market research, project evaluation ami promotion 
of industrial activities (Job Description, SAI' 29SB) 

The Technical  "standards National   Institute project 
in Paraguay is concerned with the preparation of standards 
of cjuality and methods of quality control, with particular 
reference to major export products (meat, timber, vege- 
table and essential oils, hides, skins and tottim), whiih 
together account  for over "><> per cent  of exports. The 
Institute  needs  a   I*'«id   Technologist,   who  has specific 
laboratory experiei.ee in bacteriological testing and in the 
manufacture and production of food-stuff* and essential 
oils (Job Description, PAR-OS 2-8B); an expert in Con- 
struction Matt-rials, who has practical expérience in ion 
struition material  testing  laboratories   (job  Description. 
PAR-OV S( ).   i Hides and leather expert, »ho has ex 
tensiu expencniL in hides and bather testing laboratories 
(Job Description, PAR-tiV SD) . and a ( htmisi or( hem 
it al  Engineer in  Eibres and Textiles with estensivi ex 
péneme in tibres and textiles testing laboratories 

The Technologic al Rescarrh Institute in SnJ.ni is being 
created to aid and promote the industrial and economic 
deselopment of the country through the appKatuin of 
scicntiti' research and technology and its adaption to the 
country's conditions and resources, and by the creation of 
x broadly available local source of practical information 
assistance; professional advice and lounsct on proteste*. 
standards and efficient trihmuucs of industrial production, 
costing; and organization and management technology. 
The work o,i the proteit is underway but then is a need 
for additional experts A ( hemic al Engineer, with broad 
experience in applied industrial re-scan, h and industrial 
lounsel is needed (Job Description, SI T)i)V; SD), as is 
a Mechanical Engineer in the field ot  IX\clopinent and 

lishiie. win i slim, !i! Ins i cs|iiiin,c in ipphc.l UM.U.II 

HI.I 'esimi; I ib< 'i.ilur M.s lei hiiii|iii u it I equipment ( | ob 
1 )tM upturn   si D us • s,| | 

lin  Applied Viniiiiu  Kisi.ih h ( orporalion .it  I >•., 

• .'.',/ h.is bien established b\ M.ilul. as tin  pune ipal a-cii. \ 

ni   lia  (lOMrntiuiu   ol    lluil.m.l  .micenici  with  applied 

wicntilu   fist.tr. h    The   I mini   \.nions   .Speu.il   luiul   is 

providing assisi um in developing ,i lnhnologual Re se an h 

Institute  vs itlnn the-  Rcse.irih ( m porat N m    lis programme 
ol  re stare h will UH ludi work on tin  us,   ol  natural prod 

mis. iinluslri.il ehctnisiry. minerals, milallurgv. construe 

Hon n ilerials, ami textiles   'I hi  Institim  will have well 

equipped laboratories and good hbtaiv  l.uihiiis. A Metal 

iurgist  is needed  to e.irrv out the programme of applied 

research related to mimrals and metallurgy, with a view 

to   processing   having   industrial   application.   He  should 

have outstanding i|ii.ilituatu>ns as ,i irietallnrgisl with ex 

tensili experience in applied restaren and the application 

of sciente in industry (job Description THVOV SI•'). 

t:»r inftirm.il/nn ,,ii llu H- ['»'it/rim f>lt,ht coiiUtl tin 

lidil'-thil Ofm- of lnJuMrt.il kiti'<mt> Situ. CcHln fur 

¡,idt<\tu,il DtttiapmtHt, I ntitJ Slittimi. Stii Yorl. S.V. 
KHI f. 

i fim ptttar hi formatimi Symposium 

The Second Symposium cm Computer and information 
Stiem es, concerned with learning, adaptation, and tontrot 
in information systems, wilt be held on 22, 2 s, and 24 
August in Columbus. Ohio. A secjuel to the first Symposium 
held three years ago at Northwestern University, ;hc forth 
tonung international meeting is being jointly sponsored by 
the Í olumbus Laboratories of liattelle Memorial Institute, 
tht U.S. (Mm of Naval Rescanh, a..d the Ohio State 
University. 

Tin objective ol llu symposium is to promote infor 
mat ion exchange and to stimulate interest m llu engineer 
nig .ipplitations ot inntemporary research m mtorin.itinn 
sciences. Topics to ¡x- covered at the symposium include 
Trainable and Evolving Systems',    IXiision Prcxesses", 
IXsigu ol   Automata'.    Pattern  Recognition",    Multi 

Dimensional Processing , "Mathcmatii al Linguistics' and 
Adaptive < ont rol". 

The symposium is expected to attract sume M Ml spc 
ualists from companies, universities, and government 
agenucs in the United Slates and from abroad. The sym- 
posium m ( olumbus will follow by a few days the Joint 
Automati! Í untriil Conference in Seattle, Washington, thus 
iscrmitfin;: international participants to attend both meet 
mgs  Sessions «ill be held in the Battelli Auditorium 

Attendance at this uue lassitied symposium is open »o 
all inti K »ted person*, lor further information and a pre 
limin.in  symposium programmi, write to   Dr. Julius T. 
Tnu, (DINS ' o ( hairmaii. i   o Hattelle  Memorial Insti 
tute. ( olumbus l.alxjratories, í olumbus, Ohio, U S.A. 
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