G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




O

: de 25

= |z
I
= &
L2 [ILL )i




nﬂAgl =)=

Distr.

LIMITED
ID/4G.332/4

15 Oc*cber 198C

United Nations Industrial Development Organization ORIGINAL: Z=NGLISH

Joint OAU/UNIDC Sympo
Technology for Africe

Xhartoum, Sudan, 5-11

sium on Industrial

November 1980

INDUSTRIAL TECHNOLOGY INSTITUTICNS#*

Prepared by

the UNIDO secretariat

Sy

Vv, 1,

Ry

# This document

80-44693

has been reproduced without formal editing.




CONTENTS

[ae ]

INSTITUTIONS AND INSTITUTION BUTLDING. . . . . . ¢« &+ ¢ « + &

IT. AFRICAN INSTITUTIONAL ARRANGEMENTS FOR

INDUSTRIAL TECHNOLOGY DEVELOPMENT . . . . . . . . . . . . . .
ITI. ASSESSMENT OF PERFORMANCE OF EXISTING AFRICAN

INDUSTRTAL TECHNOLOGY INSTITUTIONS . . . . . . . . . « . « &
IV. A FRXMEWORK FOR ACTION . . . . . . . . . . e e e e

National Level
Regional Level

Interuatiornal Level

Amnex I o ¢ ¢ ¢ ¢ ¢ 6 ¢ o o e o o o = o o o e e e e e e e e e .

References . . « o o ¢ 4 o o o & e e e et e e e e .. e e e e e .




Ze INSTITUTICNS AND INSTITUTICN 2UILDING

1. Policies, plans and programmes require iznstiiutions or instrumentis

1o impiement them. 7Yet, the role of iustitutions should neither be over-
estimated nor over-simplified, as if their mere establishmen:t would

solve all problems. The value of instifutions iies in their ability to
provide a measure of continuity and a coliective interaction of experience

so that they become, in due course, depositories of technoiogical capatil:ties.
However they can only be effective as the policies and programmes %hat

they help to implement.

2. The institutional framework <for industrializaticn is complex and
may be grouped broadly according to function, for example, policy, planning,
evaluation, monitoring, regulation and control; resource allocation;

support services, research and development (R and D) and technology; manpower
development etc. Ipdustrialization involvas the building and management

of institutions that harmonize and integrate resources, technology and human
effort for productive processes. As such it must be considered as a total
system, consisting of a whole organization of sub-systems and elements.

Technology institutions are but one of such sub—-systems.

3. It is realized increasingly that the rate of industrial and economic
growth is catalysed and propelled by the rate and level at which technology
is applied and used. Therefore technology policy planning and programming
is integrated with industrial policy and planning. The technology spectrum,
apart from policy and planning, covers a wide range starting with a
creative idea through research, development, engineering, design, process,
production, prcduct, commercialization, market, management etc. These are
all sub—systems of the technology syster. An integrated system's approach
is thus called to integrite the various sub—systems of the technology

system into the industry systenm.

4. Technological institutions contribute to industrializatior at the
following different stages:

(a) the formulation of industrial and technological strategies,
policies, plans, programmes and projects;

(b) the initiation, implementation, evaluation and monotoring of

industrial projects acd programmes;
(c) the rendering of technical services to industrial plantas

A detailed account of the possible contributions of technological

institutions is given in Annex I.




Zastitution builiding

Se M"Institution building may be defined as the process of establishing or
transforming an organization into an integrative organic part of the community
in a way that will help the organization to plan a pro-active role and in
projecting new values and become an agent of change in the comunzty."y

An institution must be bothefficient and effective. To be effective, iis
output should be increased both qualitatively and quantitativel; against

socio—econcmic objectives and benefits.

6. An institution should have set goals, objectives and criteria for priorities.
It should have challunges and opportuniiies, carefully conceived roles, well-
defined tasks,a clear semse of purpose and its programme should be representative
of its role in society, as well as infused with societal values. An institution
must have purpose, a function, an ability to survive and to serve its clientele
relevant to needs, time and enviromment. The effectiveness of the institution

is judged on its comtacts with the industry, the public and by its involvement

in decision-making on economic, industrial and social development.

7. The3Strategies and anproaches to institution building will vary
from country to country in accordance with environment, priorities and
the level of existing institutionms,

8. Much has been 8aid about the strategies and approaches to institution
building and about “he master-plan approach and organization around -the—
person . approach. No one can deny that in any institution it is the people
that count and not the buildings and equipment. This applies even more

80 in a creative innovative sciemtific institution. For a basic research
establishment, where creative geniuses should be left alone, the organization-
arcund--person approach has greater significane. Even here, in "big"
science,trans-disciplinary activity needs a master-plan approcachs Further

experience in regard to some advances research centres built around-the-person

1/ Institutions Building in Education and Research, ed. G. Rave Mathai
ot a1, aii india Management Association, New Delhi, India, 1972.
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shows that when the person leaves, the institution collapses., Such an
institution also has a tendency for a high degree of in-~breeding. Rarely,
one follows either the master-plan or organization-around-person approach
and institutions are better built on the basis of goals, functions

and programmes,

9. Experience shows that vhere goals are set clearly; technological
tasks well defined; tasks matched with talenis and a trams-disciplinary
task force set-up; and given good leadership, authority and responsibility,
and the necessary in-puts, time and again the institutions have delivered
results on time,if not ahead of time.

Patterns of institut ions"/

10, An integrated and co-ordinated approach is needed for science and
technology competence tmilding. Establishing institutes alone, or
indiscriminately importing technology will not help in achieving the
objectives, A total technology system sbould be covered to make each
sub-system effective., Institutes should be based on goals, functions
and programmes. They can be promotional, regulatory or service institutions.
This calls for a netowork of institutions for:

(a) goal setting;

(b) technology information intelligence and assessment;

(¢) fTechnology acquisition:

(d) technology gemeration;

(e) technology delivery and utilization;

(£) technology support services;

(g) technical manpower develomment;

(h) rural institutes;

(i) regional and international institutions.

S —————

_2/ Ref. Patterns of Institutions Building, Y. Nayudamma, lecture
at fehru Science Centre,




The technology institutional infrastracture needed for industrial
development has been well covered.}/ Past a2xpericice in building a
wide array of such institutions around th: world should help in building
new or reorganizing the old instiiuvtions. However, each country may
choose its own patterns to suit its own conditions. The patterns of
institutions to serve each functions are presented delow, with illustrative

models.,

(a) Goal Setting

(i) Centre for Development Alternative: (CDA)

11. The basic question is development of what and for whom? Technology
is the answer but what is the question... In regard to industrial
development, ihere are presently two set models, nawely the high —capital,
~energy, -machinery, -management, -techaslogy and pollution-intensive
model, and the other, labour—intensive but less productive vwillage
industries model. Both are not acceptable; but then what are the alternatives?
An institution may be needed to study each industry as a total production
system. The sub-system of such a system are raw materials, processing,
marketing, management, etc., One may study alternatives for each of these
sub—systems against a set criteria, for example: +the maximization of
returns for na ural, buman and monetary rescurces; equitable distribution
of net gains; additional gainful empioyment; the increasing of workerst
skills and pro.lem-solving capabilifies so that they are self-reliant

and self-confidemt and can live in harmony with their own environment.
Criteria may vary from country to country depending upon the chosen path
of development., Such a study will reveal that in one sub-system,
sophisticgtion is needed and another sub-system could well ve labour-intensive,
Such an analysis could be done onlyby 2 transz-disciplinary group

of economists, production engineers, social scientists, scientists,
tecinologists, systems analysts, financial, marketing and management
experts, industrialists, bankers and administrators.

}/ Institutional Infrastructure for Industrial Development,
Lawrence L. Barber, UNIDO/1CIS.36, July 1977
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12. Arriving at such alternatives would help:

(a) The decision-maker both at the plant, policy and

government levels to take mo-e rational decisions;

(v) To btuild a trams-disciplinary culture and a task
force approach to deal with trans-disciplinary
development processes. Suck a culture is lacking
in many countries;

(¢) To unpackage a total technology package and to improve
the bargaining capacity in dealing witk transnational
coapanies;

(d) To keep the public, press and goverment aware of the
alternatives so taat they may, if required, apply
mpolite persuasion™ and “concealed compulsiorn® to
make the decision-maker take the right decisions.

13. Ceutres for development alternatives should be autonomcus, with
the freedom to present their fiadings based on systematic sciemtific
study.

(i) Policy and planning bodies. National Councils of Science
and Technology (NCST)
14. Science and technology policies should be intecwoven and integrated
with economic, trade, industry, axternal intermational and other
policies, PFrom the national development goals and alternatives, flow

the technology policies, and from policies the plans, programmes and
priorities, sector-wise for each industry, and inter-sector-wise,

For every country an autoncmous institution such as a NCST is needed

to undertake such a task and provide means and funds to implement
technology plans. It may be located in the National Planning Commission
or in the President's or Prime Minister's Office.

(iii) Promotional and Co—ordinating Agencies (PCA)

15. Promotional and Co-ordinating Agencies may act as good links
between the science and technology community and policy-makers and
provide a two-way flow for formulation and implementation of :‘esearch
policies and programmer, Such PCAs will interact with the NCST. The
job of the PCA is to identify and define technology tasks; translate
national needs into technological tasks; assign the tasks to the
appropriate institutions, individuals or task forces; provide facilities

and funds and monitor the progress of the projectis,




16, Snch PCAs may have laboratories under their own umbrella or
support independent institutions. They may be government or private;
antonomous, semi-antonomous, or registered societies, comissions or
corporations. These could also be national science acadiemies or

professional institutions or associations.

17 Some examples are separate councils for secientific and indusirial
;esea.rch; agricultural, medical, space, electronics or energy research
etc. Yet another pattern found mostly in Latin America is the state—owned
autonomous foundations or corpora.ions, where the state and development
banks join together, either to set up institutions and fund them or

help the industrial sector to get its work done at the research institute.
This puttern is used at the Institute for Industrial Technological
Research and Technical Standards (ITINTEC, Lima Peru), the Cemtre for
Research and Development (CEPED, Brazil) and the Institute for Industrizl
Development (INDI, Brazil).

(b) Technology Information, Intelligence and Lssessmenty

18. Technology tasks and priorities are derived from development objectives,
Technology choices depend upon available alternatives. This calls for
technology intelligence which involves awareness; access to information;
ability tc search for, collect and assess indigenous or imported
technologies and arrive at altermatives and choices. Skills are also

needed to determine criteria for relevance and choice and to evaluate the
economic and social cost-benefits for a project including environmental

impact. Competence is needed to unpackase a technology nackage and
to improve the bargaining position. An early warning systeam is also
needed to make a couniry aware of the sciemtific alvances which may
have a great impact on netional economics.

19. To obtain such knowlodge and competence a country may set up:
(a) science and technology information cemtres;

(b) technology banks and a registry of patemt information and imported
technologies;

(¢c) technology regulatory agencies for import and export;

(d) +teams for technology assesment, feasibility ard pre-investment
studies etc.;

(e) teams in investment centres and industrial development banks,

4/ See the document Action in the Field ¢f Industrial and Technological
Intormation in Africa prepared for this Symposium.




20. All countries import technology: a=ore so by developing countries.
However, indicriminate imports are injurious to ithe ccuniry. Techmologies

should be &creened in regard to:-

(a) national relevance and local factor conditions;

(v) determination of suitable terms and conditicis;

(c¢) disaggregation of the technology package;

\1) adequate adaptation, absorption and improvement of imported

technology.

21. A proper institutional mechanism is needed badly in developing

countrier in the area of technology acquisition.

22. To screen and to choose, one should have choices and aiternatives.
Such alternatives may be found at institutioms like CDA or technology
information and assessment centres as described earlier. Such czpabilities
do not exist and where they do, they work in a disjointed fashion. This
requires institutionalization, integrating such sub-sysiems into a total

syste..

23, The choice should te arrived at jointly by the group that are
interested in it and going to implement it: institutions concerned
with goal setting, public and private industry, financial imstitutions,
indigenous R and D and Consultancy Enjiineering firms and regulatory
agencies. They should all be involved in choosing, adopting, absorbing
and improving acquir=2 technology.

24. Even where the scientific infrastructure is not big, a smaell trans-
disciplinary team coujrising ecoromists, social scientists. scierntists,
technologists, systems analysts etc., will Le able to serve this very
important function. A well trained team associated with the President's
or Prime Minir“er's office, will play a crucial rol~, particularly in

regard to technology acquisiton.

25. The success of the Korea Institute of Science and Technology (KIST)
in the Repnblic of South Korea is attributed mainly to its capacity in this
area. Similarly, the succes of Japan is reportecly due to the fact that

5/ See National Approaches to the Acquisition of Tech=zlogy, Development and
Transfer of Technology series No. 1; Functions auu Organization of Natiopal
Offices for Transfer of Technology (ID/WG.228/3/2ev.1). Recent Developments
in the Regulation of Fereign Technology in Selec‘ed Developing Ccuntries
(ID/W:.275/8) ; Review of Legislative and Administrative Systews for the
Regulation of Technulogy Transfer Agreements (ID/WG.206/2); Guidelines for
Evaluation of Transfer of Technology Agreements, Development and Transfer

of Technology series No. 12,




the Ministry of Internmational Trade, export and import firms, the
entreprencur, the hanker and the R and D institutes work in unision
as a single team %> collect information and to assess, select, adapt and

improve upcn the impcrted or indigenous technology.

(¢) Technulogy gZeneration

26. Scientific research is both basic and applied. A variety of research
institutes exist. An institute will be effective cnly if i{ becomes a

part of a total technology spectrum with well-defined goals and objectives.

27. The advice is often given that basic research is not essential
for a dev:loping country. What is basic today is tomorrow's applied
reasearch. It is the basic research that gives breakthrough technologies

and creative leadership.

28. Basic research is carried out mainly in universities, higner institutes
of technologies, advanced research centres set up within or outside the
university campus. These may be national, regiocnal cr internatiomal centres.
Centres of excellence may be set up by the universities or separately funded
by PCAs. As indicated earlier, the strategy of orientating organizations-

around-the-person may be the best approach for such centres.

29. The applied and industrial research institutes are set up to conduct
researci: both for problem-solving and forward-looking research and to
generate, cdisseminate and sell technologies relevant to the national needs;
to better utilize resources, to sutstitute imports and promote exports; <o
set standards, quality control and improve productivity. They should be
planned as a part of the total system with firm linkages with industry and

others conceraed.

30. The applied and industrial institutes may be state, federal, regionmal,
international antonomous, semi-autonomous; govermment corporations or
societies; private, non-private foundations or research centres captive

to the private industry or public enterprise, or to an individual ministry.
Such institutes may be co-operative research associations, managed jointly
by industry and government. Industrial research centres can alsoc be
located in technological universities and higher institutes of learming.

What is important is that they are autonomous.




31. An institute may be oriented *to a single discipline, for example

chemistry and physics, or a single industry for example leather or food,or

a single purpose or may be a mul*ipurpose institute covering resource surveys,
research, pilot plants, extension, itraining, standards etc. They could

cover only basic or applied research for bo*h. Institutes such as research
laboratc—ies may also be set up to meet the special needs and utilize resources

of an undeveloped region.

32. 'These institutes may be funded fully or partly by the government or

by the industry directly, or through research contracts. OSome institutes
may have to run partly on profits ploughed back from their prcduction units.
Yet another method of funding is to make the institute a technology partner
with the industry to generate, acquire, adapt, absorb and improve upon

technology. The institutes may have thus a captive industry of their own.

33. Another pattern is for the PCAs to define what the national pricrity
projects are and to assign them to individuwal instituticns or a group of
institutions or to a trans—disciplinary, trans-organizational task force,
utilizing the best of the abilities and facilities &vailable, and to fund
such projects as a natiomal priority. Such a2 funding mechanism will also
bring about a trans-disciplinary culture that is so much needed in several

countries. National priority projects may also be put out for tender.

34. ITINTEC obtains funds through taxation of industry (two per cemt); it
scrutinizes the projects and their priorities and assigns the projects to
the industry, individually or collectively to conduct research. If the
industry does not accept the job, it will be assigned to national research
institutions. Several countries offer incentives for emcouraging indusiry
to conduct research on its own or through contact research with the national

latoratories and universities.

35. Research conducted by the industry vndoubtedly has a greater prospect
of being utilized. The motive for this research is profit maximization and
the areas for research may or may not fit into the national goals and
priorities. Incentives should be given to industry to conduct research

only in the areas of relevance to national needs and priorities.

é/ The Industrial Research Institute in a Developing Country, a Comparative
Analysis, J.P. Blackledge, USAID, 1975




(e) Technology Delivery and Utilization

36. It is not enough to conduct research, it is necessary to sell and
deliver technology at the doors of those who need it. One reasonably

sure way would be to have research responsible to industry itseli’. Even
then, in developing couniries with protected marketis, *‘here is no incentive
for indusiry to do research and the indusiry set up with collaboration

depends npon the foreign firm for research.
37. The technology delivery system may be orgarized as follows:-

(a) technology transfer cenires;
(b) extension services centres;
(¢} information centres;
"(d) consultancy, design and engineering companies;
(e) poly-technology clinics;
(f) district industry centres;
(g) adoption of villages or districts by scientific institutions;
(h) voluntary agencies involved in the rural development;
(i) +technology brokers;
(j) aational R and D corporations etc.

The delivery systems may be a part of a research institunte liko in
agricultural research or may be separate agencies with a strong link
between a research generator and user. The consmltancy services or the
indusirial technical service centres of the universities may also play

a role.

38. If technology is for people, people should be involved. To people,
seeing is believing. If it could be practically demonstrated how through the
application of science and technology their living and werking conditions
can be improved, drudgery reduced, economic returns increased; then the
people will believe in the use of technology. Their scientific attitudes
and scientific temper will improve to constantly look out for a change

for the better. Therefore, social transformation is a pre-requisite for
technology to be fully utilized. Popularization of science through the
media of journals, books, films, science centres, science museum etc. have
yet to play 2 positive role in most developing countries. 1If only the
potential creative, innovative abilities and problem-sol  ing capabilities

are improved, every person wWill becoue an asset in society.




(£) Technology Support Services

29, In the techmology acquisitiom, generation, iransfer and utilizatioen,

severzl institutions lend support.

40. Industrial service centres, management develcpmert centres, universities,
srofessional asscciations, both local and foreign consultancy fimms;
standards organizations, nztional regisiries for patents, technology imporis
and techrology transfer; repair and maintenancz centres, market intelligence

centres etc. provide such support services.

41. Technological extension, consultancy and advice would cover both the
technical and managerial fields. Technical advice is related to selection

of technology, equipment, plant layout; equipment installations, maintenance,
modification; raw material use and changes; process improvement and innovation;
oroductivity, quality control and testing; product design and re-design.
Managerial advice is, however, related to invesitment, organization, personnel,
purchase, market, public reiations, project profiles and pre-investment

studies etc.

42. Development banks have a major role to play. They may help in ensuring
institutes! results joined with industrial interests; jointly seek an
entreprenew,jointly provide the evaluation of projects; pre-investment
studies; technology for envirommental protection; identify gaps in the
industrial spectrum and adoption and modification of technology for small
and medium-scale industry development. The development banks may also
provide risk capital to set up pilot plants,proving planis particularly

for commercializing indigenous technology facing undue coaupetition from
proven imported technology. National development research corporations

and others also may act as technology brokers.

(g) Technical Manpower Development

43. This topic has been dealt with in a separate paper,é/ but a brief
mention may be made here to emphasize the need for trained manpower at
different levels such as skilled workers, technicians, technologists,
scientists, production engineers and managers. Special training is needed

in the areas of selection, acquisition. adoption, absorption and development

1 Lawrence L. Barber, UNIDO/ICIS.36, July 1977

8/'see the document Industrial Lechnology Manpower in Africa orepared for this
.Symposium.




of technology. Similarly, special competence is needed fcr research

management, policy and planning and evalualion of researck.

(h) Rural Institutes

44. Modern technology is borm out of urban industry. Even research
institutes located in cities are cut away from rural realities. Murther

the technology for the rich and the elite may not necessarily suit the

poor. There are technologies tc increase the skills and productivity

and problem-solving capabilities of the people, particularly in the rural
areas. Traditional technologies have a place. The science benhind tradition
has to be studied, improved upon and alternative technologies developed

to meet the real needs of the poor. Imported technologies may not be relevant
or suited to local resources and the native genius of the people.

Technologies have to be presentel to the rural people in a manner and languapge
understood ty them. Therefore, technology should be aligned to the needs

of the country.

4. The main question is how to institutionalize the system. One way
is to locate research institutes in rural areas which would be aware cof
actual problems and make relevant ressarch. Rural universities aze based
on this concept. 1In this case it should be ensured that creative research

does not suffer bhecause of intellectual isclation.

46. Another way is for urban research institutes to have a special rural
cell or extension centre in the rural areas. Yet another way is to send
the research workers to the villages at frequent intervals to familiarize
themselves with rural problems, so that their research prcgrammes can be

reassessed and made relevant.

47. A mumber of institutes have sprung up in recent years for developing
the so called village, rural, appropriate, intermediate, alternative,

and soft technologies in several countries, including African countries.
Some of these tend to .rork with considerable zeal but in an isolated
fashion. How far these .iave been effective and if not why <they

have not been so deserves careful scrutiny.
48. The major function of the rural institute should be at two levels:-

(a) to improve tools, techniques and skills 2t the village level;

(b) to improve leadership and entrepreneurial qualities.
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49. The examples of Brazil and Colcmbia in setiing up instituies like
the Foundation for the Development of Scientific and Technical Research
(FICITEC) and a combine in Brazil like SEPLAC, CEPED, EPEX which help
research institutes offer credit, technology and extension services for
rural areas are models that can be tried. For instance in India, the
Council of Science and Indusirial Research (CSIR), has atiempted with
mired success to adopt districts containing two to three million people,

to bring science and technology to the doors of the rural people.

(i) Regional and Intermational Institutes

50. Camplexities and rising costs both in basic and applied research are
forcing nations to co-operate and set up multilateral institutions. These
may be simple co-operative efforts; a network of natiomal institutioas
or international institutions set up by international, govermmental or

non—governmental organizations.

51. The national centres that bave proved to be a success could also be
considered as international centres, whose facilities could be utilized

by other countries.

52. Same of the outstanding examples of iniernational centres are the
International Institute for Applied Systems Analysis (IIASA), the United
Nations University and institutes like the International Rice Research
Institute ate,

53. Another interesting patterm is that of the Intermational Development
Research Centre (IDRC) and the Comsultative Group on Intermational
Agricultural Resources (CGIAR) which define problems of national and
regional interest and fund research ir appropriate institutions or set up

international institutes ‘n developing countries.

54. Networking of similar natiomal research institutes in the region

would help to pool abilities and facilities, reduce costs, time, achieve

the desired results and build self-reliance. Networking of institutes

in bio-sciences, chemistry etc. are being attempted by the Committee on
Science and Technology for Development in Developing Countries and the
International Council of Scientific Unions, COSTED/ICSU in Asia, Africa

and Latin America. Centres of excellence for both basic and applied research

sould serve as regional or international centres.
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55. Smme fruitful results have also been obtained by neiworking
institutes in the developed couniries with those obteained in developing
countries. Scme cxamples are the Batielle Institute collatorating with
KIST.

56. Technology institutes should have close and firm lin' ages with : '
related institutes within the country, forming a part of a totzl integrated
system. To supplement and compliment their competence, they may establish
close contacts with other institutes within the region, a2cross the African

continent and other developing and developed countries of the world.

ITI. AFRICAN INRSTITUTIONAL ARRANGEWENTS FCR INDUSTRIAL
TECHNOLOGY DEVELORMENT

57- In the light of the above classification of institutions, according
to type and function required for industrial development, it will be

useful and esseatial at this stage to make an overall survey and assessment
of the technological institutions now available in Africa, the functions
performed by them and their relevance to nationel development objectives,
government policies, programmes and perceptions, ard industry's problems
and needs.

58. It can be seen from Table 1 that policy-raking for science and
technology do exist in most countries in Africa. How effective

these have been is yet to be assessed. The African regional science

and technology promoting agencies dare the Science and Technology Umit

~f ECA; UNESCO's Regional Office for Science and Technology (ROSTA) and
the Science and Technology Commission of the Crganization of African
Unity. Several UN agencies like FAO, UNESCO and UNIDO deal with sectoral

issues.

59. Contrary to widely held belief, Africa does possess a sizeable
institutional structure for indigenocus technology operation. In fact,
most African countries do have some kind of basic institutional infra-
structure for the developmernt of industrial technology, it is even
possible that the institutional preconditions for self-sufficiency in
technology production in the region have been underestimated. Ten years
ago, UNESCO studied the scientific and technical potential of 40 African

states which indicated that 3,300 scientific and technical research




Table 13 Policy-Making Bodies for Science and Technology in African Countrjuu

MNinistry of Soience Multisectoral Co-ordinating bodies for scientific veseurch
Science or planning body for co-
ministerial body - ordinatig Natural Agricultural MNWedical Nuoleur Industrial Environ-
science policy general scientifio soiences research research research revsurch mental
Country committee research research rescarch
Algeria X x b
Burundi
United Rep. of Camercon x x X x X
Central African Empire x x x
Chad x b 4
Congo b 4 b 4 X X
Dahomey X b 4 x X X
kEgypt b { x x b x X x x
Ethiopia b ¢ x X x x x
Gabon b ¢ x x x x x b ¢
Ghana x x X x x x X
Guinea x x x x x x X X
Ivory Coast x X x x x x X X
’ Kenya x x x x x X
!Leaotho
‘Liberia x x x x X
VLibya x b 4 b ¢
Madagascar x b ¢ x x x
Malawi x x
Mali x x x x x x
Mauritana
Mauritius
" Morocco X x




Table 13 Policy-Making Bodies for Science and Technology in African Countries

Ninistry of Soience Multisoctoral Co—ordinating bodien for scientific research

Science or planning body for co-

miniaterial body - ordi..atig Natural Agriocultural Modical Nuclear Industrial Environ-

science policy genoral sciontific scienceas research research research research mentul
Country committec research revearch reteuarch

Niger X x X x x

Nigeria X b ¢ X x x X

Rwanda x x

Senegal x x x x x X x
Sierra lLeone

Somalia

Sudan x X x x x x
United Rep. of Tanzania x x x x x x x !
Togo b ¢ x x X X o,
Tunisia X x X b4 b 4 '
Uganda X b 4 x X

Upper Volta X x x b b 4 X

Zaire b 4 b ¢ X X x X

Zambia b ¢ X x x X x

Sources: (a) Science and technology in African Development (UNESCO document SC/CASTAFRICA/g), Tuble 1

(b) National Papers on UNCSTD




institutions existing at the iizme,and covering almost 211 dranches of

science, no less than 355 were involved in some aspect of indusirial
reasearch. 2 It is safe to conclude that the nurmber of industrial
research institutions has grown since then. In addition, a fair mumber of
bilateral, multilateral, subregional and regionzl industrial and teckhnological
institutions have been established also. Some examples are the Association
of Industrial Technology Orgenizations, African Network of Scientific

and Technological Instit:ies, African Regional Centre for Technology,

the Remote Sensing Council, +the Mineral Rescurces Development, Industrial
Property Office, Network of Education Innovation for Developmernt,

the Regional Centre for Engineering Design and Manufacture, and the
Regional Centre for Soler Ernergy. These are some in*ergovernmental
agencies. The non-govermmental agencies are the African University
Associations, based in Ghana and the African Association for Advancement

of Science and Tacknology, based in Senegal.

60. Some examples of industrizl and technology development institutes

are the Mauritius Sugar Industry Research Institute, the Nigerian Institut:
of Palm Oil Research, the Engineering Industrial Design Development Centre
Egypt; the School of Industrial Technology, Mauritius; the Industrial
Technology Conmsultancy Centre, Ghana, etc.

61. There are several rural technology institutes and centres in
Botswana, Kenya, Lesotho, Liberia, Mali, Nigeria, Swaziland, Tumisia,
the United Republic of Tanzania, Uganda, Urper VYolta, Zaire and Zambia.

62. A recent document givesS adetailed account of science and technology

organizations and projects in Africa. 1—0/

63. In terms of nmumbers, Africa would appear to have more industrial and
technological institutions ani research persomnel taat it is frequently

given credit for. While the impact, and perhaps also the overall number,

of these institutions is still far short of the demand, it would be worth-
while assessing and evaluating their effectiveness in meeting the tecinological
needs of the African countries. Such an evaluation is important, not only in
improving effectiveness, but alsc in identifying the gaps that have to be filied

by new institutions and in planning for the establishment of such new irstitutions.

74

See the document Industrial Technclogy Manpower in Africa prepared for-
-." this Symosium.

LY Prepared for the Conference of Governmental EZxperts and Technical Co-operation
Among Developing Countries, Nairobi, Kenya (TCDC/AF/7, March 1980), 12-20 May 1980
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IIZ. ASSxSSMENT CF PIRFCEMANCE CF ZXISTING

AFRICEKE TECUNCLOGY INSTITUTICNS

64. The institutions may be assessed noti only for their efficiency but
also effectiveness in meeting national needs ard aciing as change agents.
The ingtitutions can also be examined in the light of iis research to real
needs, its indigenous competence to regilatie importis of technology and for
engineering, production, commercialization and utilizing technologies

acquired or generated.

65. In an anxiety to catch up with advanced countiries, developing
countries have followed imitative strategies for growth and institutfion
building. This has resulted in an enclave character with institutiens
becoming a part of an elite system, alienated from the majority of the
people living ir rural areas. Most research institutes have been oriented
more towards science than technology. Though technology is people- location-
resource and culture-specific, the research carried out has often been
oriented internationally rather than within the context of a country. It
is time instiiutes reexamined and reassessed programmes and also studied
traditional technologies with a view to improving them. The existing
skills in the country have to be upgraded, not uprootec.

66. Past experience has shown that science and technology will not
automatically interact with society even if the infrasiructure has been
built, talented scientists recruited, funds and facilities provided.
Several internal and external consiraints affect the functioning of

the institutes.

67. Institution building raises many problems relating to co-ordination
and monitoring of activities. Tt isg a difficult process that needs a
good deal of time, effort and money before an institution can be expected
to fulfil the functions for which it has been envisaged. It either takes
over gome of the functions of older institutions or assume. new functionms.
In either case, it could face a lukewarm reception or even hostility and
lack of recognition. In the early years the success of a new imstitution
iargely depends on the tenure, personal qualities and standing of the
director vis~&-vis government and business. Institutions that fail to
assert themselves, establish their viability and prove their value in
their early years usually exit afterwards in a limbo of marginality and

frustration, as they continue in vain the search for a positive role that




would justify their support. Once an atmosphere of disenchaniment has

set in, internal discipline breaks down and it can become exiremely
difficult to revitalize a demoralized institution without resort to

measures that may not be always socially acceptable.

68. As mentioned earlier, although a number of countries have science

and technology pelicy bodies,apparently only a few have institutiomns to
regulate the flow of foreign technology in Africa, for example, Algeria,
Egypt, Bthiopia and Nigeria etc. These are still in thei - infancy and not

much can be said zbout their effectiveness.

69. The reguit is that in a pumber of cases, inappropriate technology has
been imported on terms and conditiors that not only adversely affect the
foreign exchange rescurces of the African countries, but inhidit local
technological innovation. Furthermore, <ven where contracts with foreign
firmas and enterprises include clanses for the ‘'Africanization” of the top
technical and management cadres, there is no sysiematic government machinery

to ensure that these obligations are fulfilled.

70. Further, for historical reasons, arising from not distinguishing

between science and technology, emphasis in most African countries has

been placed on the establishment of industrial R and D institutionms,
presumably to promote technological self-reliance and develop indigenous
technologies. However, in order to create the required naticnal technological
capability, there is a need fcr an effective technological infrastructure
which includes not only the research institutions, but also the other
elements of the development proc2ss such as government entities, development

banks, universities and polytechnic institutes etc.

71. A joinmt UNIDO/UNDP atudy shows, however, that once established, these
ingtitutions are usually left cut of the mainstream of the industrial
development process. Ll In most cases the government is not fully aware of
what the contribution of the inmstitution should be. There is little
monitoring of the effectiveness and evaluation of research results and then
utilization. The staff of industrial research institutions do serve on
various government committees from time to time; but there is no consistent

attempt on the part of most governments tc use their expertise regularly

ll/ Joint UNDP/UNIIO Evaluation of Industrial Research and Service Institutes,
UNIDO/EX.T9.




in plannirs simiar functions. Technology acquisition, adaptation,
absorption and improvement on imported technologies . The institutions
need more goals, well defined technology tasks and greater active
participaticon in formulation and implementation cof technology policies,

plans and programmes.

72. Several African goverremerts are attempting to conirol or reduce
importation of foreign technclogy in an attempt to reduce trade deficits

ard strengthen indigenous capacities. But the many hurdreds of industrial
research institutions in Africa still do not participate actively in
tachnology transfer and adaptation which is the golden rszd io innovation.

A systematic study of locally available technologies anc. the upgrading of
these technologies through the application of modern science and technological
know-how is an important activity of these institutions.

73. The survey by an UNCTAD teanm lg/ of a few African Technology Institutes
shcws lack of indigenous capabilities and adequate mechanisme for (a)
identifying . technology needs; (b) searching for alternative technologies;
(¢) evaluating and choosing relevant .echnolcgies from indigenocus or imported

sources; (d) adoptation, diffusion, generation and utilization of technologies.

74. The structure, size, organization and management of -1 institution

is critical to its smooth operation., Its governing council comprising of
enlightened leaders representing different interests like industry,
governrent, academic bodies plays an important role in posing challenges,
giving direction, support and guidance and providing active linkages.

But unfortunately such councils tend to be more honorary than operationally
orientéa. In the absence of the govermment or industry making specific
demands on the institution, the directcr and staff formulate programmes

which they consider relevant or which are intermationally oriented.

75. A venture-oriented, flexible, decentralized participative management

and creative leadership are needed to maintain research institutes and

provide an environment conducive to creative activity. Mobility of scientists
and a fresh flow of talents are needed to make institutes effective, The
present administrative set-up is rule and procedure oriented and not result

and achievement oriented.

ig/ Technical Report of Exploratory Mission 1976.




76. Not only in Africa, but in all developing countries, there are
several internal and external constraints for technology imstitutes.
These are the lack of:

- clear goals

- proper plamning and co-ordination

~ leadership

- finance and foreign exchange

- trained manpower

- incentives and prestige for technologists _

- 1links with industry, govermment and other academic bodies;

consultancy and engineering firms and extension services

- s8pare parts

- majntenance and repair services

- communication and intellectual interaction and an environment conducive

to creative research and a critical mass in each discipline

- comon research in jndustry-culture
Such constraints contribute to the ineffectiveness of any technolegical
institution, Failure to define goals, objectives and technology tasks
and provide links are the major causes for ineffectiveness. Despite such
severe constraints some African technolngy institutions have a number of

~achievements to their credit,




IV. A FRAMEWORK FOR ACTICN

77. A critical examination of the general patteras of iastitutionms,

the existing institutional arrangements in Africa and a preliminary
assessment of their performance should help identify priority areas

for new institution building and activate and strengithen the existing
institutions. Short and long term plans may also be drawn up for action

at national, regional and international levels. These are discussed below.

National Level

78. The priorities for strengthening existing institutions or building
new ones can be seen in the light of action programme in the different
areas discussed in the symposium, as well as in regard to the different
industrial sectors. The Plan of Acticn for the Implementigion of the

1

Monrovia Strategy for the Economic Development of Africa have

specified seven priority indusirial sectors, as follows:

Food and agricultural industries

Building materials and construction irdustries
Engineering industries

Metal industry

Chemical industiry

Forest-based industiries

Energy industries

79. Taking each of these industries as a separate production system
and knowing technology contributes to it in several ways, the specific
tasks have to be delineated. Only then would the type of institutions,

new or old, that would undertake these tasks become clear.

80. The earlier discussion also brings out clearly that the technology
spectrum itself has many sub-systems. The ingtitutional gaps, deficiencies
and redundanciesg could be identified more clearly by using a check-list

or a diagnostic matrix as given in table 2 below.

l;/ Plan of Action for the Implementation of the Monrovia Strategy
for the Economic Development of Africa (EC¥/ECO/9(XIV) Rev. 1).
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8l. OCnce the national ceeds, technology tasks and priorities are
determined, a systematic search may be made among the existing
institutions capable of maiching and serving these needs. For this
purpose, as a first sitep, a Directory of Technological Insiitutions
may be prepared for each country since information about the various

institutions that constitute the technology spectirum is ratkher scanty.

82. A similar study might be made of the exisiing technical manpower,
and the level of technical competerice and als¢o to assess the future

technical manpower needs, based on the demands of indusiry.

83. The next step would be to analyse the strengths, weaknesses

and opportunities of each technology institution and the factors which
might affect them. A study should be made of their present efficiency
and effectiveness against set goals and the gaps should be identified
where new institutions might be created, existing ones stirengthened or

combined and non-productive cmes phased out.

84. As regards the demand and supply side of the technclugy system,
it may be better initially to think in terms ¢f functions or services
rather than institutions per se. A balanced approach would te to see
how these functions or services could be piovided either by the
exigting institutions or by setting up task forces and building new

ingtitutions where it is deemed essential.

85. An integrated and systems approach is called for in developing
indigenous technology competence. Sporadic or disjointed efforts or

establishing a few insgtitutions here and there will only lead to waste.
No matter what the other constraints are, every country should attempt to
be gelf-reiiant in that it should be sufficient.:- competent to make an
autonomous decision. This may or may not require large institutions. A
trans-disciplinary group of economists, scientisis, technologists,

production engineers, systems analysts, social scientists, planners,




financiers, industrialists and administrators may be entrustied wiia
the task of collection, analysis and assessmeat of informatioz and
providing the decision-maker with alternatives and choices relevant to
national needs and priorities. Evern a small couniry wiih lititle or nc
infrastructure for industry and indusirial technology will be greaily

benefitted if such a group is set up and located close to the seatl of

power and decision-making. If it is to be imstitfutionalized, Centres for

Development Alternatives or national technology centres may be established.

86. Such a team or centre may also help in identifying the real needs
of the country, translaling .these needs into technological tasks and
assigning them to competent institutions. Goal seiting and posirg
challenging problems are very important, particularly to science and
technology institutions.

87. The main focus must be on setting clear gcals, functions and
services and getting the job done by trans-disciplinary and trans-
organizational task forces matching the tasks with talenis and
facilities wherever they may be found. The emphasis is not on building

institutions but on getting the job dome by a iteamwork approach.

Strengthening the Exigting Ingtitutions

88. Having recommended focusing on functions and services, rather

than institutions. alternative mechanisms for performing functions or
providing services should be carefully considered. If a country is
willing to forego the prestige of having an insiitution, even one

of doubtful value, it should consider the pragmatic approach of
using existing institutions to do the new job. This could be

achieved in a short period of time and without too much expense by
restructuring the institution, providing fIr- linkages with other
ingtitutions and by allocating additioral tasks and respomsibilities
together with supplemental inputs. This may be an interim measure

that might well fail to meet fully the long-term national development
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goals; Dbut it safeguards againsti the estaviishmeni of insiitutioms
that are underutilized. Such an approach calls for considerable
governmental guidance, maragemeni and supervision whicl, as has been
noted earlier, are not often provided by governmernts tc existizng
institutions. ZExamples of altermatives for a variety of functions

are given below:

Functional Activities Zxisting Institutions

{Capable of undertaking the activities)

Support Services

standard specificationm, government or independent
analysis, testing, qualitiy testing laboratories

control, certification etc.
technical information national libraries,
university libraries and

departments

Technical Extension Services

problem—solving, trouble- productivity centres,
shooting, industrial consulting engineering firms,
engineering small industries service
centres
Training
graduate level universities
vocational level productivity centres
factories

Regearch and Develooment

product and process R and D institutions

development, materials universities




Policy and Plorning

Y
1

Y

[}

Technolo information Naticnal Councils for
L

assessment, acguisition Science and Technology

89.

Plannizng Jommission

It has often happened 1in the past that more than cne imstitution,

even in the same country, works on the same problem. Such duplication

should be avoided unless the approaches to tackle the preblem are

different. Zven then, the lines of responsibilily shculd be clarified

and resources concentrated for achieving maximum benefit.

New Institutions

30.

Where it is considered necessary to establish a new institution,

the process may involve the following practical steps.

(e)

(d)

Examine whether the new functions could not Te entrusted to

an existing institution;

Examine <the time horizon of the activity and check wheither 1t
is needed on a relatively short-ter— basis or whether it will be
a permanent new function and investigate its long-term prospects
of quantitative and qualitative development. It may well be

that an ad hoc arrangement is more suitable to actual needs;

Check whether the inatitution will be in a positior to play
the role envisaged for it in good time or whether iliere is need
for interim measures that should be closely co-ordinated with

the process of imnstitution building;

Elaborate a complete feasibility study detailing resources
needed, time schedule and implementation phases. Wise planning
would see to it that each phase could stand on its own and
prove of value, even if conseguent phases are delayed a very

common occurence in developing countries.
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91. Though many countries have national science and technology

councils, the majority of them have not clearly esitablished the

competence for technology assessment, technology choice and technology
acquisition. As stated earlier, a trans-disciplinary team or CDA

may well tackle this task. 3ut trained people are needed for this purpose.
The task of training such a trans-disciplirary team of people in this

very critical area may be taken up urgently.

Shared Programmes

92. Once a portfolio of projects of national priority is available

for each country, they may be assigned to a competent institute, or
institutiors or task forces drawn from different organizations within

the country and across the countiries that have a mutual interest in

these programmes. In the case of services and R and D institutions,
effective linkage has a "Gestalt" effect, since the exchange of information
on what other institutions can do, are doirng, or have done is in essence
the building—up of collective experience and wisdom. Linking up
institutions is not without its problems, particularly if it infringes

on the autonomy of the institutions or tends io establish a hierarchical
gtructure of institutions. Setiing gcals,defining the tasks and subtasks
clearly, who is to do what, authority and responsibility, distribution of
benefits accrued thereby etc. have to be clearly spelt cut at the very
beginning of the project. How to give the individual researcher the
desired degree of freedom and flexibility and yet make him or her a part
of the team requires good management. Yet, an institution that is
obviously better endowed and that has wider experience and contacts and
which enjcys the respect of others could, and should, play the leading
role in the network, national or regional, of similar institutions.

By acting as a focal point for the exchange of information and experience,
asgsignments beyond the capabilities of a single institution could be tackled
with success. Furthermore, in the past, it has often been the case for

external assistance from the same source to be fragmented, in a repetitive




manner, over similar institutions in the same country or in different
countries, to the dissatisfaction of both the donor arnd the recipient.
If +this be rechannelled on a bi-multilateral basis from a single
donor to an efficient network of institutions, the role of the leading
institution in the recipient neiwork becomes decisive in ensuring \

maximum benefit to all participants. There are indications that the scurces

of external assistance might also favour such an arrangement.

Twinning of Industrial Technology Institutes

93. Yet another way of supplementing and complementing an irdividual
country's competence is to have a sister relationship between an
institution in a country with a similar institution in another country
in Africa or in any other developing or industirialized country.

Exchange of personnel both at senior and junior level, exchange of
information, manuals, books etc., joint research projects, sharing

of equipment and facilities etc. over an agreed period of time would
prove very helpful. UNIDO might assist in bringing about such a twinning

programme.

Lead Centre or Centre of Excellence

94. Another variant of the same approach 1o effectively using leading
institutions, is designating them as regional centres and entrusting
them with regional responsibilities, in addition to their national ones

and strengthening them as appropriate.

Networking of Institutions

95. Institutions set up for specialization of specific disciplines may
be brought together as a network to cover the total spectrum. A network
for bio-sciences, chemisiry or design consultancy and engineering
enterprises are examples. Each may specialize in a given area but

put together the network provides total competence. Such networks could

be national, regional and intermational.




(9Y]
—

96. In all such cases, clarity of objectives and tasks, each unit or
centre's sense of involvemert, pride of achievement and each
supplementing and complementing others' competence is important.

Co-operation is best among equals.

External Technical Assistance

97. This is discussed in detail in a separate paper. lé/ Foreign
assistance plays a critical role in institution building and care

should be exercized to recongize its relevance to local needs. Attention
should also be paid to make good use of the African scientists and
technologists that are presently abroad. Bilateral scientific and
technclogy collaboration agreements could also be properly utilized

for technical aid, assistance and co-operation.

Regional Level

98. The importance of regional and international co-operation zmong
developing countries is well recognized as an instrument for promoting
collective self-reliance. Some of the institutional arrangements in
this regard are indicated below.

(1) Joint programmes for research and training in skills;
(a) research management;

(b) methodologies of evaluation of technology

assessment and technology and future etc.

(2) Setting up of, or using the existing centres of excellence for

serving the needs of a region.

(3) Regional activities could include such as:
(a) studying development alternatives;
(b) joint access to technology and patent information;
(¢) technology assessment, technology and future, joint

acquisition of technology;

14/ See the document External Technical Assistance prepared for this Symposium.
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acquisition of technolegy;

industirial teckrology generation, iransfer and
utilization;

development of appropriate or alternative technologies
and improvements cn traditioral tcols, technologies and
skills;

setting standards;

developing capacities for the production of instruments,

equipment and process controls.

(4) Increased utilization of technological services of other

developing countries;

(5) Greater inflow of techniques and processes between enterprises in

developing countries;

(6) Networking similar or related institutions.

99. Such regional activiiies will be governed basically by the

ground rules as applied to the joint endeavours within the country.

Such co—-operative ventures could be between the African countries and

between them and other developing countries and developed countries.

International Level

100. International agencies that offer assistance in technology

areas would include:

United Nations Agencies, International financial

institutions, non-governmental and inter-governmental

organizations, bilateral and multi-lateral aid agencies.

Some of the patterns of international institutions have been

mentioned at the beginning.
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101. By way of immediate action, UNIDO in co-operation with other

organizations could help internationally in:

(a) Organizing a well designed training programme
for a trans-disciplinacy team from each country
in the areas of technology assessment, technology
choice, development alternatives etc. This may
be done by keeping a core group at UNIDO and
bringing the teams for each country to UNIDO
or the core group or groups going to each couniry
or by blending both mechanisms. The World Bank and
others who may have a complementary role in this area

may be utilized;

(b) preparing inventories of African technological
ingtitutions, their capabilities and identifying

their needs for assistance;

(¢) identifying common R and D and other problems that
may be of mutual interest {o a grop or groups of
countries promoting the impiementation of action

programmes in the relevant fields;

(d) helping to set up national centres, centres of
excellence, regional centres, networks of

institutions etc.;

(e) organizing joint training programmes in the area of

research management and other special skills needed;

(f) helping to set up CDA type of networks and helping to
build collective gelf-reliance in several sub-systems of

the technology spectrum;

(g) promoting regional, international co-operation between
the African countries themselves and between them and

other developing and develcped countries.




" AWNEX I

POSSIBLE CONTRIBUTIONS OF TECHNOLCGICAL INSTITUTIONS TO .NDUSTRIALIZATICN =

A. Nationel industrial olanning, orogramming

and evaluation

1. Macro-planning stage

Technological forecasting
Techno-economic analysis

Provision of technical information and data required for:

The preparation of national development strategy and plan
The establishment of the required institutional framework
Decisions on decentralization (industrial parks and estates)
Development of small-scale industry

Exports and import-substitution considerations

The establishment of infrastructure and pover requirements
Manpower development

Other technizal inputs to the development plan

2. Sectoral planning stage

Identification of technical possibilities
Technology plan
Translation of macro-stage targets into sectoral targets

Provision of techrical information and data required for:

Establishment of sectoral priorities

Development of a strategy for sectoral development .
Anelysis of intersectoral relationships

Development of scurces of information and data

Proposals of goals and oprogrammes

Manp~wer req .rements

1/ UNIDO ID/WG.2k6/6 9 March 1977 Utilization of National Technical
Institutes in the Developing Countries for Industrialization. Report
of an Expert Group Meeting, Trinidad, February 1977.
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Project planning stage

Provision of technical information and data required for:

Identification of project options
Selection of appropriate technology

Lecisions on new projects or expansion of existing productive
capability

Selecticn of indigenous or foreign technology
Development of industrial priorities

Manpover development

Specific considerations for planning

Assessment of availability and adequacy of project site

Assessment of inputs, such as raw materials, fuel and power, trained
labour, managerial talent

Azalysis of the social and economic appropriateness of technologies

Analysis of employment opportunities, marketing, industrial production
and financial implications

Assessing a number of auxiliary factors such as housing and health
services

Project evaluation

Development of evaluation criteria

Assessment of the relationship of the project plan to the sectoral
and national development plans

B. The initiation of industrial projects

Tdentification of project concept (preliminary analysis) stage, project

profile

Formation and technical analysis of project concepts (project profile)

Identification of:

[
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Processes and products suitable for commercialization (indigenous
and Zoreign sources)

Technical requirements

Functional and operational performance requirements
Teckrical approaches

Techno-economic enalysis

Operational concepts

Market analysis

Manpower and materials requirements

Possible subcontracting arrangements

Financial requirements

2. Preliminary selection stage

Provision of techricel information and data required for:

Deciding on alterrnative approaches

Developing a systematic basis for identifying benefits and penalties
of alternative approaches

Minimizing disadvantages of alternmative approaches

3, Feasibility (formulation) stage

Establishing evaluation and effectiveness criteria and weighing factors
(for example, environmental, technical, economic and social)

Performing cost-benefit analysis
Conducting siting studies
Assessing alternative technologies

Developing or adapting network planning techniques and, vhere necessary
providing computer support

Performing operations research studies, where necessary
Verifying the suitability of alternative technical approaches
Developing practicel schedules

Developing preliminary cost plans




Evaluating and assessing the alternative approaches based on established
criteria

Assessing manpower and training requirements

Studying backward integration

Identifying potential problems

Determining the need for standardization and gquality control
Defining future R and D needs

L. Evaluation (post-feasibility evaluation) and decision to invest

Acting as consultant to decision msker and assisting him in the
technical analysis and evaluation of the findings of feasibility
studies

5. Acquisition of technology

Provisions of technical information and data required for:

Negotiating joint ventures

Negotiating technology transfer

Preparing tenders and bids for joint ventures
Evaluating the tenders for joint ventures

Negotiating licence agreements

C. Project implementation

Defiring performance of systems engineering on industrial projects
Defining detailed project structure and scecpe

Providing technical inputs from indigenous and foreign sources
Planning in detail and controlling project implementation
Selecting raw materials and parts (indigenous or foreign sources)
Determining level of subcontracting

Factory siting

Carrying out geologic surveys
Acquiring land
Making detailed utility plan




-8 -

Preparing a detailed manufacturing plan

Finalizing process and product

Selecting factory equipment

Establishing procurement specifications and data

Constructing factory building(s)

Production and plant layout

Installing and checking-out equipment

Preparing detailed process and product specifications
Commissioning plant

Recruiting and training personnel

Developing factory management skills, organization and procedures
Providing testing and analytical services

Trouble shooting and solving problems during the life of the project

Watching over the implementation of licensing or Joint-venture agreements

D. To the evaluation and monitoring of projects and programmes

Technical evaluation and monitoring

Technical evaluation of on-going production
A continuing analysis of market aad technological trends

Identification of new opportunities arising from market changes and
new technology

Identification of changes arising from revised national and sectoral
plans

Providing technical information and data required for assessing the
short and long-range industrial and economic trends of the country
and the changing needs of industry

Technical services to industrial plants

Testing, analysing and evaluating raw materials and intermediate
products

Testing and analysing finished products for standardization, quality
control and certification




Providing specific informaticn on the current state of world knowledge
on industrial, technological and techno-commercial fields

Carrying out instrument repair, maintenance and calibration
Designing speciulized equipment, where possible
Trouble shooting in industrial plants

Carrying out technical and management consultancy in such areas as
market studies, cost accounting, efficiency and productivity studies,
industrial engineering, plan layout and management

Carrying out technical investigations designed to improve the quality
of finished products and increase process efficiency

Developing nev processes for current or new products, at both the
laboratory and pilot plant levels

Carrying the results of technical investigations on products and
processes into the comsercialization stage

Carrying out techno-economic studies and market analysis
Undertaking engineering design and service work
Training techrnical staff
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