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T. ODACKGHOUND AND ORCANIZATION

gg_kg:ound and purpose of the workshop

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

activities in developing countrics, the United Netions Centre for Industrial
Dewvelopment, as it was then called, orranized an Interregional Seminar on
Industrial Research and Development Institutes in Developing Countries; which was
held in 3Jeirut, Lebanon, from 30 wovember to 11 December 1934, The seminar pro-
vided a forum for careful discussion of the special proplems and cther aspects of
the organization and operation of such institutes,

2. In continuation of this work of improving the usefulness of industrial
research institutes in developing countries, and as a follow=up activity on the
Beirvt Seminar, the United iations Industrial Development Organization (UNIDU)
organized a ‘'orkshop for Janagers of Industricl Research Institutes in Deweloping
Countries, which was held in Athaens, Greece, from 4 to 18 July 1967, on the
prlmisis of the Evgenides Foundation,

Ogening Ceremony
3., The Greek Covernment and the United hNations Industrial Development Urganizae

tion were represented at the Jpening Ceremony by .Ir, N, Zconomopoulos, iiinister
of Industry, and wr. I.H. Abdel-Rahman, Executive Director of UNIODO,

4. Also present at the Opening Ceremony were: wr. S. Loverdos and iir. C. Panas,
Governor and Vice-Covernor respectively, of the Hellenic industrial Development
Bark; and Mr. S. Vrachnos, Vicee=chairman of the Board of Cirectors of the
Hellenic Industrisl Research Institute,

5., The workshop was opened with an address by .Ir, I.H, Abdel-Rahman, who
emphasized the role of rescarch institutions in industrial development. ‘''elcoming
addresses were given by Mr. N, Economopoulos and iir. S. Loverdos, Addresses were
also given by ir, 5. Vrachnos and iir. L. Katkhouda.

Organization of the workshop

6. The workshop was organized by UNVIDO in co-operation with the Bureau of
Technical Assistance Operations of the Department of Economic and Social Affairs
of the United nNations Secretariat and the GCovermment of Creecs, which acted as
hoat country.
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7. #r. J. Gerakis, Deputy Oirector of the Hellenic In_dustrial Devslopment
Bank, was chairman of the workshop. In the aﬁéehca of :ir. A. Afifi, Chief of
the Industrial Institutions Section of UIIDO, Mr. L. Katkhouda, a member of the
staff of the Industrial Institutions Section, replaced him as dirasctor of the
workshop. l

8. The workshop unanimously elzcted the following officers:

Wr. S. del Caril (Argentina) First Vice-chairman
Wr. K. Hussain (Pakistan) Second Vice -chairman
Wr. E. Larty (Ghana) Rapporteur

Particigants
9, The workshop was attended by:

- Eight experts from research institutes, ressarch management orgeniza-
tions and consulting firms, all of world renown, from the following
countries: Canada, India, Netherlands, Norway, UAR, United Kingdom,
U.SOAO, YUgoslaViao ‘ -

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

- Twenty-four observers from Gresce.
A liast of participants, experts, obsarvers, and workshop officers with their
addresses is included in Annex I of this report.

@gwnentatiun, regort and working languages

10, English and French werc the official working languages of the warkshop.
The documents submitted to the workshop consisted of':

(a) Discussion papers praparcd by experts;

(b) ‘Case studies on specific industrial research institutes; and

(c) Country statements prépared' by participants on industrial ressarch
institutes in their rospective countries.

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

11. After some discussion the workshop unanimously adopted at the cloeing
working session a set of recommendations and proceadings of the workshop which
served as a basis for the report reproduced thereafter,
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C;g“im Cemonz

12, At the Closing Ceremony Mrs, Symon, Diractor of the Cvgenides Foundation,
and Messrs, Loverdos and Thanos were present., Tha latter addressed the aude

ience. My, L. Katkhouda, on behalf of UNIDO and of the participants, aexpressed
~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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IT. ESTABLISHMENT AND GRCANIZATION OF INDUSTRIAL
RESEARCH INSTITUTES

13, The "Organization of Industrial Reszarch Institutes and their Relation-
ship with Clients" wes presented in two scctione, the first dealing with the
organization of industrial research institutes and the second with the rele-
tio ship between the institute and its sponsors. The first section dasalt with
the following broad headings. types of industrial resaarch institutes, insti-
tutional patterns, management of multi-purpose inatitutes, and general manage-
ment technigues.

14, In the discussion that followed, considerable intersst was centred on
the necd for planniny programmes of rescarch prior tu the recruitment of por-
sonnel, It was recognized that, as differant countries were at various stages
of development 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, W“With parti-
cular reference to developing countriss, 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 industrializetion had an agricultural base,
it was necessary to ensurc effoctive co-ordination betwsen the industrial end
the agricultural rescarch institutes,

15. Reference wes made to the United Nations Manual on "anagement of Indus=-
trial Ressarch Institutes in Developing Countries® which had developed out of
the Beirut Seminmar, and it wes reccmmendad that regular use be made of it as
it glves good guidence in the work of industrial research institutes,

156, The relationship between the industriel research institute and its spon=-
sors was discussed under thz following headings: obtaining support; contracting
sponsored work; communication with clients; periodic comparison of programme
with contracts; and liaison with the smaller anterprise. The relationship

between institute and sponsor was summarized as follows:
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(a) Baefore entering into o contract, thc problem should be precisecly
dafined in order to ascertain what facilitics are required and
available for its execution,

(b) Agreement snould be reached on a detailed technical programme, which
must at thc same time be flexible to permit altaration by mutual
consant,

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

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

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

(f) A highly ethical position must be meintained in regard to confi-
dentiel information,

(g) The client’s organizetion should gultivete dircct contact with some
individual who will follow closely the progress of the work ard
serve as & focus for practical utilization of the results.
17. Considerable attention was given to the need for effaective machinery for
communication between research institutes and industry, particularly small ine
dustry, in developing countriss. The conssnsus was that this presented a diffi=
cult situation. Small industry was often unaware of its problems; frequent
factory visits by research personnel from institutes becama necessary, and this
was often expensive., It was cohsldered that, as industrial research activities
in developing countries required active Government support, the attention of
Goverrments should be invited to this situation., The following draft Resolue

~tion was submittad:

"Taking into account that in developing countries, as a rule

at lsacst, there is not always sufficient interust and demand

for services of industrial rcsearch institutes, it saems Justi-

fied to recommend to Governments of doveloping countries to

create 'rescarch consciousnaess' by levars of their economic

policy and by other meens, in order to ease and to agcelerate

the building-up of clienteles.”
18. The attantion of the discussion group was directad perticularly to the
Industrial Research Unit in Singaepare, which takes the initiative in using quae-
lity control testing and research on samples of products from a factory to obe
tein the interast of the relevant industry in the work of the Research Unit,

and in this Way obtain clients. |
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III., PROJECT gCTION

19, The discussion of this topic was introduced with the statement of & philo-
sophy, namely, that technical peoplc have a useful tool at tneir disposa. which
is the logic of scientific method, and that this tool should be used in planne
ing and programming their work, A good working programme should begin with the
objectives clearly defined end with a clear and precise statement of ithe tech-

nical effort regquired, the costs involved and time required,

20, Criteria for project evaluation, classification of technicel activities,
project systems, mechanisms for project evaluation, evaluation at successive
major stagus and multi-discipline project teams were dealt with in detail. The
five mein evaluation criterie listed were:

(a)  Technicel feasibility

(b) Enginesring feasibility

(¢)  Marketing femsibility

(d) Comprehensive sconomic .feasibility

(e)  Managerial feasibility

21, Tachnicel ectivities include shorter-renge services and activities, such
as information services, analysis, testing and quality cuntrol, technical sor-
vice (oftan called "trouble shooting"), and standardization activities; small-
scale technicel activities such as exploratory research, product development,
product svaluetion and bi-product and waste utilization, Intermediate-scale
projects, such as engineering development studies and pilot plants, were elsc
discussed as were also evaluation progremmes, including engineering, economic
evaluations, market evaluations, fuasibility studics, and surveys of natural
resourcaes,

22. Various mechanisme for eveluation of projects, both inehouse and sponsored
projects were set out in detail under this topic. Ths nesd for client contact
- both at the top managerial level and at the operating lsvel in the evaluation
of sponsared projects - was highlighted,

23, Principles and usces of multi-discipline teams in industrial research work
were discussed and this approech found highly usaful end desirable,

24, Considerable emphasis was pleced un the usefulness of time cards accone

panied by regular reports as a vital means of cnsuring efficiency in the work of
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industrial research, It was noted that th: time of professional staff is e
prime product that en inductrial rescarch institute has to sell, Time cards
carefully designed and offoectively usad resulted in a more efricient utilization
of the time of the steff, end risc assisted in forecasting the raguircments of
effort in rescarch projects. 1t was olso considered esscntial that personnul
engaged on such projects praperc reports on th: projocts, not only to supply ine.
formation to management, but also bocause the preperation of the ruports would
benefit the personnel as they put the Facts and figures together, would nbtain
racognition for their projects and woula give manegement a measure for evolua-

tion of thu personnel making the reports,

25, A major problem that Faces industrial research institutes in devzloping
countries as thcy attempt to translate the results of laboratory reseerch into
commercial development in industry is the ccute shortage of the technologist
describad as a "process anginecr". The provision of training facilities Tor
this category of personncl was discussed, ond it was suggested that advantage
could be taken of fellowships granted under various United Ne'.ions technicel
assistance programmes to provide ineplant training for young professionel staff
from developing countrics., It wes also noted that use could be made of a system
whereby rasearch officers from laboratories in developing countries take their
laboratory results to industrial resecrch institutes in the more developed coun
tries for further work with the assistance and under the guidance of the more
experienced ressarch personnel in these laboratorizs. In this way the rescarch
leboratory results are industrially devcloped to the level of production, The
experience of T,N.0. (The Hague, votherlands) in this system was considered a
useful sxampls. It was recommended that UNIDO be invited to establish national
or regional study programmes, which would emphasize visits by personnel of rue
search institutes in developing countries to industrial plants and research

inatitutes to provide experience in this important areu of industrial research
end development.
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IV, FINANCIAL ACINJCTRAT NOLETF T, C TITUTCE

26€. As the purpose, structurs, size and ccope of the organjzation of different

industrial research institutes vary, it wac recognized that the optimum systam

for financial admin stration would also vary. Experience has shown, however,

that certain basic principles of financial administretion are common to industrial
rasearch institutcs., &ome institutes are supported solely by Government funds;
some ars supported oy industrial contribucions, peossitly imposed by Government
regulations; some exist strictly on the incoma fron their research contractecj
some have supportad from an encowment ar from an independent source of incomej

but most derive thair operet.ve revenue from a conbination of at lcact twc of

these sources.

27. The subject was discussed under the broad headings of budget planning, pro-
ject accounting, estimation of research coste and contracct proceduras, Eube
headings includead such items as capital cosis, opet el iig wapenses, overheads,
staff time, technical services (inciuding laboratories and workshops ), reports
processing and miscellaneous costs, [stimation of raosearch coste dealt also with
the research proposal, costinc the programme and multi-diccipline programmes.
Contract procedurcs were then discussed, and it wac sugges ted that. with the
exception ¢f small programmee ir which agreement between institutes and client
may be marely an exchang: of lutters, a formal contract was recommenced, The
use of a standard contract form was recommended to ensure that the institute-
client relationship: =re clearly undersiced and to provide for uniform traatment
of all clients,

28. The subsequant discussior focused on financial support for industrial re-
search institutes in developing countries. It was recommended thit Government
support for such institutes be given for the estaulishment of the institute and

for its operation, and that assurancc of support on @ continuing basis should

be provided for a reaconable period in orcer to ensure sati:factory planning

and programming of the work of the institutes, 1In this connaxion, it was noted
that the process of development from initiation cf the institute to the stage of
possible financial self-support would necessarily bea lang one for several reasons:
the long process of staff training; the need to impress on industry that it should
pay for work done by the institutz; and the fact that small industry doess not

have the rescurces tn pay for such work, It was suggested that Governments

[e..
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should recognizc the ncod Tw such continuad financial support for as long as

was considarcd appropriete in the circumstancus of the particular institute, but
that in any cese continuous Coverrment aupport should be given for o minimum of
five yoers,

29. It was also recognized that i~oustricl rescarch institutes in dweveloping
countries would nced additionel or complumuntcry assistence from international
organizations or othur fimanciel sourcus until thoy recched o certain degree of
sslf=aufficioncy,

foas
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V.  PERSONNEL POLICY IN INOUSTRIAL ACSEARCH ORGANIZATIONS

M

30, In the introduction of this topic, it was stated that the productivity
of an industrial rcsearch organization depends on ils ability to recruit able
staff and to employ them on projects which the staff themsalves fecl to be ree
warding, both technically end economicelly. Industricl research organizetions
amploy a widec variety of steff and the over-all terms and conditions of employ-
ment would no doubt be agreed by thc cmploying guthority in the light of national
and loczl requirements and standerds. ' ‘

31, The entire subject of pcrsonncl poclicy was discussed under the following
broad headings: staff, including the director, professional staff, resesrch

fellows, administrative end clerical staff, tecnniciens end warkshop staff; re=
cruitment, cvaluation and promotion; staf rocords and cmolumants; pensions and

supcrannuation,

32, It wos noted thet professional staff, sspecially the physical scientists,
would usually be profession=oricnted rether than organization=oriented, and
would tend to be individualists needing reasonable freedom from deteiled superw
vision in carrying out their work; in particular such staff membars should have
freedom, when thz naturs of the work cllows, to consult experfs within and out=
side their own orgenizations. The prof assional staff would normally plan ths
deteils of thz work themselves. It was recognized that the basic function of
administrative staff is to help profuessional steff end not to control them.
Administretive staff tended to regerd professional staff as lacking in knowledge
of business administration, and this is often resented by the professional staff,

33, In addition to techniciens and cssistants, who usuelly form supporting
staff for the professional staff and carry out experimental and observetional
work within guidelines delineatad by the professional staff, inoustrial research
organizations employ trained labour for work in their workshops. Yorkshop per-
sonnel should be intalligent and should have technical school training, and ver=
satility in their work is considcrod a usaful quality in this class of worker.

An instrument maker is considered e vitel asset to the entire organization.

34, Thc following were recognized es the basic functions of a recruitment ine
terview:
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(a) To give thc cendidate information about the scientific or
technicel aspects of thc job;

(b) To check the besic facts about the candidate;

(c} To obscrvc the candidate'’s outward cppecrance and manner;

(d) To test the candidate's ablility;

(e) To test the cendidate’s parsonality;

(f) To persuede the candidatc as necessary; and

(g) To give the candidatc a chance to clear up any doubts and

uncartaintics in his own mind.

35, Tochniques of periodic sweluation as & mguns of assessing the productivi-
ty of the individuel, and details of promotion and dismissal procedurcs were
discussed,

6., It was concludaed thet rescarch is done by paople; buildings end cquipment
warg helpful, but only when occuplicd and used by the right people. The object
of personnel policy should be to get the right people, treating them as indivie
duals, yet in an organizod and systematic fashion, so es to attain maximum pro-
ductivity,

37. DOuring the subsequent discussion, the question was reised as to thae advi-
sability of the director of the institutc doing other work in addition to di-
recting the cffairs of the institute, In principle it wes considered that the
director of tha institutc should be a full=time officar. It was noted, howewer,
that for tho director and somc of his senior staff to be made extreordinary pro=
faessors in universities, giving lecturcs one day ¢ week was good for the inati-
tute and for the university and also snhanced the status of the individual staff
membars.,

38, Consideration was given to the relationship between the remuneration of
research institute staoff end that of university staff, and it was agreed thet
tha institute end university should have the same conditions so as to avoid the
drein of professionsl steff from the institute to the university.

2, In meny developing countries, the salary lewvcls of professional personnel
in various types of employment show wide variations which appear to be inequit-
able., The inesqualities can be forcibly brought to lijht by comprehensivc, systee
matic, and quantitative surveys of professionzl and economic status, Useful
techniquas for such surveys were developsd in the United States of America as
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gerly as 1941 end heve been successfully adapted by at least one developing coun=

try. The date obteined from such surveys are influcntial in bringing about more

logicel salary policies.

40. The recruitment of foreign axparts for rescarch institutes in the develop=-
ing countries received considereble attention, It was suggested that foreign

experts should, as far es possible, not be recruited for exocutive positions but
should be assigned rather to thc treining of local personnel and also for advice
and consultation., In general the duratior of the stay of an expcrt in & develop-
ing country should be as long es would be necessary to snsura that the meximum
benefit was derived from the experience of tha expart, The puriod could be de-
termined by the kind of work esssigned to the oxpert, the needs of the recipiont
country, cnd the performance of the sxpert.

41, Sewveral problems ware rscognized in connaxion with the recruitment of exe
perts end the prospacts of thelr successful work in tha devaloping countrics.
One vital consideretion - to which the attention of govarnments in dowloping
countries should be drewn - was that indigenous professional and technicel men
should be used in the scraening and aveluation of the pepars end credentials of
proposed experts befors the sclaction of an expurt,
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VI. EVALUATION OF INDUSTRIAL RESEARCH INSTITUTES

42, This subject was prisentec os o manual (ID/V5.2/R.5), set out so es Lo be
applicable to industricl rescarch institutes in various stages of development.
Chapter 10, captionud "Comprehcnsive Outline for Voluetion® was followed es o
guide for the praesentetion of the cntire manuel under the following broad
hecadings:

(a) Eveluetion as & managerial tuchnique;

(b) Eveluation of financiel position;

(e) Ewnluation of technicel productivity;

(d) Ewveluation of staff capebilitics;

(8) Evaluation of focilities;

(f) Genersl Administration;

(9) Selection of programme arces;

(n) Administretion of technical activitics;

(1) Parsonnel cdministration; and

(3) Comprehansive outline for avaluetion.

43, The sclection of personnel for cweluation wes givan considerable emphasis
in view of the fact that if the zvaluation werc to be meaningful, it should be
objective and systematic, end should pinpoint thc strangths as well zs the weake
nasscs in tha orgenization, The tcom should consist of a smell group of talented
men of varied background:s who should interview the steff of the organizetion in-
dividually and in confidonce, so as to encourage frank replics. The report of
these intaerviaws should not indicote the sources of information or identify them
with specific individuals., Thse outhor put forward three suggestions for forming
the evaluation group, namely:

(e) strongly intercsted tcchnicel memburs of the board formed into
a sub-connitiec;

(b) indivigunls from noighbouring institutions;
(¢) individuals from en agancy externcl to the institute,

44, In this comnexion, it wes recommendad that UNIDO teko steps to form, ot
the requast of industrial rescarch institutes, computent groups for awvaluation
of the performence of thase institutes,

48, A systematic outline for evaluertion was prescnted, covering in deteil
financial poerformence, sources of warned income, utilization of supporting
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income, analysis of expenditures, and managerial policics end procodurcs. The
speakar stressed that thero should be a continual review in ‘ordar to compare
trends, growth ratc and past policies, and to enabie o careful projection to be
made for the determiﬁctién of futurc policy. The author cunsidered a S per cent
| growth rete as moderate, 10 per cent as creditable and 15 per cent as excellent.
If there wes no growth for some years, the author considered that therc was need

to roview thc organizétion.

46, An important technique for encouraging development of appropriate levels

of managericl skills in the non-exccutive staff echelons was pointed out: to
provide systematic opportunities for such staff mcmbers to participate in the
formulation of recommendations on sclected topics for consideration by the di-
rector and his senior associates, It should be clearly understood that such ace
tivitics do not infringe on thec prerogatives of management, but that they arc

in the neturz of en input of advisory cwaluation from the point of view of indi-
viduals at the working level and not endowed with executive powers. The use of
such ad hoc teams for assessment of technical projects and their contribution to
sctting priorities in the total programme would be enhanced by including an
appropriate amount of engineerinn, marketing, and economic appreisal, This tech=
nique cen be bencficially extionded to administrative matters such as work assign-
ments and project systems, details of personnzcl matters, store-room and library
management etc., in ordcr thol the exacutives may have o better understanding of
the effuct of their policies and procedures on acfunl operations, In some high-
ly industrialized countrics, the managements of prbgressiva enterprises mokc use
of astudy grouﬁs, sometimes cven going so far as tho appointment of a "Jupior Board
of Directors".

47, In respect of analysis of expenditures, the experience of the author of the
manual on evaluation indicoted that in most developing countries analysis of ine
house projects in research institutcs was often inedequate. Tra criterie edopted
were usuelly thosc of the director himself or somc influential parsonality., He
sugjested that this was a serious weekncss in research institutes in developing
countries and recommended that e close look be taken et regular intervals to

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

48, It was sugycsted that appropriate machinery be set up for examing proposels

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

(a) whether the work would develop potentially a project of
interest to a client; or

(b) ‘Whether it would devzlop & naw skill of interest tn a
client,
49, It was mentioned that if an institute is to remain viable, it must develop
skills ehead of industry,

80. Work performonce was discussed togethz=r with stafi capabil .ties and gensral
administration. Under general administration, reference was made to systematic
programme planning and periodic evaluation of progress in relation to the plan.
The author stressed that planmning 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 the
organization and are not confronted suddenly with dirsctives that imply major
changes of policy.

51, Reference was made to some of the gencrally known techniques of management
such ast

(a) Delegation of responsibility cccompanied by the requisite
authority;

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

(c) Advanced plenning; 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 highelevel contacts,
can often open the door to prospactive clients,

53, Emphasis was laid on the ussfulness of having an effective suggestion sys=
tem, enabling the staff to suggest projects or improvemsnts‘tn operative proco=
dures. Positive action should elways be teken on such sugyestions, and decision:
on the suggestions should be communicated to ths members of the staff who make
them,

84, Finelly, @ detailed tabulation for comprehensive eveluation was presented,
In this connexion, however, it was stated thet this tabulation should be regarded
as a suggestad list of topics institutes should use, providing useful guidelines
for the evalustion of the performance of research institutes. Hatings were
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suggested for use in the evaluation: unsatisfactory, satisfactory, good, and

excellent.

55, The manual genaratad considcreble discussion during which the following

points were made:

(=)

(b)

(a)

(f)

Periods of consolidation interspersed with periods of growth
end progress werc desirable, as the consolidation periods proe
vided opportunities for taking stock of the activities of the
organization.

The system of "rolling budgets", often used in industry, was
considerad benmeficicl; it was suggested that this system could
be cdopted in the budgatery policies of industrial research ine
stitutes,

It was noted that the productivity of the professional staff in
developing countries was often lowered by factors such as mee
chanical breaskdowns, shortages of materials cnd spare parte ate, .
The following were suggested to elleviate the situations

(1) Replacement parts - two years' supply essenticl,
though this is often a heavy burden es it ties
up capital;

(11) Preventive maeintenance = programme of inspection so
as to effect replacement of the probeble life of the
equipment followed by a system of raplecing perts at
about 85 per cent of life,

(111) Troining of staff to work on more than one project
at o time,

It wes agre:=d that it was in the interest of the institute to
avoid taking on projects which were beyond its capability,
Institutes should endecvour to make clear to clients how far
they could go on a project., Instead of damaging the prestige
of the institute, tho refusal of the institute to underteke &
project outside its capabilities might oive the client the
feeling that the institute had no illusions about its cepabli-
lities,

It was noted that colleboration between institutes in developing
countries and more edvanced institutes or consulting firms in
developed countrias was a successful means of eccomplishing pro-
jacts which local institutes could not undartake alone on their
OWNn resourcas,

It wos rocommended that UNIDO he invitad to take steps toward
the establishment of an internationel nssociation of industrial
research institutes,
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VII, CASE STUDIES

Shri Aam Institute for Industrial Rosearch, Oclhi, India, and

British Columbie Research Council, Vancouver B8,C., Canada

56, Two cacse studies were presentz2o to the workshop:

"Shri rdam Institut. For Industrial esearch - Some
Lassons from its Organization and York";
"The 3ritish Columoia Research Council -« A Case Study”,

The following points wers noted in particuler:

(&) There is not one sut of rules for the successful arganization
and operation of an industrial research institute., Some of
the rules may have application to rescarch institutions in general;
others will need to be formulated for cach institutec in order
to meet conditions peculiar to its industrial community,.

'[b) The industrial rausszarch institutes, like the technological
society it serves, must be prepared for constant change.

(c¢) Industriel research activity in developing countries should
bz 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 enginecring must all pley
© their effective parts in the successful culmination of an
appliad research project.

(e) Research programmes have a greater prospect of success if

they are orientad to practical problems (i.e. if they are

compatible with the environmentg and arc given persistent

afforts by research personnel, as such persistence will be

carried over from the rasearch laboratory to industry.
57. Arising from the sugyestions about the stege in tho development of an
industriel research institute, discussion centred on the place of testing in
an industrial research institutc. In the case in guestion it had been indi-
cated that testing operations aedreased after the primery stages of thc ree
search institute, and disappear altogether in subsequent phases, Pergonnel
raguirements for routine testing were different from those for rasearch work,
the former being heavily technicieneorientasd, while the latter required morc
professional expertise., The conduct of routine tosting in industrial rescarch
institutes therefore tended to be unceconomicel, It was also noted that in
developing countries testing organizations quite of'ten 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
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considered neccssary that these functions be kept separate in view of the dif-
ferent personnel and other reduirements., The case of T.N.O., was a good ex=

ample of such an arrangement.

59, For developing countrics, it was important to recognize that testing
could be successfully used to promote industrial research consciousness with-
in industry. In the conditiocns prevailing in these countrics with raegard to
availability of human and material resources, it had been found adviseble for
standards and quality control work to be teken in with industrial research
work in the industriasl research institutes. Examples were seen in the insti-
tutes of standerds and industrial research in Iran, Chile and Chana.

Orgenization for Industrial lesearch T,N,O,, The Hague, Natherlands

60, One principle observed ir the relationship between research institutes
and their clients was that the institute initielly attract the client into
its shOp'by advertising its skills through reports and lactures. "han the
client hae bzen drawn into the institute, it should be the duty of the insti-
tute to listen carsfully to the client's statement of his problems and try
to find solutions to them, '

61, The ultimate goal of industrial ressarch and technical information weas
seen to, be the improvement of industry. Every rceearch institute or techni-
cal service sh.uld therafore follow up the result of its work by going to in=
dustry to find out whether the results had been applicd; if so, to what degree
of success; and if not applied, why not,

62, On the basis of statistics on various developing countrics, comparison
was made botween educational conditions in the Netharlands and those in a
hypothetical developing country. Particular'attention wos drawn to the cone |
trasts in treining facilities and in trained manpowsr in the technical fields
in the developing countries.. |

63, It was suggested thet a d:sveloping country naeded first to set up a good
technical consulting and informetion service, including consultancy in menagow
ment., An industriel testing 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 Organizetion For Applied Scicne

tific Research (T.N.0.) was then discussed with particular emphasis on the

‘Centrel Organization and tha special organizations under it. One of the special

organizetions is thet for industrial research.

55, The Organization for Industrial Raescarch consists aF several institutos;
the structure end operations of this organization wore further described in
some detail,

66, Several questions were raised requiring detailed information on the

operations of 7.,N.0. and the Organization for Industrial esearch, end the ro=
lavant data was supplicd by the expert, iention wes made of the mental attie
tudes and approoch to work of research and other staff in industrial rescorch

‘institutes., No solution of general application could bc suggested, however,

as this wes a matter requiring the adoption of the generally known tools of
manageriel control and direction, with due regard to the cconomic and adminise
tretive conditions in the country,

67. Information wes supplicd on the way thet technical cssistance could be
obtained from T,N,O., and this was found to be clong the gencral lines of
Govermment-to=Government bilateral aid procedures,

floyal Norwsgian Council for Scicntific and Industrial Fesearch, Oslo, Jorway

68, This Council is a semi-govermmentzl organizatior cherged with the task
of promoting scientific and industrial reseerch as a tool for promoting the
economic development of a country, As an introduction, basic information was
supplied on the naturel resources and econcay of Norway and on its orgenization
of scientific and industrial research,

69, In fislds where thare had bzen & national necd for concentrated rescarch,
government research institutes had been established, c.g. geological survey,
fishery‘research institutes end research institutus in agriculturc and forestry,
as well as the Norwegian Defaonce Nesearch Establishment,

70. A new feature in Norwsgian ressarch organization was ths establishuent
of research councils, of which there were three, namely: the Royal Norwegian
Council for Scientific and Industrial Reosearch cttached to the .inistry of Ine
dustry; the Norwegian Agricultural Research Council attached to the winistry
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of Agriculture; and the Norwenian Research Council for Science and the Humani-
tiee uttacheo to the Ainistry of Education, Thoeo Councils hzve the triple
task of promoting rcsserch, co-ordinating a2ctivities and initiating the de-

veclopment of an over-all rescerch policy in their respoctive ficlds,

721.  The :loyal Norwegian Council for Scicntific and Industrizl Research hes
been activcly angaged in recruitment policy in its ficld of activitics; its
second activity is the grant programmz, In fields of national intercst where
it wes considerzd thet there was © nced for concentration of research effort
over a longer period, the Council cstablished now rasearch institutes, of
which thcre were now eighteen, employing 1,200 persons epproximately one third
of them gqualified resecrchors, Fields in which th: Council hes resoserch ine
stitutes include industry, uilding, eloctricity, shipping, transport, atomic

anergy and pullulion,

72. The Council's main sources of income =are the statz budgct, football pools,
levics, contributions from tradaes ond industries, income from sponsored re-
search, and contributions from other countries.

73, Important functions of the Cuuncii are the coeoruination ol existing ac~
tivities and the planning of nuw ones. An cxample of the co-ordination fung.
tior is the cstablishment of thc Industrial {Jescarch Centre at B8lindern, just
outside Oslc which now has 20 institutes employing approximately 1,200 people.
The grouping of these institutes on one site. close to thé University of Oslo,
has proved bencficial, '

74, As an example of forward planning, thz Council, upnn request from Parlioe
ment, had orranized a survey of research activitics in the scientific and ine
dustrial ficld and had preparzd e research report of the survey, with re-
commendotions for new activities as well as improvement of existing ones in

the research field, '

78, During the discussion, several questions werc raised requiring detailed
information on tha operations of the Royal Norwegian Council for Scientific
and Industrial Research, and the ralevant data was supplied by the author, who
cited exomplos of technical information services in the Building Rasearch Ine
stitutc and the Inatitutc of ‘Yiood Technolo:jy.

76, Participants in the discussion racognized a major problom facing ro-

/oo




D,

10/v.C.2/Report

Englich

fage 23
search institutes in developing countries in the trarsfer and adaptior gf teche
nology from highly developed countries, It was noted that Ffunuamental scicnce
was easily transferable through such means as scientific journais, Mo tran-fer
of industrial technology, however, presented problems arising from matterse cone
cerning patents, industrial sccrets etc,

77. Technological information could to some extunt be transferred through a
more developed technical informatinn service anc also through contacts among
individuals, research institutes and industrial companics, it was stressed that

real technological competence could only bz built up during th: process of toche
nological activities, The transfer of technical know=how to developing coun=
tries would thersfore be dependent on their technological development programme

and their need for technical knowledge in this conncxion,

The Federa; Institute of Productivity of Yujoslavia, delurade, Yugoslavia

78. The introduction to this case stuay consisted of bprief information on

the natural resources and the economy of Yugoslavia, It was further suggested
that devcloping countries must find answers to guestions such as the followings
Vihy industrial resea. ch” 1Is it not better to buy the results of research’
Yugoslavia had gone through this exercise and its experience showea that good
answers came only after a thorough axaminatior of the contribution a new ine

stitute could make to the lcvel of .jenzral 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, the speaker illustrated
the following groups of factors which constitute the productive cepacity of
industry:

(a) The labour Farce, ite cducation, skills and motivetion;

(b) taturel sciences and tuchnology;

(c) wenegement sciences ang economics;

() Equipment;

(8) wetural recourcas.

80, Defore giving atvice on the crceting of industrial resserch institutes,
the Federel Inatitute of Productivity mede feasitility studias, The speakur
{llustrated with diegrems how these studies made use of the law of diminishing

costs and the lew of growing yields, /
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a1, Industrial research institutes could be grouped under three main types,
namely: institutes of users or user organizetions, independent institutes; and
institutes contred in universities.. The advanteges of sech of the types were
outlinerd, as well as the national conditions that should cuide the seloection

of typc,

8. The Toderal Institute of Productivity, established to carry out research
in the field of productivity esnd to proparc studies and proposals for the Fe-
deral Executive Council and its cther agencies, hac the following sections and
departments:

(a) ODepartment for the Janmagement Sclences;

(b) Department for Vocational Training;

(¢) Croup for the Measurcment and Analysis of
Productivity;

(d) Croup for Industrial Safety; o
(2) Croup for Relations with other Organizations;
(f}) Secretariat.
The budget of the Institute was per: 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, burcaus for proouctivity hed been established in the 8ix ree
publics of Yugoslavia on the initiative of the Foderal Institute. Co-operation
in this important field of productivity studies took the form of regular cone
sultations of rcpresentatives of the Federal Institute, the regional bureaus
and somz industrial rcseerch institutas, &s well as tha Federal Centre for
Management Sducation in Zagreb.

84, The Federel Institutc devotad much attention to information activities,
Considerable emphasis was put on the provision of systematic information to
profassional parsonncl end to the general public about the concept, importance,
and the factors of productivity, Through locturis, seminars, publications and
films, thc Instituts disseminated knowledge and leid the groundwork for a
propecr undarstanding of thz problems of productivity.

85, Training and aducetion must Le given high priority in a productivity drive,
particulerly in dewelopinc countries, The Federal Institute of Productivity
hed a successful programme for highelcvel postegraduate courses designed to
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train specialists in the fields of work study, operations rescarch and business
management, The Institute alsoc organized courses on stetistical quality cone

trol and the evaluaticn of the level of organization in entcrprises., .

8. ansidérable ettention was given both 1n the presentation and in the dise
vcussion.to the question of whether industry coulc be best assisted by conducting
research in universities or through industrial roscarch institutes, The strong
points and weaknesses in respect of university research on the onc hand and ree
search by institutes on the other were discussed by the author of the paper and
by several delegates, Some felt tnat the university tended to placz lower eme
phasis on applied science as compared with pure scicnce. Examples were cited

of unsatisfactory experience in developed countries in conducting industrial rce
search in universitics, Certain trends in universities in the devaloping coune
tries hindered the successful prosccution of industrial ressarch., It was generale
ly agreed that the approach should not be one of "cither ... or® but rather of

a combination of the two. Such an approach, based on the particular circumstane
ces of the country, would lead to a satisfactory workable decision on the pro=
secution of industriel research and wuould rosult in the establishment of a systom
that would make the best use of available resources to the benefit of industry,
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VIII, COUNTRY CTATC.ETS

87. At suitable points during the course of the “orkshop, statements werc madgo
by participants on the orcenization and conduct of industrial research in their
various countrizs, Thc statuments were made in the following orders Argentina,
Brezil, Chine, Colombia, Chana, Guatemela (ICAITI for Cantral America), India,
Indonesia, lsrael, walaysia, iigeris, Pakistcn, Seneyal, Singapore, Cudan, Thai-
land, Tunisia end t' : United Arab Republic,

a8, The country statements indicated that, as theru wcre verious stagus of ecoe
nomic devclopmont in thesc countrivs, the industrial ressarch activities also dife
ferad in megnitude énd gnphesis from country to country. There werae, howower,
several points of similarity in the organizetional aspicts of industrial rescerch
institutions in thesc develuping countrias, particul;rly in thc rolc taksn by the
Govarnmenté. The scceptance of governmental responsibility for adequate finane
cial support of fhe institutcs appeared to be a matter of common interest to all
the institutes in the developing countries,

89. In most nf thase countries, industrialization has a strong agricultural
base., Programmes of industrial developmant were therefore initislly oriented toe
ward the processing of primery agriculturel products, and consaquently, industriasl
research was initiated in those areas, The axistence of agriculturael research
institutes also appcarsd to be a common thing in thesc countries. The need for
@ffective co=ordination of the activities of industricl rasearch institutes end
agricultural research institutcs in the developing countries was therefore highe
lighted in most of the statoements,

90, The following emerged as comman problems of industriel research irstitutes
in developing countries,:

(a) staff, Shortage of scientific and professional staff with
the requisite rescarch sxperience., Hecruitmcent of such per-
sonnel has not been entirely satisfactory because of worlde
wide shortages, and because of local problems of remunaration
and general servic: corditions,

1 (b) BRemuneration, 3alories of rosearch personncl appearad to be

. qeared to normel govermnmental salary structures and proved une

~ attractive to professional personnel with the requisite ex-
perience, In ceses where salarics of research personnel had
been equated to those of university staff, this problem appeared
to have been cllevieted,
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(e) L:Eﬂ?ﬁlﬂﬂ' The oromotinn nf rescarch persenncl based on longth of
service and gstablishment reauirecmants, has appeared to be the cace

in some §nstitutes cue to governmaental irflucncse leading to frus-
tration anc a high turnover of profrssional staff,

(6) Finﬁage. Thare was ganzral recognition that the day cf self-
sufficiancy for such in=titutcs in mcst developing countries was
far away, The inability of cmal! 1ncustry to pay for sponsored
racearch conetituted a further financial proclem in the daveloping
countrias. The need for effective means of cducating industry to
recalize that it should pay for work done by institutes was also

notad,
L ] (.) Itg’g‘gg. The problems of training ccth orofessional and technical
& were undarline in the country statamenis, In respect of the

profascional, the erpnasic was on industrial orientation of an cften
already acquirad basic training; for the technician, the need was
to acaquire appropriate skills,
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Ix. UNIDQ’3 ACTIVITIES I RELATION TO
INDUSTRIAL, RESEARCH INSTITUTES

91, At the request of participants, the director of the “orkshop presented an

account of the organization and functions of UNIDO.

92, UNIDO was composed of five divisions, namely: Finance and Administration;

Technical Co-operetion; Programme and Policies; Technolojy; and Industrial In-
stitutions £nd Services. The Industrial Tastitutions and Services Division had

thres sectiona:Management and Training; gmell Industriss and Industrial Estates; ;
and Industrial Institutions, the latter handling matters concernad with industrial (
ressearch institutes, standards, patents, consulting and manufacturing assoclations,
and being responsible for the publicétion of the Industrial Research and Develop-

mant News,

93, The director then gave an account of projects assisted by UNIDO in various
countries, and set out ths procedures under which UMIDO could be of assistance

to developing countries within the sphere of its functions.
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Ko JECOMIEDATIONS

94, At the outcome of the '‘orkshop thoe followine recommendations were proscne
ted and adopted:

1.

2.

3.

4.

7.

Taking into account that irn developing countries thzre is not ale
ways sufficient interest in and demand for tho services o induse
trial research institutes, th2 'orkshop recommended that Loverne
ments of developing countriss creat. “receerch consciousness®
through their industrialization programmes and by other means in
order to accselerate the utilization o their services by industry
and other sponsors.

The Workshop recommended that in recognitionof thc vital rol: of
industrial research in the economic dovelopment of a country, and
from the experience of industrial research institutes in the more
dnvaloped countries, Govermmants of developing countrics organize
and co-ordinate their industrial research institutes within the
Framewor< of autonomous statutory bodies,

The “'orkshop recommended that Covernmants of developing countrics
give financial support to the industrial rzscarch institutes in
their countries for the establishmant of the institutes, where
they do not already exist, as well as for the cperation of the ine
stitutes; and that assurance of such support on a continuing basis
for a reasonable period be given by Covermments to cnsure satite
factory planning and programming of the work of thesc institutes,

The "'orkshop recommended thet, at the request of industrial research
institutes, UNIDD tekz steps to form competent groups for cwvaluation
of thc performance of the institutes, and suggest measures for ime
provement,

Teking into account the usefulness of the "systems approach" the
‘'orkshop recommznded the inclusion in thc set of criteria used in
all foasibility studias of the criterion of improving the overeall
productivity of the country,

The YWorkshop recommended that similar workshops be held at reqular
intervals, e.g. once every two years, to review progreses and discuse
problems of management of industrial rescarch and duvelopment in
developing countries, as well as to promotz and consolidate co=
operation botween industri=l research institutes in the dewveloping
countrias and those in the highly industrialized countrics.

The '"orkshop recommcnded that one of the futurc workshops of mande
gers of industrial research institutes be dovoted primerily to tho
economic and organizational aspects of industriel ressarch in do=
veloping countries,

Recognizing that thc supply of experienced industrial toechnologists
capable of adapting laboratory research findings to a pilot plant

scale and further to commercial production is extremcly limited in
developing countriss, thc ''orkshop recommended that UNIDO establish
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regional and international study programmas with omphasis on plant
visits to develop competence among industrial resecarch personnel in
this importunt area of industriel rescarch and development,

The "'orkshop recommended that UiiIDO continuc to aorganize regional
and intarnationel seminers and study projrammgs on industrial stand-
ards and quality control so as to dissaminate modern techniques of
quality control and also promote ouclity consciousness for thc bene-
fit of the sgrowing industry in the ccveloping countries; and further
that UNIDO continua to assist actively in thc establishmant of
Standards Jrganizetions whenever and wheraver needed,

The Yorkshop reccommended that UNIDO be invitad to take atsps towards
esteblishmaent of an internotionel assaciation of industrial rescarch
institutes. For this purpose, it vics felt that a preparatory committee
consisting of a small group of experts should be appointed by UNIDO
to work out a formal proposel which will detail the objectives, mome

. bership, financial requiraments, plan and programme activities for

the association,
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"Financial Administratinn of Industrial Rescarch Institutis®,
by R.R. Adams, Battelle Memorial Institute, Columbus, Ohio,
U.S.A., presented by Mr. £1 Halfawy

"Project Selection, Definition and Cvaluation', by L.W. Bass,
former Vice-Presidant Arthur D, Little, Inc., New York, USA

"Manual for the Cveluation of Industrial esearch Institutes",
by L.". Eass,; former Vice-President Arthur D. Little, Inc.
New York, UGA

"Personnel Policy in Industriel Research Organizations", by
E.S. Hiscocks, former Director, Tropical Products Institute,
London, England, prasented by P.C. Trussel

"The British Columbia Ncsearch Council - A Case Study", by
P.C. Trussel, British Columbia Research Council, Vancouver,
Canada

¥#*

"Organization of Industrial Fesearch Institutes and their Re-
lationship with Clients", by F. Neville Voodward, Director,
Arthur D, Little Ressarch Institute, ilidlothian, Scotland,
United Kingdom

"Shri Ram Institute for Industriel Research, Some Lessons from
its Organization and Work", by V.B. Chipalketti, Oirector,
Shri Ram Institute for Industrial Rescarch, Delhi, India

"Tasks for Technolngical Institutes in Developing Countries®,
by J. Hamaker, Director General TNO, The Hague, Netherlands

"The Federal Institute for Productivity of Yugoslavia - A Case
Study", by S. Han, Professor at ths University of Beograd,
Yugoslavia

"Aims and Activities of the Royal Norwerian Council for Scierw
tific and Industrial Research", by N, Jajor, Administretive
Director of thc Council, Oslo, Norway

Report of the Interregional ‘lorkshop of hianagers of Industrial
Research Institutes in Developing Countrics

* Not distributed because it was considered too general in nature.
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A. EXPERTS

-------

(listed alphabetically by name )

fr. Lawrence W, BASYS,

Former VicecePresident, Arthur D, Little Inc.,
630 Fifth Avcnuz,

New Yark, N.Y. 10020, USA

WMr. vVasant 3. CHIPALKATTI,

Director, Shri Ram [nstitut: For Industrial Reseearch,
P.U.B, 1458

19 University load

Delhi 7, T.DIA

Wr, Mohamad CL HALFAVY,

U.N. Project lanager, Suden Industrizl Rescarch Institute,
c/o UNDP Resident Acpresentative

P.0.B, 913

Khartoum, SUDAN

Mr. Jacobus HANAKER,

Dirsctor (Cencrel, Industrial Organization TNO,
Pasthus 297

The Hague, NETHERLANDS

Mr, S5tjepan HAN,

Profuessor ot the University of Belgrede,

Former Dirsctor of the Fadural Institute on Productivity
31 visoko; Stevana,

Beograd, YUGDSLAVIA

Mr., Roboert MA WA,

ianaging Dircctor of the Norwsglen Council for
Scientific and Industrial Rzsearch, :
Caustadallfen 30,

Dslo 3, NORWAY

Mr. Paul C, TRUSSE L,
Oirector, British Columbia Ressarch Council,
Vancouver 8, CANADA

Mr. . Neville WOODY'ARD, ) :
Director, Arthur D, Little Research Institute,
Inveresk Gate,

Musaleburg, Midlothian, SCOTLAND, U.K,
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1.

2.

3.

4.

S.

e.

.

B. PARTICIPANTS

(1isted alphabetically by country)

Mr, Salvador DEL CARRIL,

President,

Instituto Nacional de Tecnologia Industriel,
Buenos Aires, ARGENTINA

Mr., Angelo Calmon dz SA,

President of the Governing Council of
Aratu Industrial Centre,

Av, Princessa Isebel, 29 - Salvador,
Bahia, DRAZIL

ir. Monozl J. Z. DARNOS SOBATNAOD,
Nua iWanoel Berreto 9 - Apto 202,
Salvedor, Bahia, BRIAZIL

Mr. Hong=Chien YUAN,

Director,

uUnion Industrial Research Institute,
P,0.8., 100,

Usinchu, Taiwan, CHINA

Hr, dorton YOUNG,

Oirector,

Instituto cde Investigecionss Tecnologices,
Calle 13, No., 1561,

Bogote, D.E. COLOMBIA

Mr. Cwmanusl LARTEY,

Director,

Institute of Standerds snd Incdustrial Research,
Ghana Academy of Sciences,

an;S| up

Accre, CHANA

Mr. Hanuel NORIECA MORALES,
Director, ICAITI,

Avonida de la Reforma dud/, Zore 10,
Guatemala, CUATCUALA, C.A,

w, P, 8, GILL,

Oirector,

Centrel Scientific Instrumenta Mut&m.
Chandigerh, INDIA

,tu
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9. wr. hiulso HARSONU,
Oeputy Director of the Institute For Industrial
Research and Training,
Ministry of Dasic/Liint Industry and Power,
c/o Lembaga Penelitian dan Pendidikan Industri,
Departemen Perindustrian Dasar/Ringan/Tenaga, Keoonsirih 35,
Djakarte, INDONZSIA ’

10. Mr. Meir BENeZVI
Head of Research Administration,
Mational Council for Research and Development,
84 Hachashmonaim Street,
Tel Aviv, ISRAEL

M. Mr. Abu Kaseim bin HAJI MOHAMED,
Director,
National Productivity Centre,
P.0.8., 4
Petaling Jaya, Kualae Lumpur, MALAYSIA

12, Mr. Isaac AKINRELE,
Acting Director of Research,
Federal Institute of Industrial Research,
P.M.B, 1023, :
Ikeja, NIGERIA

13, Mr, Akhtar HUSSAIN,
General tanager and Project Director,
Pakistan Industriel Technical Assistance Centre,
Ferozepur Road, POL-322,
Lahore 15, PAKISTAN

14, Mr. N'D&n& N'DAD
Administrateur d'entreprise chargh de la promotion
des petites industries,
Direction de 1'Industrie et de 1'Artisanat,
Ministére du Commerce, de 1'Industrie et de 1°'Artisanat,
Dakar, SENEGAL

8. Mr, Arthur RAJARATNAM,
Director of Industrial Research Unit,
Economic Development Board,
P.0.B. 25611,
Prince Edward Road,
SINGAPORE 2

/onc
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10, r. tharoun AL SHAN,
Industrial Wanagement Specialist,
Sudan Industrisl Research Institute, |
P.,3, 238, |
Khartoum, 50DAN

174 Wr, Pradist: CHE(RAKLA,
Executive Officer and Governing Board Member of Applied }
Sciartific tesearch Corporation of Theiland (ASACT)
R Soi 23, Sukhumwit Hoed,

Bangkok, THAILAND

18, Hr. Mounir GOUTA,
Chef de la Section IT A la Division du
Développament Industrisl, :
Secrétariat d'ttat au Plan st & 1'Economie Nationale,
Place du Gouvernement,
Tunis, TUNTSIA

19. Mr, Fouad SO0BHY,
Oeputy Director Generel,
The Egyptian Orqenizetion for Stenderdisstion,
Cairo, U.A.A,
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{listed alphabetically by name)

ir. Andrew ALISNANTIS,

Chemical Engineer,

Hellenic Industrial “esearch Institute,
88 Academias Street,

Athens, THECCE

“r. Orestis ANGELIDIS,

Chemical Engineer,

Hellenic Industrial Research Institute,
88 Academias Street,

Athens, CNCECE

14 Argyrocastrou Strest,
Papagos, ~thens, CAEECE

Mr. Tilemachos 3ELLOS,

Chemist,

Hellenic Industrial Research Institute,
88 Academias Strest,

Athens, GREECE

Mr. Coorge D, COUMOULNS,

Physical Chemist,

Hellenic Industrial Development Bank,
20 Amalia Ave.,

Atnens, OREECE

'r. Aristide DELITIAWNIS,

Manager of lessarch and Development Department of
"Pireiki-Patreiki Co,", Cotton Industry,

Lukianou 15

Athens 139, CREECE

Wr. Christofer DIAKOPOULGS,
Economist {DOr.),

Deputy Director of ETBA,

2C Amalia Ave, ’

Athens, CREECE

vr, Christos DIMITROULAS,
Chamist,

Greek Atomic Enerjy Commission,
N.R.C. Dimocritos,

Pgia Paraskevi Attikis,

Athens, FREECE

[oe
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10..

12,

13,

14,

18,

ir. Const, KACARAKIS,

Chemical Ingineer,

Hellenic Industrial Research Institute,
88 Academias Street,

Athens, CHebklc

Mr, Efthymios KATRAQURAS,

Economist, _
Hellenic Industriel Development Bank,
20 Amzlia Ave,,

Athens, GRCECE

Mr, Apostolos KAVOUNAS,

Mathematician-Production Enginesr, M. Sc.,

Hellenic Industrial Development Bank
20 Amalia Ava.,
Athens, CREECE

Mr. Sotirios LOUCOPOULOS,

Economist,

Hellenic Industrial Development Bank,
20 Amalia Ave,,

Athens, TREECE

Hr. John MARSELLOS,

Economist,

Hellenic Industrial Ressarch Instituts,
88 Academias Street,

Athens, CREECE

Mr. Panayotis MILAS,

Metallurgist Engineer,

Hellenic Industrial Resesarch Inatituts,
88 Academias Street,

Athens, GREECE

Mr, Panagiotis MARIS,

HMechanical and Electrical Engineer,
36 Lochagou Dedousi<Cholarqgos,
Athens, GREECE

Mr, Elies PANOPOULOB

Physicist,

Hellenic Industrial Ressarch Institute,
88 Academias Street,

Athens, GREECE

loos
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17, #r, Takis PAPADIWJITRIOU
Chemist,
Greek Atomic Lnerjy Commission,
NoR, 0, Democritos,
Agia Paraskevi Attikis,
Athens, CREECE

18, Mr, Ephthimios PETRIDES,
Chemical Engineer,
Mellenic Industrial Research Institute,
88 Academics Street,
Athens, CTEECE

19, Wr. Vasilios POULLOS
€lectronics Engineer,
Hellenic Industrial Ressarch Institute,
88 Academies Street,
Athens, GREECE

ai r. Xontos SUTIHIOS
Architect<Urbanist (a specialist),
Daskeleki 36 - Ambelokipi,
Athens, GREECE

2%, Wr, Sevas TAOUKIS
Chemical Engineer,
Hellenic Industrial Resecarch Institute,
88 Academias Street,
Athens, GREECE

22, Mr, Dematrios VAKATATSIS
Chenmist,
Mellenic Industrial Research Instituts,
Academias Straet,
Athens, GREECE

23. Wr, Lambros VOLIOTES,
Chemist~'lechanical Engineer,
Hallenic Industrial Research Institute,
88 Academias Street,
Athens, CREECE

o, Me, John YANOUKAKOS,
Acting as Director Administration Services,
Mellenic Industrial Research Institutes,
88 Academins Strest,
Athens, GREECE









