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T.     BACKGROUND  AND ORGANIZATION 

Background and purpose of the workshop 

1. In realization of the need to promote industrial research and development 

activities in developing countries, the United Nations Centre for Industrial 

Development, as it was then called, organized an Interregional Seminar on 

Industrial Research and Development Institutes in Developing Countries;   which was 

held in Beirut,  Lebanon,  from 30 November to  11  December 1954.    The seminar pro- 

vided a forum for careful discussion of the special problems and Gther aspects of 

the organization and operation of such institutes. 

2. In continuation of this work of improving thB usefulness of industrial 

research institutes in developing countries, and as a follow-up activity on the 

Beirut Seminar,  the United i-ietiona Industrial Development Organization (UNIDO) 

organized a 'Vorkshop for «lanagers of Industriel Research Institutes in Developing 

Countries, which was held in Athens, Greece,  from 4 to 18 July 1967, on the 

premises of the Evgenides Foundation, 

1er 

3. The Greek Government end the United Nations Industrial Development Organiza- 

tion were represented at the 3pening Ceremony by .,lr. IM. i£conomopoulos, t/iinister 

of Industry, and Mr.  I.H. Abdel-Rahman,  Executive Director of UNIDO, 

4. Aleo present at the Opening Ceremony were:    Mr. S, Loverdos and lar. G. Panas, 

Governor and Vice-Governor respectively,  of the Hellenic Industrial Development 

Bank}    and Mr. 8. Vrachnos, Vice-chairman of the Board of Directors of the 

Hellenic Industrial Research Institute. 

5. The workshop wee opened with an address by ..Ir.  I.H. Abdel-Rahman,  who 

emphasized the role of research institutions in industrial development.    Welcoming 

adorasses were given by Mr.  N. Economopoulos and i.ir. S. Loverdos.    Addresses were 

also given by Mr. S.  Vrachnos and Mr. L. Katkhouda. 

Organization of the workshop 

6. The workshop was organized by UWlDQ in co-operation with the Bureau of 

Technical Assistance Operations of the Department of Economic and Social Affairs 

of the United étions Secretariat and the Government of Greece,  which acted as 

host country. 

J 
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7. Mr. J. Gerakis, Deputy Director of the Hellenic Industrial Development 

Bank, was chairman of the workshop.    In the absence of Mr. A. Afifi, Chief of 

the Industrial Institutions Section of UJIDO, Mr. L. Katkhouda, a member of the 

staff of tha Industrial Institutions Section,  replaced him as director of the 

workshop. 

8. The workshop unanimously el acted the following officers: 
Mr, S. del Car il (Argentina) First Vice-chairman 

Mr. K. Hussain (Pakistan) Second Vice-chairman 

Mr. E. Larty (Shena) Rapporteur 

Participants 

9. The workshop was attended by: 
- Eight experts from research institutes, research management organita- 

tions and consulting firms, all of world renown, from the following 
countries: Canada, India, Netherlands, Norway, UAH, United Kingdom, 
U.S.A., Yugoslavia. 

- Nineteen participants holding high managerial positions in industrial 
research institutes of their home countries. Eighteen countries were 
represented, namely: Argentina, Brazil, China, Colombia, Ghana, Guate- 
mala,  India, Indonesia,  Israel, Malaysia, Nigeria, Pakistan, Senegal, 
Singapore, Sudan, Thailand, Tunisia and the United Arab Republic. 

- Twenty-four observers from Greece, 
.A li3t of participants, experts, observers, and workshop officers with their 

addresses is included in Annex I of this report. 

Documentation, report and working languages 

10. English and French were the official working languages of the workshop. 

The documents submitted to the workshop consisted of: 

(a) Discussion papers prepared by experts; 
(b) Case studies on specific industrial research institutes; and 

(c) Country statements prepared by participants on industrial raaaareh 
institutes in their raspective countries. 

A list of the discussion papers and case studies is gi van in Annex II. 

11. After some discussion the workshop unanimously adopted at the closing 

working session a set of recommendations and proceedings of the workshop which 

served as a basis for the report reproduced thereafter. 

/»• • 



1D/WG.2/Repprt 
English 
tage 5 

Cloeing Ceremony 

12.    At the Closing Ceremony Mrs. Symon, Director of the Cv/genides Foundation, 

and Messrs. Loverdos and Thanoa were present.    The latter   addressed the aud- 

ience.   Mr. L. Katkhouda, on behalf   of UNIDO and of the participants, expressed 

appreciation for the efforts of the host country and of the Hellenic Industrial 

Development Bank in contributing to the success of the workshop. 
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II. ESTABLISHMENT AND ûRCANIZATICIN OF INDUSTRIAL 

RESEARCH INSTITUTES 

13. The »Organization of Industrial Research Institutes and their Relation- 

ship with Clients" was presented in two sections, the first dealing with the 

organization of industrial research institutes and the second with the rela- 

tionship between the institute and its sponsors. The first section dealt with 

the following broad headings, types of industrial ressarch institutes, insti- 

tutional patterns, management of multi-purpose institutes, and general manage- 

ment techniques. 

14. In the discussion that followed, considerable interest was centred on 

the need for planning programmes of research prior tu the recruitment of per- 

sonnel. It was recognized that, as different countries were at various stages 

of dovelopment in industrial research, a single solution for universal accep- 

tance could not be supplied. It was noted, however, that the preparation of 

research programmes and the recruitment of staff must take cognizance of areas 

and trends in the industrialization of the respective countries, ^'ith parti- 

cular reference to developing countries, the hiring and training of staff 

should be undertaken once the broad areas of research activities have been de- 

fined. The relationship between industrial research institutes and agricul- 

tural research institutes was also considered, and the consensus was that, 

while in most developing countries industrialization had an agricultural base, 

it was necessary to ensure effective co-ordination between the industrial and 

the agricultural research institutes. 

15. Reference was made to the United Nations Manual on "Management of Indus- 

trial Rosearch Institutes in Developing Countries'» which had developed out of 

the Beirut Seminar, and it was recommended that regular use be made of it as 

it gives good guidance in the work of industrial research institute». 

16. The relationship between the industrial research institute and its spon- 

sors was discussed under the following headings: obtaining support} contracting 

sponsored work; communication with clients; periodic comparison of programme 

with contracts; and liaison with the smaller enterprise. The relationship 

between institute and sponsor was summarized as follows: 
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(a) Before antering into a contract, the problem should be precisely 
defined in order to ascertain what facilities are required and 
available for its execution. 

(b) Agreement should be reached on a detailed technical programme, which 
must at the sama time be flexible to permit alteration by mutual 
consent. 

(c) The contract must be explicit in its terms. 

vd) The institute and its sponsor must maintain close and friendly 
liaison at all times. 

(e) The client should recognize that the institute is in essence 
operating as an extension of the client's own organization, 

(f) A highly ethical position must be maintained in regard to confi- 
dential information. 

(g) The client's organization should cultivate direct contact with some 
individual who will fallow closely the progress of the work and 
serve as a focus for practical utilization of thu results. 

1?» Considerable attention was given to the need for effective machinery for 

communication between research institutes and industry, particularly small in- 

dustry, in developing countries. The consensus was that this presented a diffi- 

cult situation. Small industry was often unaware of its problems} frequent 

factory visits by research personnel from institutes became necessary, and this 

was often expensive. It was considered that, as industrial research activities 

in developing countries required active Government support, the attention of 

Bovsrnments should be invited to this situation. The following draft Resolu- 

tion was submittedi 

"Taking into account that in developing countries, as a rule 
at least, there is not always sufficient interest and demand 
for services of industrial research institutes, it seems Justi- 
fied to recommend to Governments of developing countries to 
create 'research consciousness' by lovers of their economic 
policy and by other means, in order to ease and to accelerate 
the building-up of clienteles." 

1S. The attention of the discussion group was directed particularly to the 

Industrial Research Unit in Singapore, which takes the initiative in using qua- 

lity control testing and research on samples of products from a factory to ob- 

tain the interest of the relevant industry in the work of the Research Unit, 

and in this way obtain clients. 

/... 
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III. PROJECT SELECTION 

19. The discussion of this topic was introduced with the statement of a philo- 

sophy, namely, that technical people have a useful tool at tneir disposal which 

is the logic of scientific method, and that this tool should be used in plann- 

ing and programming their work. A good working programme should begin with the 

objectives clearly defined and with a clear and precise statement of the tech- 

nical effort required, the costs involved and time required, 

20. Criteria for project evaluation, classification of technical activities, 

project systems, mechanisms for project evaluation, evaluation at successive 

major stages and multi-discipline project team» were dealt with in detail. The 

five main evaluation criteria listed want 

(a) Technical feasibility 

(b) Engineering feasibility 

(c) «Marketing feasibility 

(d) Comprehensive economic feasibility 

(a) Managerial feasibility 

21. Technical activities include shorter-range services arid activities, such 

as information services, analysis, testing and quality control, technical ser- 

vice (often called "trouble shooting"), and standardization activities? small- 

scale technical activities such ns exploratory research, product development, 

product evaluation and bi-product and waste utilization. Intermediate-scale 

projects, such as engineering development studies and pilot plants, were also 

discussed as were also evaluation programmes, including engineering, economic 

evaluations, market evaluations, feasibility studies, and surveys of natural 

resources. 

22. Various mechanisms for evaluation of projects, both in-house and sponsored 

projects were set out in detail under this topic. The need for client contact 

- both at the top managerial level and at the operating level in the evaluation 

of sponsored projects - was highlighted, 

23. Principles and uses of multi-discipline teams in industrial research work 

were discussed and this approach found highly useful and desirable. 

24. Considerable emphasis was placod on the ueefulness of time cards accom- 

panied by regular reports as a vital means of ensuring efficiency in the work of 
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industrial research. It was noted that thä• time of professional staff is e: 

prime product that en industrial rascaren institute has to sell. Time cards 

carefully designed and uffcetively used resulted in a more efficient utilization 

of the time of the staff, end rìso assisted in forecasting the requirements of 

effort in research projects. It was also cinsiderod essential that personnel 

engaged on such projects prepara reports on the projects, not only to supply in- 

formation to management, but also bocause the preparation of  the reports would 

benefit the personnel as they put the facts and figures together, would obtain 

recognition for their projects and woula give management a measure for évalua- 

tion of the personnel making the reports, 

23. A major problem that faces industrial research institutes in developing 

countries as they attempt to translate the results of laboratory research into 

j        commercial development in industry is the acute shortage of the technologist 

described as a "process engineer". The provision of training facilities for 

this category of personnel was discussed, and it was suggested that advantage 

«        could be taken of fellowships granted under various United Nations technical 

assistance programmes to provide in-plant training for young professional staff 

from developing countries. It was also noted that use could bo made of a system 

'        whereby research officers from laboratories in developing countries take their 

laboratory results to industrial research institutes in the mora developed coun- 

tries for further work with the assistance and under the guidance of the more 

I        experienced research personnel in those laboratorlas. In this w«y the research 

|        laboratory results are industrially developed to the level of production. Thu 

j        experience of T.N.Q, (The Hague, fatherlands) in this system was considered a 

ueeful example. It was recommended that UNIDO be invited to establish national 

or regional study programmes, which would emphasize visits by personnel of ru- 

tearen institutes in developing countries to industrial plants and research 

institutes to provide experience in this important area of industrial research 

end development. 

/ •« * 
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IV.    FINANCIAL ACMINIETPATION Of  IM*CTniAL HEBMWCH ISTITUTO 

26. As the purpose,   structure,   size and -cop© of the organiiation of different 

industrial research institutes wary,   it wac recognized that  the optimum »ystam 

for financial admin, stmtion would also wary.     Experience has shown,  however, 

that certain basic principles of financial administration are coamon to industrial 

research institutes,     com« institutes are supported solely by Government fundf; 

some ara supportod oy  industrial contribue ions,  pcssrtly impoted by Government 

regulations;     3OPI& exi^t strictly on th&  income fron' their research contracte» 

some have* supported from an encowrnent or fro*< an independent source of incamej 

but most derive thair operative revenue from a cenbination of at  laact two  of 

these sources. 

27. The subject «as discussed under thn broad headings of budget planning»  pro- 

ject accounting, estimation of research coste  and contrate procedures.    But»- 

headings  included such  items as capital uui»ls,   ouwiatiiiö, «**;*n«ee,  overhead» » 

staff time,  technical services (including  laboratories and workshops),  reperti 

processing and miscellaneous costs.    Estimation of research costs dealt also with 

the research proposal,   costing  tha programme and «ulti-diecipline programmes. 

Contract procedures were then discussed,  and it wat suggested that, with the 

exception cf small programr.et  in which agreement between institutes and client 

may be merely an exchange of lüttere,  a formal contract was recommended.    The 

use of a standard contract form A?E recom^nded to ensure that  the institute- 

client relationships  are clearly understood and to provide for uniform treatment 

of all clients. 

28. The subsequent discussion  focusad on financial support for industrial re- 

search institutes in developing countries.     It was recommended trut Bovernment 

support for such institutes DB given for the establishment of tho institute and 

for its operation,  and that assurance of support on ei continuing basis should 

be provided for <a rearonable period in order   to ensure satiffactory planning 

and programming of the work of the  institutes.     In this connaxion,   it was noted 

that tho process of development from initiation cf tho institute to the stage of 

possible financial self-sjpport vtould necessarily bea long one  for several reasons: 

the long process of rtaff training;    the need  to impress on industry that  it should 

pay for work done by tho instituts;    and the  fact that small industry dose  not 

have the resources to pay for such work.     It was suggested that Governments 
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•hould meafnito the n*»H «"ir iuch continuad financial sunpart for as long as 

«M considered approprie t# In th¿ cirGumst*tnca& of the particular institute, but 

that in «ny cai« continuous Govsrratent support should be given for a minimum of 

five yoers. 

29.      It «as alio recognlied. thét i tous triol research institutes in developing 

countrlas would nm& cdtlitionel ar complumantcry assisterne« from international 

orçanitctior» or other financial «©urea» until they rocchad e certain degrse of 

Mlf-«ufficioncy, 

/•«# • 
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V. PERSONNEL POLICY IN INDUSTRIAL RESEARCH ORGANIZATIONS 

30. In the introduction of this topic,   it was stated    that    the productivity 

of on industrial research organization depends on its ability to recruit able 

staff and to employ the* on projects which the steff themselves feol to be re- 

warding, both technically end economically.    Industrial research organizations 

employ a wide variety of staff and the over-all terms and conditions of employ- 

ment would no doubt be agreed by the employing authority in the light of national 

and local requirements and standards. 

31. The entire subject of pcraonn-l policy was discussed under the following 

broad headings;  staff,  including tho director, professional staff, research 

follows, administrative end clsrical staff, technicians end workshop staff J re- 

cruitment, evaluation and promotion-,  staff records and emoluments;  pensions and 

superannuation, 

32. It wes noted that professional staff, especially the physical scientists, 

would usually be profession-oriented rather then organization-oriented, and 

would tend to be individualists needing reasonable freedom from detailed super- 

vision in carrying out their work-,  in particular such staff membars should have 

freedom, when tho nature of the work allows, to consult experts within and out- 

side their own organizations.    The profesional staff would normally plan the 

details of th3 work themselves.    It was recognized that the basic function of 

administrative staff is to help professional staff and not to control them. 

Administrative staff tended to regard professional staff as lacking in knowledge 

of business administration, and this is often resented by the professional staff. 

33.      In addition to technicians and assistants,  who usually form supporting 

staff for the professional staff and carry out experimental and observational 

work within guidelines delineated by the professional staff, industrial research 

organizations employ trained labour for work in their workshops,    workshop per- 

sonnel should be intalligent and should have technical school training, and ver- 

satility in their work is considered a useful quality in this class of worker. 

An instrument maker is considered a vital asset to the entire organization. 

34.      Tho following were recognized as the basic functions of a recruitment in- 

terview: 

/... 
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(a) To give the candidate information about the scientific or 
technicel aspects of tha job; 

(b) To check the basic facts about tha candidate; 

(c) To observe the candidate's outward appearance and manner; 

(d) To test the candidate's abliiity; 

(e) To test the candidate's personality; 

(f) To persuade the candidate as necessary; and 

(g) To give the candidate a chance to clear up any doubts and 
uncertainties in his own mind. 

35. Techniques of periodic evaluation as e mtens of assessing the productivi- 

ty of the individual, and details of promotion and dismissal procedures were 

discussed. 

36. It was concluded that research is done by people; buildingB and equipment 

were helpful,  but only when occupied and used by the right people.   The object 

of personnel policy should be to get the right people, treating them as indivi- 

duels, yet in on organiiod and systematic fashion, so as to attain maximum pro- 

ductivity, 

3?.     During the subsequent discussion, the question was raised as to the advi- 

sability of the director of the institute doing other work in addition to di- 

recting the affairs of the institute.    In principle it was considered that the 

director of the institute should be a full-time officer.    It was noted, however, 

that for the director end some of his senior staff to be made extraordinary pro- 

fessors in universities, giving lecturas one day r. week was good for the insti- 

tute and for the university and also anhancad the status of the individual staff 

38. Consideration was given to the relationship between the remuneration of 

research Institute staff and that of university staff, and it was agreed that 

tha institute and university should have the same conditions so as to avoid the 

drain of professional steff from the institute to the university. 

39. In many developing countries, the salary levels of professional personnel 

in various types of employment show wide variations which appear to be inequit- 

able.    The inequalities can be forcibly brought to lijht by comprehensive,  syste- 

matic, and quantitative surveys of professional and economic status.   Useful 

techniques for such surveys were developed in the United States of America as 

/... 
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early as 1941 end heve been successfully adopted by at loast one developing coun- 

try.    The date obtained from such surveys are influential in bringing about «ore 

logical salary policies. 

40. The recruitment of foreign experts for research institutes in the develop- 

ing countrias received considerai* attention.    It mm suggested that foreign 

experts should, as far as possibly not be recruited for executive positions but 

should be assigned rather to the training of local personnel and also for advice 

and consultation.    In general the duration of the stay of an expert in a develop- 

ing country should be as long as would be necessary to ensure that the mximm 

benefit was derived from the experience of the expert.    The period could be de- 

termined by the kind of work assigned to the expert, the need« of the recipient 

country, end the performance of the expert» 

41. Several problemi ware racognUed in connexion with the recruitiieftt of ex- 

perte end the prospect» of their successful work in the developing eomtrte*. 

One vital consideration - to which the attention of governments in develop!«« 

countries should be drawn - was that indigenous professions! end tsehMeel mm 

should be used in the screening and eveluetion of the ptpsrs end &9êmUmkm of 

proposed experts before the sélection of en expert. 

f • »« 
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VI. EVALUATION OF IiMPUSTRIAl RESEARCH INSTITUTES 

42,  This subject was presentad r.s c manual (lD/»"G.2/n.o), s*t out so as Lo be 

applicable tu industrial research institutes in various stages of development. 

Chapter 10, captionud "Comprehcnsivi: Outline for Valuation" was followed as e 

guitto  for thu presentation of the entire manuel under thü following broad 
headings: 

(a) Evaluation as a managerial tuchniqucj 

(b) Evaluation of financial position; 

¡ (ü) Evaluation of technical productivity! 

J (d) Evaluation of staff capabilities! 

| (e) Evaluation of facilities! 

J (f) Amarai Administration J 

| (f) Salaction of programme areasj 

| (h) Administration of technical netivttioai 

J (i) Parsonnel administrationj and 

¡ (j) Comprohansive outline for evaluation, 
I 
|      43,  Th« sel action of personnel for evaluation «as givan considerable emphasis 

j      in via« of tha fact that if the evaluation were to be meaningful, it should be 

|      objective and systematic, end should pinpoint the strengths as well as the wcak- 

nessús in tha organization. The team should consist of a smell group of talented 

mm of varied backgrounds mho should interview the steff of the organization in- 

\ dividually and in confidence, so as to encouroge frank replies. The report of 

thsso intorviaws should not indicete the sources of information or identify thum 

•itti »pacific individuals. The author put forward three suggestions for forminn 

the évaluation group, namely: 

(a) strongly interested technical members of the board formed into 
a sub-eenwitlos; 

(b) individuals from neighbouring institutions? 

(e) Individueis from en agancy external to the institute, 

44«  In this eorm«xion, it was racommsndad that UNIDO tako stsps to form, at 

the request of industrial resuorch institutes, competent groups for avnluation 

of the performance» of thasa institutes. 

48»  A systematic outline for evaluation was presontud, covering in detail 

financial performance, sources of earned income, utilization of supporting 
•.» /••• 
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income, analysis of axpunditures, and managerial policies and procedures. The 

speaker stressed that there-should be a continual review in "order to capare 

trends, growth rata and pest policies, and to enable a careful projection to be 

made for the determination of future policy. The author cunsidered o 5 per cent 

growth rate as moderate, 10 per cent as creditable and 15 per cent as excellent. 

If there was no growth for some years, the author considered that there was need 

to raview the organization. 

46.  An important technique for encouraging development of appropriate levels 

of managerial skills in the non-executive staff echelons was pointed out: to 

provide systematic opportunities for such staff members to participate in the 

formulation of recommendations on selected topics for consideration by the di- 

rector and his senior associates. It should be clearly understood that such ac- 

tivities do not infringe on the prerogatives of management, but that they arc 

in the nature of an input of advisory evaluation from the point of view of indi- 

viduals at the working level and not endowed with executive powers. The use of 

»uch ad hoc team» for assessment of technical project* and their contribution to 

setting priorities in tho total programme would be enhanced by including an 

appropriate amount of engineering, marketing, and economic appraisal. This tech- 

nique can be beneficially extended to administrative matters such as work assign- 

ments and project Systems, details of personnel matters, store-room and library 

management etc., in order thr.t the executives may have a bettor understanding of 

the effect of their policies and procedures on actual operations. In some high- 

ly industrializad countries, the managements of progressive enterprises moke use 

of study groups, sometimes even going so far as the appointment of a "üüoior Board 

of Directors". 

47.  In respect of analysis of expenditures, the experience of the author of the 

manuel on evaluation indicated that in most developing countries analysis of irv 

house projects in research institutes was often inadequate. Tha criteria edopted 

were usually those of the director himself or some influential personality. He 

suggested that this was a serious weakness in research institutes in devoloping 

countries and recommended that a close look be taken at regular intervals .to 

check on the way general funds were being used to support projects. 

48.  It was suggested that appropriate machinery bo set up for examing proposals 

for in-house projects, and recommended that two criteria for approving such 

A.. 
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I proposals should be: 

I (a)    Whether the work would develop potentially a project of 
* interest to a client; or 

(b)    Whether it would develop a naw skill of interest tn a 
client. 

49,      It was mentioned that if an institute is to remain viable,   it must develop 

j skills ahead of industry. 

i 30.      Work performance; wes discussed together witn staff capabilities nnd general 

I administration.    Under general administration, reference was made to systematic 

] programme planning and periodic evaluation of progress in relation to the plan, 

I The author stressed that planning is a continuing process and that the plan should 

] be communicated to the staff so that they are aware of the over-all policy of tho 
i 

organization and are not confronted suddenly with directives that imply major 

changes of policy, 

51, Reference was made to some of the generally known techniques of management 

such asi 

(a)    Delegation of responsibility accompanied by the requisite 
authority} 

(to)    Clear definition of authority to avoid staff confusion as 
to whom to approach on different matters; 

(c) Advanced plcnning; and 

(d) Public relations, 

52, A vital but usually unspectacular function of the management board of an 

institute was mentioned! that members of the board, through high-level contacts, 

can often open the door to prospective clients« 

53, Emphasis was laid on the usefulness of having an effective suggestion sys- 

tem, enabling the staff to suggest projects or improvemsnts to operative proco- 

dures.    Positive action should always be taken on such suggestions, and decision -, 

on the suggestions should be communicated to the members of the staff who make 

them, 

34,      Finally, a detailed tabulation for comprehensive evaluation was presented. 

In this connexion, however, it was stated that this tabulation should be regarded 

as a suggested list of topics institutes should use, providing useful guidelines 

for the evaluation of the performance of research institutes.    Ratings were 

/ • • • 
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suggested for use in the evaluation: unsatisfactory, satisfactory, good, and 

excellent. 

55.  The manual generated considerable discussion during which the following 

points were made: 

(a) Periods of consolidation interspersed with periods of growth 
end progress were desirable, as the consolidation periods pro- 
vided opportunities for taking stock of the activities of the 
organization. 

(b) The system of "rolling budgets", often used in industry, was 
considered beneficiti; it wes suggested that this system could 
be adopted in the budgetary policies of industrial research in- 
stitutes. 

(c) It was noted that the productivity of the professional staff in 
developing countries was often lowered by factors such as me- 
chanical breakdowns, shortages of materials and spare parte ate.. 
The following ware suggested to alleviate the situation« 

(i) déplacement parts - two years' supply essential, 
though this is often a heavy burden as it ties 
up capital; 

(ii) Preventive maintenance - programme of inspection so 
as to effect replacement of the probable life of the 
equipment followed by a system of replacing parts at 
about 85 per cent of life. 

(ill) Training of staff to work on more than one project 
at o time. 

(d) It was agresd that it was in the interest of the institute to 
avoid taking on projects which were beyond its capability. 
Institutes should endeavour to make clear to clients how far 
they could go on a project. Instead of damaging the prestige 
of the institute, thu refusal of the institute to undertake a 
project outside its capabilities might give the client the 
feeling that the institute had no illusions about its capabi- 
lities. 

(a) It was noted that collaboration between institutes in developing 
countries and more advanced institutes or consulting firms in 
developed countries was a successful means of accomplishing pro- 
jects which local institutes could not undertake alone on their 
own resources. 

(f) It was recommended that UNIDO be invited to take steps towards 
the establishment of an international association of industrial 
research institutes. 

/• • • 
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VII. CASE STUDIES 

A. Shri Ram Institute for Industrial Research, Delhi, India, and 

British Columbia Research Council, Vancouver O.G., Canada 

56.  Two case studies were pre3snt2a to the workshop: 

"Shri Ham Institutj for Industrial research - Some 
Lessons from its Organization and v'ork"; 

"This British Columbia Research Council - A Case Study". 

The following points were noted in particular: 

(a) There is not one sat of rules for the successful organization 
and operation of an industrial research institute. Some of 
the rules may have application to research institutions in generali 
others will need to be formulated for each institute in order 
to meet conditions peculiar to its industrial community, 

(b) The industrial research institutes, like the technological 
society it serves, must be prepared for constant change. 

(c) Industrial research activity in developing countries should 
bo started in a small way at the beginning and should be 
allowed to grow around successful men and their work. 

(d) Research, development, design and engineering must all play 
• their effective parts in the successful culmination of an 

applied research project, 

(e) Research programmes hove a greater prospect of success if 
they are oriented to practical problems (i.e. if they are 
compatible with the environmentJ and are given persistent 
offorts by research personnel, as such persistence will be 
carried over from the research laboratory to industry, 

5?.  Arising from the suggestions about the stage in thu development of an 

industrial research institute, discussion centred on the place of testing in 

an industrial research institute. In the case in question it had been indi- 

cated that testing operations decreased after the primary stages of the re- 

search institute, and disappear altogether in subsequent phases. Personnel 

requirements for routine testing ware different from those for research work, 

the former being heavily technician-orientad, while the latter required moru 

professional expertise. The conduct of routine tasting in industrial research 

institutes therefore tended to be uneconomical. It was also noted that in 

developing countries testing organizations quite often undertook testing 

operations at a lower cost than research institutes could do. 

58,  On the other hand, some large institutions found it advantagepus to 

provide both research and testing services; in such cases, however, it was 

/... 



ID/WG.2/Report 
English 
(age 20 

considered necessary that these functions be kept separate in view of the dif- 

ferent personnel and other requirements. The-case of T.N.O. was a good ex- 

ample of such an arrangement. 

59. For developing countries, it was important to recognize that testing 

could be successfully used to promote industrial research consciousness with- 

in industry. In the conditions prevailing in these countries with regard to 

availability of human and material resources, it had boen found advisable for 

standards and quality control work to be taken in with industrial research 

work in the industrial research institutes. Examples were seen in the insti- 

tutes of standards and industrial research in Iran, Chile and Chano. 

D. Organization for Industrial Research T.N.O,, The Hague. Netherlands 

60. One principle observed in the relationship between research institutes 

and their clients was that the institute initially attract the client into 

its shop by advertising its skills through reports and lectures. v<hen the 

client has been drawn into the institute, it should be the duty of the insti- 

tute to listen carefully to the client's statement of his problems and try 

to find solutions to them. 

61. The ultimate goal of industrial research and technical information was 

seen to. be the improvement of industry. Every research institute or techni- 

cal service should therefore follow up the result of its work by going to in- 

dustry to find out whethur the results had been applied; if so, to what degree 

of success; and if not applied, why not. 

52,  On the basis of statistics on various developing countries, comparison 

was made between educational conditions in the Netharlands and those in a 

hypothetical developing country. Particular attention was drawn to the con- 

trasts in training facilities and in trained manpower in the teohnical fields 

in the developing countries. 

63. It was suggested that a dsveloping country needed first to set up a good 

technical consulting and information service, including consultancy in manage- 

ment. An industrial testino end quality control service should be established 

next,and from that stage the industrial research institute would be a logical 

further development. . 
/• •• 
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64.  The structure of the Netherlands Central Organization for Applied Scien- 

tific Research (T.N.Ü.) was then discussed with particular emphasis un the 

Central Organization and the special organizations under it. One of the special 

organizations is that for industrial research. 

35.  The Organization for Industrial Research consists of several institutos; 

the structure end operations of this organization wem further described in 

some detail. 

66.  Several questions ware raised requiring detailed information on the 

operations of T.N.O. and the Organization for Industrial Research, and the re- 

levant data was supplied by the expert, Mention was made of the mental atti- 

tudes and approach to work of research and other staff in industrial research 

institutes. No solution of general application could be suggested, however, 

as this was a matter requiring the adoption of the generally known tools of 

managerial control and direction, with due regard to the economic and adminis- 

trative conditions in the country. 

6?,  Information was supplied on the way that technical assistance could be 

obtained from T.N.O.., and this was found to be along the general lines of 

Government-to-Government bilateral aid procedures, 

Ç" Royal Norwegian Council for Scientific and Industrial Research. Oslo. Norway 

68.  This Council is a semi-governmental organization charged with the task 

of promoting scientific and industrial research as a tool for promoting thu 

economic development of a country. As an introduction, basic information was 

supplied on the natural resources and econctiy of Norway and on its organization 

of scientific and industrial research, 

69»  In fields where there had been a national need for concentrated research, 

government research institutes had been established, e.g. geological survey, 

fishery research institutes and research institutes in agriculture and forestry, 

as well as the Norwegian Defence Research Establishment. 

70.  A new feature in Norwegian research organization was the establishment 

of research councils, of which there were throe, namely! the Royal Norwegian 

Council for Scientific and Industrial Research attached to the Ministry of In- 

dustry; the Norwegian Agricultural Research Council attached to the Ministry 
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oF Agriculture; and the Norwegian Research Council for Science and the Humani- 

ties attache¿ to  the /»inistry of Education.  These Councils heve the triple 

task of promoting research, co-ordinating activities and initiating the de- 

velopment of on over-all research policy in their respective fields. 

71, The ; loyal Norwegian Council for Scientific end Industrial Research has 

been actively engaged in recruitment policy in its fi.'.ld of activities; its 

second activity is thu grant programma. In fields of national interest where 

it was considered that there was c  need for concentration of research effort 

ovar a longer period, the Council established new research institutes, of 

which there were now eighteen, employing 1,-XDO persons approximately on© third 

of them qualified researchers. Fields in which th.¿ Council has research in- 

stitutes include industry, building, eijetricity, shippinrj, transport, atomic 

energy t¡nd pullutian, 

72, The Council's main sources of income are the state budget, football pools, 

levies, contributions from trades and industries, income from sponsored re- 

search, and contributions from other countries. 

73, Important functions of tho Cuuncii arti the co-oruination of existing ac- 

tivities and the planning of new ones. An axample of the co-ordination func- 

tion is the establishment of the Industrial Hessarch Centre at Blindem, just 

outside Oslo which now has 20 institutes employing approximately 1,200 people. 

The grouping of theye institutes on one 3ite, close to the University of Oslo, 

has proved beneficial, 

74, Aa an example of forward planning, the Council, upon request from Parlia- 

ment, had organized a survey of research activities in the scientific and in- 

dustrial field and hod prepaid e research report of the survey, with re- 

commendations for new activities as well as improvement of existing ones in 

the research field, 

75, During the discussion, several questions were raised requiring detailed 

Information on tha .operations of the Royal Norwegian Council for Scientific 

and Industrial Research, and the relevant data was supplied by the author, who 

cited examples of technical information services in the Building Rassareh In- 

stitute and ths Institute of '-'¡ood Technology, 

76, Participants in the discussion racognlated a major problom facing re» 

/• « * 
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search institutes in developing countries in the transfer and adaption qf tech- 

nology from highly developed countries.  Tt was noted that funuamental science 

was easily transferable through such means as scientific journals. Pic transfer 

of industrial technology, however, presented problems arising from mattdrs con- 

cerning patents, industrial secretr, etc. 

77. Technological information could to some extunt be transferred through a 

more developed technical information service anc also through contacts among 

individuals, research institutes and industrial companies, it was stressed that 

real technological cempetonce could only ba built up during th* process of tech- 

nological activities. The transfer of technical know-how to developing coun- 

tries would therefore be dependent on their technological development programme 

and their need for technical knowledge in this connexion. 

D# The Federal Institute of Productivity of Yugoslavia. iteUrade. Yugoslavia 

78. The introduction to this case study consisted of brief information on 

the natural resources and the economy of Yugoslavia. It was further suggested 

that developing countries must Find answers to questions such as the following: 

Why industrial research" Is it not better to buy the results of research 

Yugoslavia had gone through this exorcisa and its experience showed that good 

answers came only after a thorough axamination of the contribution a new in- 

stitute could make to the level of .jensral economic development of the country. 

79. The improvement of productivity was a basic aim of an industrial research 

institute, >«ith the use of clearly designed charts, tht speaker illustrated 

the following groups of factors which constitute the productive capacity of 

industryt 

(a) The labour foret, its oducation, skills end motivation} 

(b) Natural sciane« and technology! 

(c) «torwgament «dances and aeonenteai 

(d) Equipment; 

(a) ¡«¡turai recoure«*. 

A3.  Bafora giving advice on thti creating of industrial rwaaareh instituto»» 

tha FeUaral Institut© of Productivity made feasibility studia*. The sptülwr 

illustrated wit« diagram» how th»so studies «ad« mm  of t*t* ia* of diminishing 

coats and the U« of growing yields, 

A.. 
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81. Industrial research institutes could bt grouped under three main types, 

namely:  institutes of users or user organizations,  independent institutes; and 

institutes centred in universities.    The advantages of each of the types were 

outlined,  as wall as the national conditions that should guide the selection 

of type. 

82. The federal Institute of Productivity,  established to carry out research 

in the field of productivity end to prépara studies and proposals for the Fe- 

deral Executive Council and its other agencies,  had the following sections and 

departments: 

(a) Department for thta ..lanagement Sciences; 

(b) Department for Vocational Training; 

(c) Group for che Measurement and Analysis of 
Productivity; 

(d) Croup for Industrial Safety; 

(a)    Group for Relations with other Organizations; 

(f)    Secretariat. 

The budget of the Institute was par ; of the Federal budget of Yugoslavia. 

83. Recognizing that a policy aimed at the growth of productivity could not 

be satisfactorily effected through the activity of only one central producti- 

vity institute,  bureaus for proauctivity had been established in the six re- 

publics of Yugoslavia on the initiative of the Foderai Institute.    Co-oparation 

in this important field of productivity studies took the form of regular con- 

sultations of representativas of th*. Federal Institute, the regional bureaus 

and some industrial raseerch institut3s,  as well as the Federal Centre for 

Management Education in Zagreb. 

84. The Federel Institute devoted muen attention to information activities. 

Considerable emphasis was put on the provision of systematic information to 

professional personnel and to the general public about the concept, importance, 

and the factors of productivity,    Through lectures, seminars, publications and 

films, the Instituta disseminated knowledge and laid the groundwork for a 

proper understanding of the problems of productivity. 

0B#      Training and éducation must be given high priority in a productivity drive, 

particuif riy in developing countries.    The Federal Institute of Productivity 

had o successful programme for high-level post-graduate courses designed to 
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train specialists in the fields of work study,   operations research and business 

management.     The Institute also organized courses on statistical quality con- 

trol and the  evaluatirn of the  level of organization in enterprises. 

86,      Considerable attention was given both in the presentation and in the dis- 

cussion to the question of whether industry could  be best assisted  by conducting 

research in universities or through industriell  research institutes.    The strong 

points and weaknesses in respect of university research on the one hand end re- 

search by institutes on the other were discussed by the author of the papar and 

by several delegates.    Some felt that the university tended to place lower em- 

phasis on applied science as compared with pure science.    Examples were cited 

of unsatisfactory experience in developed countries in conducting industrial re- 

search in universities.    Certain trends in universities in the developing coun- 

tries hindered the successful prosecution of industrial research.    It was general- 

ly agreed that the approach should not be one of "either ... orv but rather of 

a combination of the two.    Such an approach, based on the particular circumstan- 

ces of the country, would lead to a satisfactory workable decision on the pro- 

secution of industrial research and wuuld result in the establishment of a system 

that would make the best use of available resources to the benefit of industry. 

/... 
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COUNTRY STATC.CJT3 

87.      At suitable points during the courst   of th^ Workshop,   statements ware modo 

by participants on the organization and conduct  of industriai research in their 

various countries.    The statements were made- in  tir. following ordurt    Argentina, 

Brazil,  Chine,  Colombia, Ghana,  Guatemala (iCAITI for Cantral America),  India, 

Indonesia,  Israel, Malaysia,    âgeri«, Pakistan,   ^neyul, Singapore,  Gudan,  Thai- 

land,  Tunisia and t1 .>. United Arab Republic. 

80.      The country statements indicated that, as theru ware various stages of eco- 

nomic development in thasä countrius,  the industrial rasdorch activities also dif- 

fered in magnitude and emphasis fro* country to country.    There maro, howövwr, 

several points of similarity in the organizational aspects of industrial restaren 

institutions in these devblupiny countries,  particularly in the role takan by the 

Governments.    The acceptance of governmental responsibility for adequate finan- 

cial support of the institutes appeared to be a matter of common interest to ail 

the institutos in the devsloping countries» 

89. In most nf thesn countries,   industrialisation has a stronfi agricultural 

base.    Programmes of industrial development ware therefore initially orientad to- 

ward the processing of primary agricultural products, and consaquently»  industrial 

research was initiated in those areas.    The existence of agricultural research 

institutes also appeared to be a common thing in thosü countries.    The need for 

affective co-ordination of the activities of industriel research institutes and 

agricultural research institutes in the davslaping countries was therefore High- 

lighted in most of the statements. 

90, The following emerged as common problems of industrial research institutes 

in developing countries.: 

(a) Staff.    Shortage of scientific and professional staff «Atti 
tha requisite research experience.    Recruitment of such per- 
sonnel has not boon entirely satisfactory because of world- 
wide shortages, and because of local problems of remuneration 
and general service conditions. 

(b) Botheration.    Salaries of rosearen personnel appearad to be 
geared to normal governmental salary structures and proved un- 
attractive to professional personnel with the requisite ex- 
perience.    In ceses where salarios of research personnel had 
been equated tu those of university staff, this problem appeared 
to have been alleviated. 
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íc) rrotation. The promotion nf r9searcn personnel bated on l,:r,gth uf 
service and establishment requiremantc, has appeared to be thy cane 
in some institutes cue to governmental influence leading to frus- 
tration and a high turnover Gf professional staff. 

W    LL2£L^' There was ganaral recognition that the day of self- 
sufficiency for such institutes in mest developing countries was 
far away. The inability of email incur try to pay far sponsored 
research constituted a further financial proolcm in the developing 
countriaa. The need for effective means of educating industry to 
realize that it should pay for work done by institutes was also 
noted. 

T|<*4oinff. Th8 problems of training ooth professional and technical 
itaff were underline in the country statartene. In respect of thy 
profeseionei, the ©fionasif was on industrial orientation of an often 
alraady acquired basic training; for the technician, the need was 
t© acquire aeoropriate skills, 
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INDUSTRIAL RESEARCH JNSJIJUJES 

91. At the request of participants, the director of the 'Varkshop presented en 

account of the organization and functions of UMIDO. 

92. UNIDO was composed of five divisions, namely: finance and Administrator,; 

Technical Co-operation; Programme and Policies; Technology; and Industrial In- 

stitutions end Services. The Industrial Institutions and Services Division hod 

three section«:Management and Training; Small Industrial and Industrial Estates; 

and Industrial Institutions, the latter handling matters concerned with industrial 

research institutes, standards, patents, consulting and manufacturing associations, 

and being responsible for the publication of the Industrial Research and Develop- 

mant Mews* 

93. The director then gave an account of projects assisted by UNIDO in various 

countries, and set out the procedure, under which UNIDO could be of assistance 

to developing countries within the sphere of its functions. 

/•• • 
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94.      At the outcome of the   ¡orkshop the following recommendations were presen- 

ted and adopted: 

1. Taking into account that  in daveloping countries there is not al- 
ways sufficient interest in and demand for the services oT indus- 
trial research institutes,  thi 'orkshop recommended that Govern- 
ments of developing countries create "research consciousness!' 
through their industrialization programmes unti by other means in 
order to accelerate the utilization of their services by industry 
and other sponsors. 

2. The Workshop recommended that in recognition of the vital rol;- of 
industrial research in the economic development of a country,  and 
from the experience of industrial research institutes in the more 
developed countries, Governments of developing countries organize 
and co-ordinate their industrial research institutes within the 
Framework of autonomous statutory bodies, 

3. The "/orkshop recommended that Governments of developing countries 
give financial support to the industrial research institutes in 
their countries for the establishmant of the institutes, where 
they do not already exist, as well as for the operation of the in- 
stitutes;  and that assurance of such support on a continuing basis 
for a reasonable period be given by Governments  to ensurt satiü- 
factory planning and programming of the work of these institutes. 

4. The ''orkshop recommended thet, at the request of industrial research 
institutes, IMDO take steps to form competent groups for evaluation 
of the performance of the institutes, and suggest measures for im- 
provement. 

5. Taking into account the usefulness of the "systems approach" the 
'orkshop recommended the inclusion in the set of criteria used in 

all foasibility studies of the criterion of improving the over-all 
productivity of the country. 

5.    The Workshop recommended that similar workshops be held at regular 
intervals,  e.g. once every two years,  to review progress and discuss 
problems of management of industrial research and development in 
developing countries, as well as to promote and consolidate co- 
operation between industrial research  institutes in the developing 
countries and those in the highly industrialized countries. 

7. The ''orkshop recommended that one of the future workshops of mana- 
gers of industrial research institutes be devoted primcriiy to the 
economic and organizational aspects of industrial research in de- 
veloping countries. 

8. Recognizing that the supply of experienced industrial technologists 
capable of adapting laboratory research findings to a pilot plnnt 
scale and further to commercial production is extremely limited in 
developing countries, tha '/orkshop recommended that UNIDO establish 

/... 
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regional and international study programmas with omphesis on plant 
visits to develop competence among industrial rasoarch personnel in 
this important area of industrial research and development. 

9.    The Workshop recommended that U.'ilDO continue  to organize ragionai 
and international seminars and study programmes on industrial stand- 
ards and quality control so as to disseminate modern techniques of 
quality control and also promote quality consciousness for the bene- 
fit of the crowing industry in the developing countries;  and further 
that UNIDO continue to assist actively in the establishment of 
Standards Organizations whenever and wherever' needed. 

10.    The ''/orkshop recommended that UNIDO be invited to take steps towards 
establishment of an international association of industrial research 
institutes.   For this purpose, it wes felt that a preparatory committee 
consisting of a small nroup of experts should be appointed by UNIDO 
to work out a formal prapoMl which will detail the objectives, möra- 

»berahip, financial requirements, plan and programme activities for 
the association. 
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ID/W6,2/R,9   "The British Columbia Research Council - A Case Study", by 
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its Organization and Work", by V.B. Chipalketti, Director, 
Shri Ram Institute for Industrial Research, Delhi, India 

ÎD/WS.2/R.13  "Tasks for Technological Institutes in Developing Countries", 
by J. Hamaker, Director General TNO, The Hague, Netherlands 

ID/WG.2/B.14  "The Federal Institute for Productivity of Yugoslavia - A Case 
Study", by S. Han, Professor at the University of Beoyrad, 
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107^2/3,13  "Aims and Activities of the Royal Norwegian Council for Scien- 
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Are tu Industrial Centre, 
Av. Princessa Isebel,  29 - Salvador, 
Bahia,  DRAZIL 

3. Or.  Niono2l J.  E. QARROS SOB'lIiJAO, 
Hue Manosi Barreto 9 - Apto 202, 
Salvador,  Bahia, BRAZIL 

4. Mr.  Hono-Chien YUAN, 
Director, 
Union Industrial Research Institute, 
P.0.8. 100, 
Uainchu,   Taiwan, CHINA 

5. Mr.  ttorton YOUNG, 
Director, 
Instituto oc Investigscionas Tecnolojicaa, 
Galle 13, No,  15-61» 
Bogóte,   O.E. COLOMBIA 

i»     Mr. Eaaanusl LARTIY, 
Oiractor, 
Institute of Standard» and Industrial naaarcht 

Shane Academy of Sciane««, 
P.O.i. M3B, 
Aeere» GHANA 

?.      Mr, Manual MORIEGA MORALES» 
Director, IGAITI, 
Avenida da la Reform **»,, Zona «, 
Guatemala, OUATEUAiA, O.A. 

ê,     Mr, •. S, GILL, 
Director, 
Central Scianti fie Instruments Organi» tion, 
Chandigarh,  INDIA 
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9.       Mr.   iviulso HARSQrtU, 
Deputy Director of the Institute for Industrial 
Research and Training, 
Ministry of Ílasic/Lir¡ht Industry and Rawer, 
c/o Lombega Penelitian dan ^endidikan Industri 
pepertcmen Perindustrian Dasar/Rinnan/Tenaga,  Keoonsirih 3¿, 
Djakarta,  INDOrCSIA . ' 

10. Mr.  Meir BEN-ZVI 
Head of Research Administration, 
National Council  for Research and Development, 
84 Hachashmonaim Street, 
Tel Aviv,  ISRAEL 

11. Mr.   Abu Kassim bin HAJI MOHAMED, 
Director, 
National Productivity Centre, 
P.O.S. 34 
Petaling Jaya,  Kuala Lumpur,  MALAYSIA 

12. Mr.   Isaac AKINP£LE, 
Acting Director of Research, 
Federal Institute of Industrial Research. 
P.M.B.  1023, * 
Ike ja, NIGERIA 

13«      Mr.  Akhtar HUS3AIN, 
General Manager and Project Director, 
Pakistan Industrial Technical Assistât Centre. 
Ferozepur Road, pa-322, 
Lahore IS, PAKISTAN 

14.      Mr.   N'Dênê N'DAO 

Administrateur d'entreprise chargé de la praetion 
des petites industries, 
Direction de l'Industrie et de l'Artisanat, 
Ministère du Commerce, de l'Industrie et de 1*Artisanat 
Daker, SENEGAL * 

tS,      Mr.  Arthur RAjARATf^kM, 
Director of Industrial Research Unit, 
Economic Development Board, 
P.O.B. 2611, 
Prince Eduard Road, 
SINGAPORE 2 
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Mr,  Mar.oun Hi ¡B¡<*N, 
Industrial ¡utenagetwnt Spaclaliat, 
Sudan Industrie! Raaoarc* Institute, 
P.0,3.  2je, 
Khartoum,  3IJ0AN 

tir, PraHlath CHEOSAKUL, 

Ê*«eutiv« Qfficar and Gamming 9aard Mwber of Appliad 
Sciarti fie nasearch    Corporation of Thailand (A8BCT) 
32 3ol 23, Sukhumwit  locd, 
Bangkok,   THAILAND 

Mr, ?«tounir GUUTA, 
Cimf de la Suction II A la Diviato« du 
Dêveloppewnent Industrial, 
Sacratertat d*Etat au Plan at â 1»Economia Mationala, 
Placa äu Gouvfrñawanfc » 
Tunis, TUMIS» 

Mr, Faumú mm«, 
Oaputy Director Genaral, 
T*w Egyptian Qraanixation far  
2, Latin Amarica Streat, Gardan City, 
Cairo» U.A.fi. 

tion, 
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OBSERVERS 

[listed alphabetically by nams} 

1. 1r. Andrew ALISiìAuTIS, 
Chemical Engineer, 
Hellenic Industrial  lesearen Institute, 
88 Academias street, 
Athens,  CHEECE 

2, ¡--Ir. Orastis A,\iG£LIDI3, 
Chemical Engineer, 
Hellenic Industrial Research    Institute, 
88 academias Street, 
Athens,  OfiEECE 

3«       Jr. Christos H, ATHA^SOPûUUJS, 
14 Arjyrocastrou Street, 
Papagos,  Athens,  ^EECE 

4*       (at. Tilemechos 3ELL0S, 
Chemist, 
Hellenic Industrial Research Institut«, 
88 Academias Street, 
Athena, GREECE 

5,       Mr. Coorge D. COM3UL0S, 
Physical Chemist, 
Hellenic Industrial Development Sank, 
&3 Amalia Ave., 
Atnens,  GREECE 

6*      :Mr, Aristide DELIOIAüMlS, 
Manager of Research and Development Department of 
"Piraiki-Patreiki Co.", Cotton Induatry, 
Lukianou 15 
Athens 139, GREECE 

1m      *r. Christof er DIAKQPOUUB, 
Economist (Dr.), 
Deputy Director of ETSA, 
A3 Amelio Ave,, 
Athena, (?REÊC£ 

8.      ¡*« Christas DIMÏTRQULA8, 
Chemist, 
©reek Atomic Energy CamnieeiQn» 
N.3.C. Dtmocritoe, 
Agis Paraskevi At tikis, 
Athena, GREECE 

/... 
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9.      Mr. Const. KAGARAKIS, 
Chemical £n&ineer, 
Hellenic Industrial Research Institut», 
88 Academias Street, 
Athens,   CRtküt 

10..     f*r.  Efthymios KATRAOURAS, 
Economist, 
Hellenic Industriel Development Bank, 
20 Amalia Ave., 
Athens,  GREECE 

11. Ute". Apostólos KAVOUNAS. 
Mathematician-Production Engineer, M. 8c., 
Hellenic Industrial Development Bank 
20 Amelia Ave., 
Athens, 0REECE 

12. Mr. Sotirios ÜXJCQPQUL08, 
Economist, 
Hellenic Industrial Development Bank, 
20 Amalia Ave., 
Athens,  GREECE 

13. Mr.  John fJARSEUOS, 
Economist, 
Hellenic Industrial Research Institute, 
88 Academias Street, 
Athens,  GREECE 

14. Ute*. Penayotis MILAS, 
Metallurgist Engineer, 
Hellenic Industrial Research Institute, 
88 Academias Street, 
Athene, GREECE 

IS»      Mr. Panagiotis MARIS, 
Mechanical and Electrical Engineer, 
36 Lochagou Dedousi-Cholargoi, 
Athene, GREECE 

16.     Mr. Elles PAN0P0UL06 
Physicist, 
Hellenic Industrial Re seer eh Institute, 
88 Academias Street, 
Athene, GREECE 

/ • •* 
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1?.  Mr. Takis PAPAOI^ITRIGtl 
Chemist, 
Greek Atomic Energy Commission, 
N.W.C, Democritos, 
Agia Peraskevi Attikis, 
Athens, GREECE 

IS»  Mr. Ephthimios PETRIOES, 
Ghewicel Engineer, 
Hellenic Industriai Research Institute, 
it Academies Street, 
Athens, EFGRX. 

19, Mr. Vasillos POULLOS 
Electronics Engineer, 
H»ll«nic Industria i Research Institute, 
SS Academias Street, 
Athen«, GREECE 

20. Hr. Konto» SOTIHÎOS, 
Architect-Urbanlst (a specialist), 
Osskaleki 36 - Ambelokipi, 
Athene, GREECE 

ffê  Mr. Sèves TAOUKIS 
Chemieei Engineer» 
Hellenic Industrial Res©«*«* Institut«, 
SS Academies Street, 
Athene, GREECE 

22,  Mr. Demetrios VAKATAT3IS 
Chemiet, 
Hellenic Industrial Research Institute, 
SS Academies Street, 
Athene, GREECE 

t3.  Mr. LBJSbros VX I OTES, 
Chemist-Mechanical Engineer, 
Hellenic Industrial Research Institute» 
88 Academias Street, 
Athene, GREECE 

Si«  Mr« John YANOUKAKOS, 
Acting as Director Administration Services, 
Hellenic Industrial Research Institute, 
SS Academias Street, 
Athens, GREECE 






