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I. TECZNCLOGY POLICT AND PLANYING TCDav &

1. Technology policy is an iniegral part of the overail development
policy of a country and is conditicrned by it. Development policies
reflect tke choice of life-stiyle and consumption pattern, which

d*ctate the demand for products and services, and hence ‘echnologies.
This choice in its turn, is the outcome of a prevailing set or social
values, intermal social relations, curreat legislation, economic,
industrial, trade arni foreign policy and international relatioms of the

country.

2. Technology policy is a basic runction of governmment aimed at
creating a framework in which decisions concerning the exercise of
technological choice can be mad: and implemen*ed. Technology planning
is more. It implies the existence of a formally comstituted and
internally consistent set of goals, objectives and ins‘ruments. A
technology plan comsists of a set of programmes, sub-programmes, projects
and activities. Each of these elements sets out to descrite the problem
in hand, the scope of work planned, the deliverables (expected outcome),
the time horizon of completion as well as the fumds allocated (local

and foreign). It may also specify which individuals or imstitutionms

are to carry out the work. A plan thus seceks the optimum utilization

of human and material resources to achieve the main directives and
objectives of the techmology policy. The plan should also specify the
mechanisms for performamce assessment and for <he accountability of the
planning authority to the Government, as well as of those respomnsible

for carrying out the slements of the plan to the planmning authority.

3. Whereas all countries should seek to formulate at least a framework
for technology policy within which basic choices can be made, tke
preparation of comprehensive technology plans may not be at preaent
feasible for countries with limited regulatory and supsrvisory

1/ Te Techmological Self-reliance of Developing Countries: Towards
Operational Strategies (UNIDO/ICIS.133).
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cavatiliiies and wnere instiiuzicnal continuily has teen and remaiis
a problem, Furthermore, wha: is particularly important is ikat
drafiing and ratifying a technology plan does not necessarily mear tha®

-

the plan can be carried out siuccessfully.—

4. For the majority of develoring countries, the need %o develop a
technology planning capabiliiy will no doudbt become increasingly aprarent
anc urgent. The developmen: of a real capability iz this directicn,
however, will not be achieved overnight. All tyces of planniaxg are, of
course, usually easier to descrive than they are to practise and
experience with technology rlanning is no exception. Ia the case of the
developing countries this experience barely stretches over a decade. It
was only im the early 197Cs that such countries as Ar-gentina, 3Brazil,
India, Mexico, Philippines, the Republic of Korea and those of the Andean
Pack set out to control technology imports. In ‘he mid-197Cs, the first
technology plans - prepared by Brazil, Mexico, Pakistar and Venezuela -
appeared. The importance afforded technology by the developing countries
is evidenced by the fact that by 1977 the number of countries exercising
government control of technolegy imports had, according to UNIIO estimates,
increased to about 30. In some countries (e.g. the Republic of Korea)
this was motivated by the desire to accelarate growth and development
along the lines prevailing in the industrialized couniries. In recent
years, the way in which technology has been used ancd abused has emphasized
the need for other dewelopment alternatives, and hezce for alternative
products and technologies. Thus, the crucial role of technology in
bringing about - or militating against - altermative development patter.s
and life-styles has received increasing attention. S The developmeat

of indigenous technological capabilities has been identified as a basic
requirement in any developing country regardless of its development

strategy or political orientation.4

2/ B.¥. Udgaonkar, in "Scientific Temper and Public Policy", in Science
Today, May, 1980, p. 11, says of India - a country that is well advanced
in industrialization: ",,the Planning Commission itself continues to
be poorly equipped for S and T planning. It has not had the persuasive
power with the povernment to be able to implement what it itself has
prescribed.”

_3/ Conceptual and Policy Framework for Appropriate Industrial Technolosgy,
(1p/232/1).

5/ d2ximo Halty-Carrere, Technological Development Strategies for Developing
Countries: Review for Policy Mekers ~ Instltute for Research on Public
Policy, Montreal, Canada, 1979.
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S. While regulations and programmes have zelped to dbuild up technulegy
institutions apd o strengtben the bargairing position of the develcpinz
couniries as technology importers, they have gone little further than the
review and approval of tecanology supply arrcngements at the erterprise
level, Problems associated with teclnology absorption and adartation have
so far generally received lititle atiention ¢T have not teen dealt witihk

in arn integrated framework of analysis and action. Bwen where tecanclogy
plans have teen prepared, the relationship between these plans and

[
national developmeni strategiss has been fourd %o be weak,

6. In discussing technology planning, it is gnod to realize that few
people teday have the same sort of blind faith in planning that was
prevalent at the end of the fifties and the beginning of the sixties.
Even in centrally planned economies, attempts are being made to correct
apparent rigidities in planning and to increasirgly liberalize the
operation of the ecoromy. In non-centrally planned economies there are
only a handful of countries that have medium—term plans which play a
role in allocating resources., The trend of playing down the importarce
of comprehensive plans has continued because of the many difficulties
encountered, not so much in the formulation phase of such plans, but
rather in their implementation. Planning is made difficult because,

in spite of the calls for increased self-reliance, it is a fact that
the economies of most developing countries have become more instead

of less open to the world economy. Thus, comprehensive planning is
particularly difficult in the technology field. It is even doubtful

if in the majority of African situations today, a comprehensive plan

is feasible. It is the principles behind technology plamning that are
relevant. It would be more practical to thimnk first in terms of partial
plans and sets of programmes relating to specific actions in particular
sectors, or even broad gﬁidelines, in priority areas, but always within
the framework of a national policy in technology matters that would
ensure that care is always exercised to zveid imhalances. This would
permit the flexibility that is neceszsary if the guidelines or :artial
plans are to bear any significant relaiiom to reality. After all, no
plan is a useful plan if it cannot be implemented.

5/ See, for example, UNCTAD, Technology Planning iu Developing Countries,
(™/2:8/Supp.1), ¥ay 1979.




t should also be notea thast in SetIing out o plan iis technological
Tuture, a naéion is seeking to con=rol and manage scmething whick is
pervasive and whick refuses to recogrize sectoral distinctions and
ministerial responsidilities. Cf all the things whick human beings
night set out to plan, the planring of technology is undoubtedly cne
of the most elusive and difficult tasks and can only be atiempted

effectively as a series of integrated actions on se.aral fronts.

7. Yet without technology planning, a aountry will find it difficult
to decide whether the technological inputs into national development
efforts ought to be imported or be met from domestic sources. Nor will
it be possible to ensure that the technological inputs are appropriate
from the viewpoints of resources use, employment creation, income
redistribution, basic needs satisfaction and enviromential suitability.
In general, systematic progress towards the strengthening of endogercus
capabilities and the substitution of appropriate domestic technologies
for imported ones will be impossible without the existeuce of a broaily

planned framework coverirx a relatively long time-frame withinh which

individual development projects can be fitted.

8. 1In their efforts towards formulating technology plaaxs, African
countries should seek to create a framework for effective interaction
betwsen govermment, private enterprises and institutions for science
and technology. They will need to give careful consideration to such
matters as the needs, resources and socio-economic objectives of the
country; the promotion of a social climate which encourages the
application of technology in different sectors and at different levels;
the formulation of measures designed to stimulate local techmclogical
capabilities; the improvement of traditional technologies; the setting
up of machinery for the selection and assesamnent of technologies and
techniques; the selective import of know-how and its adaptation to
local requirements; +the development of technology packages based on
new technological advances and the development of manpower for the

-

managemert of technology. This, the preparation of a “¢chnologzy plan




is a tmily mitidiscipiinary naticral effort irvolving all the zrours

that will implement the dlar, in a sound, interactive manner. Izdiwiduals
ard organizations from various goverzment depariments, the public and
private sectors, labour orzanizations, develotment finarce orgzarizatioms,
and R and D institutions should de actively involved in dralting the plan.
This would guarartee their com~iiment to its successful implementation.

In short, the environment so created should. at one level, inspire the
confidence of industry and research, engineers, technologists and
scientists and, at the other, seek to mobiliz. the creative problem-

solving capacities of ordinary people at the local level.

9. Te effective exercise of a technology function and of a technclogy
planning capability would seem to imply the existence of scientific and
tecanological intelligence, or the capacity not simply to appropriate
information; but also to utilize it, that is, turn it into knowledge.
Tecrnological intelligence can be seen as an essential component of a
capacity of a nation to identify its relevant strengths and weaknesses,

to understand and anzlyse threats and opportunities of different kinds

and to translate the resulting knowledge into policy and action. d

It is doubtful whether any of tke world's nations, devcloped or developing,
has yet developed a real social intelligence, although several countries,

notably Japan, have demonstrated a technology intelligence capability.

II. THE OBJECTIVES OF TEZCHNOLOGY POLICY

10. In formulating technology policy, the first question is not 'what
technology' but rather 'technology for what'. The ansver to this
question will depend upon the answers to the broader questions of
‘development for whom' and 'by whom'. Techmnology policy can thus only

be formulated on the basis of clearly defined development goals and

objectives and in terms of decisions concerning the type and volume of

Stevan Dedijer: 'The IQ of the Undeveloped Countries and the Jones
Intelligence Doctrines', in Technology in Society, Vol. 1 (1979).

l/ Conceptual and Policy Framework for Appropriate Industrial Technology
(Ip/232/1).




goods and services wnich need %o be pruduced ard the resources io de
mooilized and deployed. 1In ikis context, ithe production of the ‘right’
goods with the 'wrong' technology cruid in scme respects te ccrsidered
preferable to the production of the 'wrcng' goods with the 'right'
technology. It is worthwhile emphasizing here *he decisive role that current
thinking on aevelopmeni strategies plays in shaping a couniry's

technology policy. Social values and life-styles dictate the demanc

for goods and services waich, in turn, determine the technology choices.
Appropriate choices could lead to better utilization of indigenous
resources. For example, a strategy of import substituticn for products
demanded by the urban and more affluent sectors of the population decides,

a priori, that greater reliance will have to be p:aced on foreign

products and technologies, while emphasis on satisfying the basic needs

for the majority of the rural or less affluent sectors, might revive and
upgrade 3ome indigenous technologies. The "GCuiding Principles" of the
African Strategy for the Third Development Decade approved in Marrovia

in 1979 state that "The [development] strategies [in Africa] are characterized
by a persistert confusion between growth and development and fail to

measure advance by appruvpriate socio-economic indicators or indices of

general well-being”.

11. The technology policies of the developing countries are likely to

be guided by a common goal, namely the desire to ezercise greater control
over their social, economic and industrial development by promoting
technological 3elf-reliance; a pre-condition for meeting the basic

material needs for their poor and underprivileged masses. ?Policies will
need to address the problem of controlling and managing foreign technology
inputs on the one hand and of stimulating the de-elopment of indigenous
supplies of technology on the other. This implies the effective integration

of two main streszms: the 'flow stream', with its emphasis on the selection

and acquisition of foreign technology and its subsequent adaptation,

absorption and diffusion; and the 'stock stream', with its emphasis on the

development of encogenous technological strengths anl the promotion of the

capacity to innova-e.
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12. As ncted eariier, the emphasis in the past nas teern lirmly on
cuestions relating to the itramsfer or flow of ‘ecinology; the questicn
of the dewvilopment of stocks has received only sc:znt attention. It
will be the task of technology dolicy to aarmonize fiows and stocks.
Attempts at harmcnizaticn will need to recognize, however, that the
twe streams are not independent or mutually exclusive, but rather
interactive at different levels. It may also be necessary to tackle
the problems associated with each stream within different time-frames.
The development of the capacity to conirol foreism technology inflow
might be afforded short-term importance. Without such a capacity,
policies aimed at fostering endogenous technology development and

the capacitv to innovate are likely to be continuously underminec.

13. The exercisge of 3 natijo:al technology function obviously requires
that the national science and technology system be made to work. We krow,
however, that these systems are, for a variety of reasons, fiequently
raderdeveloped in developing countries. Typically,technolog:cal
capacities are not strongly linked to industrial production, and the
modern sector frequently operates independently of the traditional

gsector. It will be one of the key tasks of policy to address the following
problems: to link the conduct of technological activities and the
development of technologies organically with the growth of production;

and to recover systematically and selectively the traditional
technological base by weaving modern methods into the traditional
tapestry of a developing society. If this is achieved, the technology
system will be able to react better to stimulation and a revision of

inputs within realistic time periods.

14. ZExperience gained in aeveloping countries suggests that these and
similar problems can best be tackled when science and technologyr policy
are formulated and implemented separately. Certainly, science and
technology policy cannot be categoricai}y differentiated with any clarity

since .they overlap to a great extent.s Yet there is a difference in

§/ See Junta de Acuerdo de Cartagena: Technology Policy and Zconomic
Development, International Development Research Centre (ILRC!,
Ottawa, 1975, pp. 7-8.




ermphasis which is of great importance to develoring sccieties. Scierce
is essenzialily attitudinal and science tolicy nas the otjective of
encouraging the acquisition of scieniific and technological understarding
wnich may - Oor may not - be of use in the develormeni of xzowizdze
directly applicable to the pursuii of ecorcmic and social goals. The
cojective of tlechnology policy, on the other harnd, is to stimulate <he
generation of the scientific and technological wiowledge to te applied
in the solution of well-defined problems in certain areas of precducticn
and 1n rfscial welfare. Although science and technology rolicy are

both concerned with the generation of scientific and technological
knowledge, a basic difference lies in the fact that in the case of
technology policy the knowledge concerned is organized, promoted,
financed etc. by policy-making institutions with the explicit purtose

of using it to serve specific social and ecoromic needs. In other words,

technology policy is defined by obiectives exiernal to the scientific

world as such. Technology policy is oriented towards the finding of

acceptable solutions within a given social context and time-frame.
Since its objectives are essentially production and social welfare, and
it is not developed in the abstiract, it is subject %o decisions of a
scope much wider than merely solving technical problems. This does not,
in any way, belittle the role of scientific endeavour in A7 ican
technological developmeunt, particularly in developing the stock s.ream
and upgrading traditional technologies of a country as a w'.ole in the

long run.

15. Moreover, as is well known, scientific knowledge usually flows
freely without significant constraints whereas technological know-how
is a commodity which is traded on the world market and is vigorously

protected.

16. Separate, but interlinked, policies for science and for technology
should make it possible to grapple more effectively with technology
problems and to articulate a more satisfactory response to questions

concerning the development of indigenous technological capabilities.
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17. In thissectiocn, a framework for naticmnal action in the field
. 3/ . : .
of technology will te outlinei. ~ It consisis of four interrelated

steps which will be discussed in some detail. The steps are:

(a) A broad consensus on the desired mix of appropriate technology

and the pattern of national technological capabilitiies;

(b) An assessment of the present status of technological capabilities

and identification of gaps and shortcomings;

(¢) The formulation of strategy in terms of policies, programmes and
institutions, together with the financial and manpower resources

needed for its implementation;

(d) A reassessment of the coheren:e ot ends and means as well zs

arrangements for ¢» ordination and monitoring.

18. Given the complexity of the third world universe, methodvlogies

and blueprints for the formulation of a technology »lan would aprear

to be of doubtful relevance. The purpnse of the framework outlined
below .3 not to present a step-by-step approach to the formulation of
policy but rather to list and discuss what might be termed indicative
issues. Its purpose is to foster the awareness that technology is a
resource and that there is a ~ontinuous need for clarity in the relation-

ship between ends and means in technology policy.

19. The framework is based upon the three essential pillars of policies,
programmes aad institutions. Policies by themselves can only act like
levers or valves which can be used tc channcl or to cut off the flow of

national resources or energies. The specific crientation of resources and

jy See in this connexion, Strengthening the Technological Capabiiities
of Developing Countrieg: A Framework for National Action
(A/CONF.81/BP/UNIDO).
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erergies 1s ccnditioned Tty prograrmes cf action., Insiitutions are the
b instruments wnich Jcrmulate and imrlemeni policies and trogrammes. The
framework suggestis that oxcessive reliance on any cre ¢f these ikree
cillars at the expense of the other two aas o ze avoided.

.
i

“ay National ccnseusus on iechnology mix

2C. The first siep towards an effective technolozy policy is reaching
a broad consensus on the desired mix of apporopriate %echnology azd
subsequently on the patternm of national technological capabilities.
Though technological capabilities in a general sense will be required
whatever the technology mix, clarity is essential for the gemeration

of particular types of capabilities. These in turn will be derived
from national development objectives. As mentioned earlier, a prcduc?t
mix reflects the sccial demand of the more pcwerful elements in socciety,
the current value system and the life-styles thought o be desirable.
The Muiding Principleswnote that "it [is] no longer desirsble and
feasible to replicate alien life-styles, production patterns and
consumption patierns. Efforts to do so in the past hzve ofiten ied to a
continuirg staie of unhealihy dependency, persisteunce of mass un-
employment, poverty, wide and increasing disparities in the distribution
of income and wealth and gradual loss of cultural identity."™ If the
benefits of technology are to be spread througrout tke population, then
its application and the capabilities required should cover a very wide
field of national activity. If people are to benefit from technology,
people should be involved. Their ability to seek, acquire and utilize
technology and their desire for better technol '‘gy should be increased.
Technologies that make people more productive and draw on their 4alents
are to be looked for. Subject to this, the
technology mix, and therefore the desired pattern of technological
capabilities, may vary for each country. In countries with a surplus of
labour, the emphasis may be on labour-intensive industries while in
countries with a shortage of labour, it may be on labour-saving

technologies and skills to operate gophisticated machines. In the case
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of export-led growih, the itecknological capabilities of the expor:
industry sector would receive priority. Wwherever possible, ihe
desired levels of particular technological siills should be guantified.
3road norms should be adopted bearing in mind that techaological

skills should be created as an infrasiructure ahead of demand rather
than as an ad hoc response to demands as they emerge at a particular

point in time.

2l. The selection of the most appropriate technological mix requires

the identification of altermative products and technological needs at
coth the macro level — of sectoral priorities and the technological
inputs for ezch priority and critical manufacturing sector — and at the
micro level of individual industrial enierprises. At the macro level,
sectoral priorities <¢an normally bte identified througn national plans and
growth strategies. At the technoulogical level, such priorities have to
be broken down into the requiiements of process or production know-how,
the supply of technica’ inputis, provision for technologicali services,
specialized manpower itraining for management and plant operations and the
like. These, in turn, are determinants of and closely dependent on the
choice of technology from among various alternztives that may be available.
At the micro level, technological needs principally comprise aspecis such
as improvement of productivity, quality control, institutional technical
support to industiry (including information linkages), which have to be
tackled on a national or even regional basis, but which relate primarily
to the working of individual enterprises.

22. In the care of developing countries, sectoral technological demand
should and needs to be also identified at the region.) level. Several
regions. in parts of Africa.‘énd rerticularly in Latin America, lend
themselves effectively to a regional approach in respect of
geveral priority industrial sectors such as fertilizers, petrochemicals
and capital-goods production. Such identification could constitute a
prerequisite for strengthening the bargaining positior of regional
industrial units in reapect of technology acquisition and the development

of regional techmological capability.




{v) Assessmert of present siituazzion.

23. An assessment of the present ztatus of technological capacilities
a1l of the effectiveness of natiomal technology systems, aimed at
identifying gaps, limitations and deficiencies, has not yet been carried
out by many developing couniries. It is, however, a prerequisive for the

proper formulation of a strategy.

24, 4oviews of existing situations are notoriously static underitakings.
It is :ssential that an assessment of technological capabilities -takes
pPlace in a dynamic and development-oriented framework, being cognizant
of glotal and regional technological trends and developments on the one
hai’ and national development aims ard ambitions on the ¢ther.

25. An assessmcnt of techmological capabilities may include evaluation
of the following:

(1) Technological manpower. The strength of the existing technical and

scientific manpower will need %o be quantitatively and qualitatively
evaluated, as will likely developmenis in patterns of development and
utilization. The extent of brain drain, if any, may need to be assessed.
Tte evaluation of manpower resources should be undertaken, keeping in
mind, reallocation possiblities sirce increase in existing manpower may
require a gestation of three to five years, unless brain drain is reversed
or expatriate manpower brought in. The categories of manpower to be
assessed would include scientists, science graduates, research and
development (R and D) personael, teachers, engineers (civil, mechanical,
electrical, chemical, metallurgical, electronic etc.) engaged in
production, teaching, consultancy, design and other occupations; middle
level technicians of various types; trained artisans; traditional

artisans etc.
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W12, “ndizenous itechnelcgies. Lany develdirlng counvries nave yel ¢

cbiain a clear piciture of the iradizicnal tecanologies available to
tnem. Such technoiogies, developed over ceniuries and representing
accumulated experience, are likely to be appirodria*te io local condiiicns
and particularly relevant to the problems of mural areas and to the

development of activities in such areas as agro-processing and duilding

materials and construction. The inventory and evaluation of indigenous
technologies cbviously should take place wilk a view to identifying ihe
possibilities for their sysiematic upgrading and improvement througz
the appiication of modern science and technology. R and T instiiutes
in developing countries have an important role to play in assessing

indigenous technologies.

(iii) Sectoral develovments. An assessmen:t of the status of technological
advance and of technological manpower in specific sectors will need to be
made. The sectors should include not only individual industrial sectors,
but also technological service capability areas such as consultancy, design
and construction. High priority industrial sectors are likely %o include
food processing and engineering industries, as well as the 'industri:lizing
industries' which allow for the optimal utilisation of local natural
regources and for the longer-term a.cumulaticn of technological capabilities.
The assessment of sectoral developments should cover not oily large-scale
industrial units and technologies, but alsc small-scale and traditiomal
technologies.

(iv) The *impact of poliecy. 2. The effective exercise of a technology

function reqﬁires a careful assessment of tha scope fo - implementing
policy and for government intervention and regulation in the technology
market. In making such an assessment, it must be recognized that there
are a range of contextual considerations involving social, political and
economic structures which constrain policy formulation and implementation
and that policies can have an indirect as well as a direct effect on the

development of technological capabilities. The technology system operates




within an overall constraining frame of an intellectual climate,

a system of values, attitudes and modes of tehnaviour, as well as

of current legislation. The direci impact of this on sirategies,
policies and plans and in the definitiorn of the comrisition of social
demand may bve odbvious, even though such impacis defy easy generalizatiiorn.
iLess obvious is the indirecti impact on the componentis of the science and
technology system ol policies governing such areas as taxation laws,
import controls, custom duties, the influx of foreign capital and labour.
All these will have a profound effect on the oreraticn of the technology
system and together consititute what might be termed as implicit science
and technology policy.lg/ Experience has shown that, in many areas,
implicit technological policies are able to rum directly counter to the
explicit technological policies contained in science and technology plans.
It is the contradiction which frequently lies behind failures in policy

implementation.

b. Another area requiring careful investigction concerans the
identification of relevant instruments for influencing the patterss
of demand for technology. Only the maximum possidble participation of
people from all sectors of society could cause significant changes in
demand patterns for goods and services. In the past, emphasis clearly
has oeen placed on the supply side with an implicit belief in the
exigtence of a pﬁféhésing_ law which governs technology supply/demand
relationships. In reviewing possibilities for influencing technology
demand, attention should be given to such instruments as industrial
programming and priority setting, industrial financing and state purchasing
arrangements.

(v) Internmal diffusion of technology. The state of diffusion of
technology within a country both vertically through different sectors

and groups of society, as well as horizontally amongst members of the
same group or in the same sector and the existence of conditioms to

promote such diffusion should be assessed. Internal mcbility of technical

10/ The IDRC's glu.al project on science and technology policy instruments
provides ample and interesting examples of implicit science and technology
policies from several countries. Cnly one African country was involved
marginally in this project. See Francisco Sagasti: 'Science and
Technology for Development: Main Comparative Report of the Science and
Technology Policy Instruments Projects’, IDRC, Ottawa, 1979. '




sersc.nel promotes iransfer ard diffusion and eravles the trairing

and itransfer of skills to a much larger zumber of persens than would
otherwise be possitle. The economic reiationships veiween ire urban and
rural areas have to be examined to see how the sirengthening of such
relationships could contribute to *he growin of technolcgical skills

in the rural areas. The facilities ard instruments available Zor tke
promotion of inrovation also have to be examined. It easily can be
seen that an assessment of the possibilities for promoiting trarsmission
mechanisms may call for *he identificaticn of 'social carriers' with an
objective and subjective interest i1n the application of a certain type

of technology.

(vi) Technological institutions. &. An assessment of the capacities

of existingz institutional infrastructure will be essential. Such an
assessment should identify the funciion performed by institutions, the

means at their disposal and their potential for change and development.
Technological institutions canncet be construed in the narrow sense of
industrial research organizations and the like. The assessment should

also cover such institutions as information centres, project formulation

and evaluation centres, investment promotion agencies, invesiment boards,
technology resulating agencies, productivity councils, design institutionms,
consultaicy and other technological service agencies, extension centres

for small industries, institutions for technological education, and research
ingtitutes. In sum, the review should ‘include promotional, regulatory and
gservice institutions since their activities will involve implicit policy

and impinge in a variety of ;ays on the process of technological development.
In this senge, it may be more appropriate to think in terms of functions

and services to be performed rather than in terms of institutions per se.
since, ultimately, it is there where major interest lies. This approach
would require the specification of these functions and services and

their correlation with the potential offered by available institutions.

b. In assessing existing inatitutional capabilities, obviously it will
be essential to go beyond mere numbers (of technical personnel, expenditure
incurred and so on) to a qualitative evaluation of .the output of the

inatitutions. The possibilities of strengthening the institutions,




extending the scope oI their activities ito include more finciicns and

services, avoiding duplication in their work and ensuring co-ordiration
skould be idertified. The place of the resveciive instituticmns in the
Zovernment hierarchy, their involvement iz decision-making for irdustri
and technological develorment, and the contacts they have with industry
and the public are critical factors in assessing their effectiveress.
The role of research institutes in essential technological functicns
such as extension, pilot plant and commercialization of technologies

should also be assessed.

(vii)§gi£§5[; The above assessment should provide sufficient information
and insights to identify future possibilities. It will provide an
understanding of the scope for technology policy and the possibilities

for government intervention and regulation in the development ol
technological capabilities. More specifically, it would make it possible
to identify sector and branch prior-ities and important inter-sectoral
relationships with significant linkages and backward and forward multiplier
effects. Furthermore, it will permit an understanding of available and
needed institutional infrastructure and of manpower requirements. It
provides an extensive basis for identifying priorities in a range of
interrelated areas and of evaluating the advantages and disadvantages
associated with technology alternatives at different levels. In short,

it ensures that technology policy will be organically linked with national

economic, social and industrial development objectives.

(¢) Policies and policy instruments

26. A lzrge number of policy in- ¢ruments are available for attaining
technological objectives and achieving the technology mix deemed most
desirable., The effective application of such instruments, however, will
require the identification of the structural forces and deficiencies
which are likely to invalidate their utilization. One of the basic
arguments in this document is that contextual factors may be decisive in

determining the success of technology policy-making.




27. Policy instrumerts can izke various forms and be of the explicit

or implicit +{yre. They include national laws and reguiations for
licensing of producticn capaciiy »f industrial enterprises (2s in Indiz)

or the defining of new and necessary indusiries (as in Mexice), conzrols
over majority foreign equity holdings, employment of expatriaies, conirols
over imports, incentives for exports ard import substi‘ution, regulatory
control over foreign technology, regulation for use of domestic consultzncy
agencies and technical services, various forms of financial assistance

and incentives for small-scale and rural industries and the like. In

most countries, several fiscal amd regnlatory instruments are utilized in

coabination with one another, A number of govermmental and semi-governmental

agencies are consequently involved in dealing with one or other policy
instrument. One of the criticisms often made is the multiplicity of
governmental regulations and 2gencies with which domestic industry aas to
deal. While adequate co-ordimation is undoubtedly necessary and bureaucratic
delays need to be mirimized, :he complex and manifold issues of industrial

and technological growth in most developing countries necessitate that
govermmental agencies play a critical and determinant role in several

policy areas. The nature and extent of such a role obviously depends on the
circumstances and objectives of each country but the nature and magnitude

of the problems are such that the free play of market forces may only

accentuate existing gaps and problem areas.

28. As noted above, policies and instruments relating directly to
technology have to be viewed within the framework of overall economic
and industrial policies., By and large, however, such policies and
mechanisms, as well as the legislation reflecting such policies and

within which such mechanisms function, need to be defined in respect of:
(a) the role of both existing and new private foreign investment;

(b) fields in which foreign technology is considered particularly
necessary, and measures designed to ensure adequate technology flows,
including patent laws and tax benefits;

(¢) production and service sectors in which foreign technology should
not be encouraged, including technical and management services,




merchaniizing and internal sales, and sectors where dcmesiic

capability is either adecua.* or should be develored;

(d) +he establishmen: znd development of a regulato mechanism
o 7
to regulate such inflow in accordance with prescrited and

well-defined guidelines;

(e) incentives and measures to encourage domesiic tecamological
growth, including tax rebates for Rand D expendiiure, limited
duration of foreign technology agreemenis etc.;

(f) 1incentives and measures to promote tec’ slogical servies,
particularly consultancy and engineering services, including
tax relief and regulatory action such as insistence on local
consvltancy agencies being appointed as prime consultants in
selected fields;

(g) financial assistance and support to domestic technology agencies.

Such a list of policy ﬁeasures and instruments relating directly to
technology can only be illustrative and not exhaustive and must be
formulated in the context of each country or region.

IV. GENERAL PQOLICY GUIDELINES

29, In every developing country, technology policy will certainly need

to address the essential question of selective action. As noted above,

the definition of the technology mix which is socially optimize? requires

the systematic identification of sector-~ and product-specvific aiternatives

and the careful analysis of the various constraints associated with each

of the options. Despite the enormous differences among African countries,
five general guidelines could be gleaned from the Monrovia Declaration and

the Programme of Action for the African Industrial Development Decade.ll/
They are of particular relevance in the identification of the most appropriate
technology mix:

xL/Monrovia Declaration of Commitment of the Heads of State ani Govermment
of the Organization of African Unity on Guidelines and Measures for
National and Collective Self-reliance in Social and Sconomic Development
for the Establishment of a New International Economic Order (AHG/ST.3 (zv1),

Rev.1).




(1) Ilaborating sriteria for technorogical criorities and choices.

Starting with the devclopment sirategy of the country and its sccial
eccnomic objectives and policies, the criteria for ordering pricrities
of action in the fechrclogicil field will have to be clearly defined.
Technological choices, based on sound and comprehensive information om
technologies and technological products, will aiso reflect the develop-
ment strategy, life-styie and product mix., Such criteria and comscious
choices would define next the priorities for funding programmes and
projects in technulogical development, whether in dealing with the flow
stream or developing the stock stream. Such criteria should reflect
the maximum of complementarity and cohesion between national development

policies and plans and those in the technological field;

(ii) Trensforming needs into effective demand. The gap between the
needs of Aifrican society, or more specifically, the needs of the
underprivileged majority, and effective demand, that is to say the demand
which can enter monetary exchange relations, is dramatically increasing.
Decreasing fulfilment of basic nceds and overconsumption in some urban
growth areas are familiar symptoms. A conscious policy to reconcile needs
with ef’ective demand thus becomes of utmost importance. This would
imply taree interrelated priorify activities: the identification of social
needs (which raises a fundamental question concerning the degree of
involvement of the majority defining these needs); the definition of
criteria for the adjustment of effective demand to social needs (such as
maximizing the basic needs satisfaction of the poor, the productive
integration of the labour force, the use of local natural resources, the
use of local scientific 2nd technological capabilities and traditional
skills, and so on); and restructuring the sup.ly side and resolving the
problems of the choice of products and the technologies differentiating
between growth ani development and emphasizing equity;

(iii) Social optimization of using material and human resources (natural

and energy resources, manpower, institutions etc.) Most African countries still
have to develop the basic preconditions for effective control over the natural
resources located within their frontiers, %hat is to say, national capacities




tc detect, exgloil 2nd process such Tesources. Thuc, utmes:T importance

should be afforced to activities in this field., These should include
a systematic search for areas in which co-orperztion between African
countries zppears feasibie, Availabili:y of natural and in .articular
energy resources should have a determining effaect on the contents cf
industrialization strategy as regards choice of sectors, cmoicz of process
ard techniques. 3gainst the abundance of natural resources, manpower
in Africa is relatively scarce and expatriates hzve been prominent in
its industrial development. This would call for careful consiierztiun
of the most effective ways in which valuable rescurces can be used.

In Africa today, there are also several institutioms involved in
technological development and industiial R and D;lg/

(iv) Support for agricultuvwe, In this context the promotion of self-

sufficiency in basic foodstuffs is especially important. Industrial
support for agriculture, would help guarantee self-sufficiency in food a target

that is given top priority in the Guiding Principles of the Monrovia Declaration.
This support applies to sectors producing agricultural inputs (implements,
fertilizers, pesticides, irrigation equipment etc.), to sectors servin-
transport and distribution requirements and to those processing azricultural
goods. Possibilities for the application of science and technology to

increase agricultural productivity, to improve posti-harvest technology and

to introduce imovations into plantation industries, animal fisheries

and forestry are very considerable;

(v) The identification and strengthening of industrializing industries.

Priority should be given to the idemtification and promotion of the
so-called industrializing industries, Such a strategy includes,

inter alia, the development of the engineering and machine tool industry
the production of textile and agricultural

12/ See document on Industrial and Technological Manpower and document
on Industrial and Technological Institutions, botkL prepared for this
Symposium.




machinery, arnd a reorientation of bvasic industries, processirnzg locally

[\Y

vailao. 2 resources which would aiam %o increase the spare of down-str2azn

»

ctivities and to foster thc integration of the couniry's industrial ana

agriculiural dsroduction;

(vi) offective control of key sectors. Without control there will be

little progress in the direction of autonomous decision-mzking .nd little
influence over the process of growth or, indeed, develovment. Such
control is a basic precondition for the establicshment of dymamic inter-
industi1y linkages. %t involves control of the market, of essential
inputs of forward and backward linkages 2s well as over R and 2 of
technologies. Thi: has led in some countries to selective nationmalization
of key sectors, Such policies should recognize, Lowcver, thal ownership

should uot be confused with control and thai it is control which couats;

(vii) Developing mecharisms for continuous monitoring and corrective action.

As xentioned in paragraphs 3-6, policy formulation still leaves a range
of questions not yet answered and plauming is made difficult by a
number of internal and extermal factors. This calls for the effective
operation of wechanisms for monitoring actual performance, feeding back
information in good time for corrective measures to be formulated and
executed, Developing countries, in particular, can ill afford the waste
of time and the squandering of the resources that would be brought about
by failure tc keep a close watch on implementation and taking suitable

measures in time.

30. Technclogy policy will need to address problems and outline options
at different levels. tional strategies for technological development
should be based upon the recognition that the intermational technology
situation and the intermational division of labour are not static but
rather dynamic. BNational stratezies should thus reflect an appreciation
of global and regional trends and develcpments, a consideration which will
become increasingly important as efforts in the direction of collective
self-reliance arnd technical co-operation among developing countries and

economic co—oper~tion among developing countries ('NDC/EXZ‘DC) are intensified.




37. as seen above, an essential ingredient of techmology policy iz

decisions concerning sector and branch sgecific srocduct z2ndé rrocess
technologies. 3uch decisions can only be 2rticulated at ithe snterprise
level, The enterprise level is thus of cri<izal impcrtance. Technology
choices at thi: level, however, carac* be left to the discreticn of

nterest of the

[}

individual entrerzreneurs and to market mechanisms, The
nation will not necessarily ve compatible wiih that of indiviiu=l or of
groups of entrepreneurs, Individual exterprises may well be motivated

by rrofit rather ithan social weifare consideraticns. Profii maximization
may wWell encourage them to import foreign technologies under conditions
which perpetuate national technological dependence. One of the

essential functions of technology policy is thus to guide the actions

of entrepreneurs in socially desirable directions. In most cases this
will necessitate the creation of a system of incentives as well as of
regulation and control.
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developzent of stocks). I% would seex 2pproprizie o review Trozd

policy opilons infer 2acrh ol “hese xmain hezdinss.

(a} Selestion znd acguisii on of technolaogies.

-

3i. Policies aimed =27 sirengthening ihe capaci=zy <o select ané acguir

[{]

techroiogies will need %o recognize that, as siressed above, developing
countries require a2 judic:ious mix of technolegies in order %o zchieve thel
development objeciives. They will need to utilize "the largest and

the smallest, the most complex ané the simplest, the most expensive and the
cheapest, the latest znd the best, an” the tried and *he ‘rue". n/

All @Will be requirec a2t one itime or z.iother. In some caftegories of indusiries,
such 3s heavy engineering, electronics, heavy chemicals and some types

of infrastructure, there will be no substitute for the mosst modern,
caplial-intensive technology which will need ‘o be imrorted. In generzl,
Lowever, developing countries would appear o possess 2 special need Jor

T : . . . . . 14
technologies which meet the following criteria: -

(a) Hign employm-nt potential, including indirzct employment through backward
linkages with national suppliers and forward linkages with national

processcrs, disiributors and users;

(v) High productivity per unit of capital and other scarce resources;

(c¢) Higher labour productivity in the context of increased employment,
vhat is, the maximization of the productirity of labour in the econony

as a whole;

(d) The utilization of domestic materials, expecially of raw materials

previously considered of little value;

13/ International “astitute for Environment and De&elopment, 'lobilizing
Technology for World Development: Renort of the Jamaica Symposium!',
London, March 1979, p. 1.

14/ See Hans Singer, 'Technologies for Basic Needs' Internmational Labour
Crganisati=r. 1977, p. 132.
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nd national manigement experierce;

(n) Dynamic opportuniiies for the furiker improvemeni of tecznologies

and feedback effect on the national capaciiy %o develop new tecnnologies.

4. TFor the moderm industrial secior, the main task will be to extencd
technoliogical choice as far as possible and to increzse the measure

of selectivity. Zxperience has shown that decision-mekers in enzervrises,
goverument zgencies, and financing insiitutions are often inzadequalely
aware of the implications, direst 2nd indirect, of the choice of one
tecarology rather ithan another. All too ofien, the aliernaiives availcble

are not known, let alone considered.

35. Instruments which can be employed by developing coun*tiies io promote
tke selection of appropriate technology could include, for example,

the f£nllowing;

() Differential direct and indirect taxation (e.g. tax exempiion or
lower taxation for products and enierprises in the small-scale sector

3r those utilizing newly developed or indigerous technologics);

(b) Differential fimancial and credit .olicies (for example, lower rates of
interest and literal credit for products and enterpriszes in the small-scale

sector or those utilizing r. wly developed or indigenous technologies);

12/ See Draft Report of the Second Consultative Group on Appropriate
Tndustrial Technology (ID/MG. 273/12) and also Report of the
Technical /0fficial Level Meeting to the Ministerial Level Meeting,
International Forum on Appropriaie Tndustrial Technology [ID/WG. 124/Rev.1)
and Report of the Ministerial Level Meeiing, Internatioral PForum ot
Appropriate Industrial Technology (ID/WG 282/123).
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(c; Industrial policies concerning size of units and criteria for expamsicn
(for example, reservation of certain products for amznufacture ia the small-
scale sector only; policies discouraging more assexbly industries tased

on imported componentc);

(d) Trade policies on import of capital goods or raw materials (for example,
import control; not permitting import of equimment of too large a
capacity; phased programmes for the reduction of import conient of raw

materials and components);

(e) Policies on foreign investment and import of technology (for examrle,
discouraging turnkey csntracts; not allowing foreign investiment or
import of tachnology in specified areas; associating local comsultants

or R and D institutions in selection of technology).

36, Policies aimed at regulating the acquisition of foreign technology
should not only cover technology per se, btut also equipment (which embodies
technology) and foreign investment (which is a vehicle of technology and

invariably predetermines it). This is particularly importani ia Africa because
of the weakmess and very limited scope of the capital goods industry. Shortage

of capital has often led to foreign sources of capital making tecknolcgical
choices that 2~e by no means the most appropriate. A policy of regul:ting the
flow of foreign technology will obviate distortions in the pattern of industrial
growth and avoid an undue ouiflow of foreign exhange. To be effective, such

a policy should have both regmlatory and promotional asvects. It should
protect indigenous technologies and emerging technological capabilities where

they satisfy national requirements. It should encourage inflows whzie there
are gaps in production, technologies or technological capatilities. It should
be also a matter of policy to specify those technologies which need to be
protected and those which need to be encouraged to gx.oow. 4 mechanism for
screening technology contracts will also be necessary. Such screening could
ensure that the techrclogical services requir<d are clearly specified; that
technology packages are unpackaged wherever possible to admit coutributions
from indigenous technological capabilities; that adequate provision is made
for the training of local technicians; and that there are no unwarranted
restrictions on the further dissemination of the technologies and the
technological capabilities involved. Although each developing country may
have its own approach towards the extent of production or regnlation of
foreign technology, the establisment of a screening mechanism will enatle
the continous and systematic monitoring of foreign technology inflows whic:

does not exist in many developing countries at present.




(b} adac*2tion, absorption and improvement of technologies.

37. Policies of technology adaptation, zbsorpiicrn and improvement shoulé
focus on the process of ridding imported technologie- of their rich country
ethneccentricity and of stamping them with the societal imprint of the
importing country. No less important will be the process of upgrading

local te-hnologies so as to improve their productivity.

38. The adaptation of imported technology may necessitate, for example,
the scaling down of the technology to the size of the local market, a
process which has already been satisfactorily demonstrated for several
procosses, including bricks and cement, paper, textiles, packaging, sugar
and a wide variety of agricultural equipment. Adaptation will also
necessitate the matching of the technology to available local skills which,
in some cases, may require maximizing its iabour intensity and capital

savings.

39. Since tschnology adaptation is the meaus of linking imported technology
to national R and D, policies designed to enhance capacities for adaptation
and abscrption will need to give due comsideration to the building up cf
national R and D capabilities and to forging closer links betweenR and D

institutions and industries.

40. Adaptation to the satisfaction of a technical amthority could be

imposed as a condition in contracts for the acquisition of foreign ‘.echnology.
The costs of adaptation could receive preferential treatment in taxat .on.
Adaptation to local raw materials and components could be secured through a
phased programme of redunction of imported materials and components.

41. Absorption of technology in a narrow sense could be facilitated Ly
policies which insist that foreign technology and investmzunt inflows be
accampanied by adequate training of local perscznel both in terms of the
mmber of persons trained and the extent of their training. Absorption
becomes easier if research institutes and industry are involved in decisioms
on which technology to import.




42. Long-term policies for the astsorption of technology should ccncentrate
on human Tesource developmeni. Policies that promote a zreaier involvement
of scientists and technicians in the development problems of the country
will be needed 1including, where necessary, the restrucruring of their

salaries and resprmsibilities.
43. Long-term policies aimed at technology absorption require tkat

developing countries make serious reappraisals of their educational

policies.,

(c) Development of technologies

44. Policies designed to strengthen the capacity for innovation will

need to recogr.ze that the process of building up scientific and
technological infrastructure and capabilities is necessarily a cumplex,
time-consuming process that has to take place at all levels of society

and may need to be supported by basic changes in the educational system.

The development of the capacity to innovate requires muct more than the
building up of R and D institutions. The notion that technology development
is rooted in the existence of high-level R and D centres takes a too narrow
view of the process of technological innovation. It is also historically
inaccurate. In countries where development has been decentralized and
campunity development programmes initiated, experience has shown that

local govermments, local organizations, agricultural co-operatives and

the like, as well as motivated individmnals, can be technological immovators.
Technological innovation is a bottom-up as well as a top-down process:
innovation comes from the users of technology as well as scientists and

engineers.




45« In spite of all the prcblems they face, scisntific and technoclogical
research i- .itutions in Africa have shown themselves quite capable of
Zenerating ideas that are potentially of value if prorerly develored

and exploited. However, innovation is not the prerogative of the scieniist.
The practitiomer at any level (particularly at the shop-floor level) as well
as the end user are sources of significant imovative ideas of considerable
potential. The great advantage of these ideas is that they often reflec:
firsthand experience and deep insight into the actual needs of the user.

They are often capable of producing working models, but considerable
engineering effort is needed to transform the basically-sound concazpts

into a economic reality. Another important task of policy in Africa today

is to promote the application of such firsthand experience and to facilitate
the process of the commercialization of new technologies. The few pioneering
examples of successful commercialization nred to be studied and the reasons ;

behind their success identified.

49. Development can be promoted through the levying of taxes on industry,
the proceeds being utilized for R and D purposes. Tax rebates could be
allowed on the R and D expenditures of foreign owned enterprises to

encourage them to set up such facilitiess In India part of the comndition

of approval for the import of technologies is that the importing organization
should set up R and D facilities within the period of the contract so that
the need for continuing the import beyond that period is obviated. Other
mechanisms have been adopted in Asia and Latin America with varying degrees
of success. Such experiences merit consideration so that appropriate

incentives be applied in Africa.

47. To preserve traditiomnal technologies and capabilities, protection could
be provided by way of the reservation of lines of manufacture, policies of
government purchases etc. The adoption of technologies developed locally
(for example by research institutes or industrial enterprises) could be

encouraged by tax concessions or by liberal conditions of industrial approval.




48, PFor widespread dissemination of technology ard for encouraging
inncvative carabilities, the promotion of self-employment and tecano-
entrepreneurs should be encouraged as a matter of policy. Concessional
financial assistance through financial institutions will te important in
this respect., Policies of worker participation in production and technology
decisions will also be of help. tent laws and finmancial encourazement for
imovations and their application are nscessary. Special incentive schemes
aized at universities and academic institutions designed to promote
innovative activities may also need to be devised., The aim is to create or
encourage a section in society with a vested interest in industry and which
would exercise its entrepreneurial and technical skills in industrialization.
A number of special imstruments for promoting technology adaption, absorption

and development will be discussed.

49. The fountain-head of technological immovation in satisfaction of social
demand, is an altermative development strategy and a new life-style. The
Guiding Principles ol the Monrovia Declaration remind us that existing
life-styles and patterns of economic growth in industrialized countries as
well as in developing countries have led to serious environmental degradation
and repidly increasing social costs, natural resource depletionm,
technologically-created unemployment, aliemation, pathological urbanization,
erosion of family and community life and a deterioriation of the quality

of life in general. There is also doubt about the desirability of the
dominant patterns of growth and life-styles from the developing countries,

and their suitability in the long run, It is obviously up to the peoples

of Africa to search for new and feasible development alternatives, life-styles
and consumption patterms, This search is essentially a multidisciplinary
effort involving social and natural scientists as well as technologists.

It is in fact a search for new technological products and appropsiate
technologies to produce them. This could rot, and should not, be carried

out by governmental organizations, since they call for the maximum participation
of people from all walks of life. Experience in other parts of the world,
particularly in India, favours the establishment of autonomous bodies, as

the most effective means of strengtheming the search for development alternatives
that could be realized here and'now.lé/

16/ See Y. Nayudamma: Science and Technology for Development - Indigenous
Competence Building (ID/WGC.301/3), pp. 11-25.
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71. TRANSTATIONAL CORPORATIONS ~L/

0. 41 special word is reguired on policies concerning relations with
transnational corporations which still play a predominant rcle in Africa.

Yot only have they been sources of technology; but often the suppliers of
capital invesiment. This latter functicn cannot be discucsed witaout
reference 4o the national policy; on foreign investment in gerneral, However,
since ‘ransnational corporations retain oligopolistic control over technology
in a large number of manufacturing and service sectors, a ccnsiderable
proportion of technology acquisition will continue to take place through
their operation. Technology plans and policies will thus need to chamnel

the operation of transnationals accurding to national objectives and

priorities.

51. Policies aimec¢ at regulating the activities of transnational corporations
should recognize the inherent conflict between the profit-maximization
objestive ot transnationals on the one hand and the development of mationmal
scientific and technological capacities on the other; hence the need for a
regulatory and momitoring system. Zlements of this conmtrol function will

need to focus on the extent of the local integration of the foreign subsidiary,
including the utilization of technologies appropriate to the country's

needs and conditions, the extemt of the utilization of local resources,

and the extent to which the foreigm cubsidiary is involved in building up
indigenous capacities.

52. Once technological needs have been defined and the most appropriate
technology mix identified, the specific role and the possible pattern of
corporate relationships with transnmational corporations in various sectors
of the economy can be established. In certain branches, particularly
high-technology industries, it may be necessary to utilize transnationals
both as a source of investment and as suppliers of proprietory technology.
In sectors where the domestic industry has the necessary entrepreneurial
capability and technological hase, technological needs may be served by

licensing and other contractw. ' arrangements without foreign capital

i1/ Trensnational Corporations and the Industrialization of Developing
Countries (ID/CONP.4/14).




zarticizaticns In certain fields, it may not be desirable to encourzze
Toreign technolaogy flows in order +9o uatilize and enhance domestic irnovative
capability. Thiz approach wouid be relevant in sectors where appropriate
domestic tecknology is available or where foreign technology has t:en

adequately absorbed by domestic industrial enterprises.

53. The technological requirements of linkage industries constitute an
important element of negotiations with transnationals. In the case of
mineral industries, which are particularly important for Africa, technology
for downsiream processing stages would be a significant aspect to conmsider
and the interests of both the host country and the enterprise would need

to be harmonized, Similarly, the extent and nature of domestic integration
and the increase in value added over a defined period need to be established
in the course of negotiationse The development of domestic marketing and
managerial expertise, besides operational skills, should also be identified

as being an important responsibility of tramsnationals in various sectors.

54 An important aspect of negotiations with transnational ccrporationms
relates to the disaggregation of the technology package. Transnationals

tend to aggregate the investment function with the various technology

elements, including project engineering, production technology, management

and marketing., From the host developing country's viewpoint, it is

important that the package should be unbundled and evalunated in terms of

its various eiements, The unbundling of the technology package is

important for determining the cost element of each part in the package, but

of even greater significance is the possibility for domestic industry

to participate in the supply of inputs and project engineering services.

Even if the cost of domestic goods and services tends to be above the

world market price, this may nevertheless be justified in the initial stages

of industrialization in the long-term interest of developing domestic capabilities,
The extent of unpackaging will be subject to negotiation and is usually limited
to certain soctors where t.rananationa.ls can ensure that the technology is

used onlyny 3 subsidiary or affiliate under their control or is sold only

in the form ct a complete system, and not as separats components. Similarly,
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where foreign engineering coniractors with *he sikiiis to combine various
inputs are themselves derendent on the technology supplier, the incenzive

to unpackage may be weak or lacking. In such cases, a great deal may

depend on the technical and managerial expertise and contracting skills
available in the host country. This underscores the great emphasis that
needs to be placed on the development of domestic capabilities in consulitancy

services,

S5 Zfforts in the direction of unpackaging should obviously aim at
maximizing the use of local inputs, especially techmological services,
Policy guidelines can be prescribed concerming restrictions in the use
of foreign personnel, training programres for domestic personmnel at
various levels, and enterprise-level R and D. Import restrictions and
controls can significantly affect greater technology flow for linkage
industries and adaptive use of local materials and parts. 'Ezport
incentives and insistence on export commitments by the subsidiaries of
transnationals can, on the other hand, improve the balance of payments
performance of transnationmals and achieve better quality production.

56 It is important that the immact of operation of the subsidiaries

and affiliates of transmational corporations on domestic technological
development is monitored on a continmuous basis. The review process

should monitor the path cf technological development, the R and D under-
taken by the foreign affiliate, and the adaptions performed to suit local
coLlitions and requirements, Thigs review should cover existing subsidiaries

and affiliates and also new enterprises in which transnationals are involved,

57. Special attention may also need to be given to the high costs resulting
from the extensive ucage of foreign brand names and trademarks by transnational
cnrporations, Measures which can be used in this respect include the compul sory
use of domestic brand names which, after a period of time, obviate the need for
foreign trand names. The diffusion of foreign technology can be facilitated

by restrictions on the duration of licemsing agreements (usually five to 10
years). The shortening of the period of patent validity below the norms of the
international patent system can also be introduced, as has been done by such
countries a3 Brazil and Mexico, and the possibilities for introducing patents

in vitally important sectors can be severely restricted.




7iI. TZCENOLCGY PROGRAMIES

58. Techrology plans and policies will need io be translated into pro-
grammes and, eveniually, sub-programmes, projects and specific activities,
In the preceding discussion a number of areas in which action programmes
could be initiated were indicated, In this section, the need for action in
a nunmber of typically critical areas will be discussed. These areas are
the development of agro-industries, the engineering and machine tool
industry, sSpecial programmes for small and medium enterprises, the
development of a technological service capability, the creation of industrial
extension services, the creation of information networks, and technical
education and treining programmes. The section concludes with a brief
description of 2 possible action programme for a high priority area:

the more effective integration of technological capabilities witk

productive activities,

(a) The development of agriculture-related industries.

79« The Monrovia Declaration gives first priority in the next Uniied
Rations Development Decade to African regional self-sufficiency in food.
This implies intensification of activities in the agricultural sector.
Industrial programmes will have to analyse the needs of agriculture, This
will cover both industrial inputs to agriculture (fertilizers, chemicals,
tools, agricultural machinery etc.) as well as the down-stream linkages
into industry (mainly the handling and processing of agriculturel products).

60. Whether a country embarks on the production oi fertilizers and chemicals
would depend on its natural resources and the volume of production needed.
However, production of agricultural tools and some types of agricultural
machinery, particularly suited to local conditions, almost certainly will

bave to figure prominently in the technology programmes. This will reduce

the dependence on importad machinery which is not always of the right size

cr type for local conditions. The need for food processing is already
recognized and food industries figure prominently in African industry. However,
it  often seems to be characterized by inapproupriate demand for such
inessential products as soft drinks under brand names., Intensification of




efforts towards self-sufficiency in food is zalled for as well 2s specizl
programmes to develop these industiries further, both gualitatively and
quantitatively, while reducing the predominance of foreigm techrology in

<his vital field.

(v) The develoovment of the engineerinz and machine tool indus*ry

61. One of the most important of all industrializing industries is the
engineering and machine tool industry. It constitutes the basis for much
industrialization, and experience in developing countries has shown that

a broad-based industrial structure cannot be sustained without the existence
of a growth-oriented engineering sector. The engineering industry is
traditionally an important source for the growth and development of
technical manpower and a focus for the process of technological innovation.
In fact, development of agro-industries depends heavily on the progress
achieved in engineering industries, It is thus advisable for all developing
countries to assign high priority to the development of the engineering
industry, especially the production of machine tools, whenever market size
and scale of activity make the production of machine tools economically
feasible,

62, The development of the engineering sector may call for the setting

up of ficilities to produce ferrous and non-ferrous castings, foreings, machine
tool and machine snop equipment, fabrication (including the production of
welded components and stampings), rolling, bending and pressing facilities, heat
treatment and plating and steel rolling mills,

63« Raw material supplies will be of decisive importance, especially
steels, castings and forgings. With respect to steel, construction steel
(mild steel), alloy steel and sheet steel are the most essential raw
materials required in the production of engineering products. 18/ Whether
a developing country should develop its own iron and steel industry

depends upon a number of factors, one of which is the availability of necessary

18/ CRIDO has recently prepared stardard project documents for the establish-
ment of metal production development units, which are essential to both
industrial and technological development, as well as viable and prectical
means for their quick diffusion in lezst dcveloped countries.




-37-

zineral resources. Developing countries which are wi*hout suprrlies of iron
ore, coal and abundant power and which have not reached a higzh level of
industirial develorment will import whatever steels are required to develo:

their nascent engineering industry.

64. The availability of ferrous and non-ferrous castings depends uporn

the existence of foundries and forge shopse Thus <heir development should,
where necessary, bde afforded high priority. Since cast and forged components
are made specifically to drawings, they can be produced more advantageously
in the country itself,

65. The decision to develop a matioral machine ool capability should
not depend upon size of market considerations. Virtually every human
artifact is made on machines which are themselves made on machine tools.
In the smallest and least developed devaloping coumiries a machine tool
industry can and should be developed, It might, for example, be organized
on a cottage industry basis and involve the production of essential spare
parts.

(c) Small and medium enterprises

66. Special progreammes may be required to promote the technological
development of small- and medium-sized enterprises, Aa enviromment

which encourages initiative by small firms is likely to be more competitive
and is able to promote an active search for more appropriate technologies.

A small firm is usually less inclined towards vertical integration so

that it is more likely to rely on small, relatively labour-intensive

local producers and suppliers than a large enterprise would be., Small-scale
industries also have a critical role to play in integrating the agricultural
and industrial sectors, a key aspect of development nclicy in Africa today.

67. It should be remembered, however, that local small and medium
enterprises need considerable support in dealing with the problems they
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cusiomarily face. They generally lack, for example, the necessary

resources *o maintain specialized persommel for technological zanazement

and are usually short of the sechnicians required to maintain and supervise
effectively ongoing procduction processes. Linkages based on contract systems
with centralized financing and decentraiized produciion or on industrial

co=-operatives, have proved effective in mary cases.

63. The effectiveness of smell and medium enterprises could be improved
through support programmes involving R and D institutiorz, industrial
extension cservices and technological service organizations. Govermmerts
might seek to develop entrepreneurial skills in small and medium enterprises
through programmes aimed at reducing the risks incurrec by groups of
entrepreneurs in the development of their technological capacities. There
are in Africa today examples of small-scale non-competing industries pro-
ducing items for which there is social demand and acceptability within the
limitations of a small national market,

(d) The development of a technological service capability

69. Inadequate technological service capatility constitutes a major
constraint in most developing couniries. Such services range from macro-
level industrial plamming to micro-level project identification, feasibility
studies, plant specifications, detailed engineering designs, civil
constructions and machinery installation, and plant commissioning, start-up
and operations., While the extent of the gap varies from country to country,
the most significatn gap, even in fairly industrialized developing countries,
is in respect of detailed engineering and design ard sectorel consultancy
services through nationally-owned units. This makes disaggregation of
foreign technology packages extremely difficult and also creates a critical
&2p in infrastructure. It also results in undue and repetitive dependence on
foreign design and engineering services with a concsequential impact on the
pattern of investment for particular projectc, the requirements of capital
goods and equipment and subsequent plant opereations and management, In the
less developed economies, the gaps in consultancy services are even more
marked and extend to almost the entire range of service activities indicated

above,




70 ™e identification of zaps in service capatiliiy has to Ge decne Tezh

on 2 country-wide basis znd for criiical and zriority sectors in each
economy. An appropriate policy package 2lso needs to be prescribed and

ine extent to wnich preferential ireaiment is necessary for natioral or
regional consultancy services, including engineering and cesigning
capability, needs to te defined and necessary norms arnc guidelines
identified regarding the use of such domestic capability in an increasingly
progressive marmer at successive stages of indusirial growth.e It may also
be necessary tc provide technical and fimancial support to national consultancy
firms undertaking detailed engineering and other technological services,

particularly in priority production sectors.

71« Technological services include the promotion of standardization, quality
control, joint testing facilities, productivity, metrology and other such
general service functionz. They also include maintsnance and repair of
equipment and installations. A number of institutiomns already exist in
Af~ica in several of these fields. However, they have not yet left their
imjact on industrial development in Africa, nor have their services been
sought after by the foreign sources of technology. Productivity organizations
in a number of African countries have also proved very useful ir identifying
specific production problems at the micro level in several industries,
particularly small-scale enterprises.

(e) Industrial ex*-=nsion services

72. Extension services are well-established in agriculture; but not in
industry. Such services could serve to accelerate the growth of
manufacturing industry, especially in small- and medium-sized enterprises
and, in time, provide an important input into the strengthening of national
R and D activities.
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Ircustirial extension ceTrices could be nsed %o: -J M
r

() Identify and resclve, to the extent possible, problems faced in

manufacturing, It may be necessary, however, to refer back the more

complex problems to R arnd D institutions for advice er resolution;

(ii) Identify new areas for the adaptation ané development of appropriate
technologies. Such areas might inclwie leather, processed faod, metallurgy,
forest products and building materials. The work would be undertaken either
in the extension centres themselves, or in indigenous R and D institutions,

according to needs and resources;

(iii) Familiarize industries within the country with development and

improvements in related techniques;
(iv) Train local professionals:

(v) Provide essential support for fu*ure expansion into R and D institutions

and assist in the growth of other institutions;

(vi) Couple industzial technology with social technology, so as to be able
to identify end users of the services and achieve credibility with them

through effecvive action.
() Information needs 20/

73. Up to date, comprehensive and reliable information is essential for the
formulation of technological policies and plans and their implementation. Such
information needs are of considerable variety and scope, ranging from statistical,
socio-economic, fipancial data to information on the whole technology spectrum

begiming with identification of investment opportunities, pre—~feasibility

19/ See Commonwealth Secretariat, Co-operation for iccelerating Industrialization:
Pinal Report by a Commonwealth Team of Industrial Specialists, London, 1978,
PpPe 10-31.

20/ See document on Industrial and Technological Information prepared for this
Symposium.
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ard feasibility studies to information on technologies, plant a2nd equipment,
contractual conditions, legislation, oieration and maintenance, *trzining,
adaptation and marketing. Technological information is proprietary and is
not freely available. Few decision-makers, managers anc operators in
Africa today realize the extent of their need for information for correct
decisions and actions, nor are they generally aware of the existence of
relevant information, either at home or abroad. Information needs change
continuously and sometimes rapidly with developments inside the country

and abroad. These specific features of industrial information call for

special consideration in the formulation of national information policies
and plans,

(g) Technical education and training programmes 2/

74« The relative scarcity of manpower in Africa has already been noted.
Purthermore, illiteracy is still widespread in Africa despite remarkable
innovations in education in some African countries., The educational
syctem is still heavily biased towards the white collar professions,
Technical and vocational education and training are still socially of a
lower status. Even at the tertiary level therc is a disproportiomate

bias towards the humanities and away from the technnlogical disciplines.

VIII. KEY AREAS JF ACTION

75« It is thus clear that concerted action in a wide range of inter-
related fields is neededs It is also clear, however, that it will not
generally be possible to 'do everything at once', even if this were
considered desirable, There is thus an overriding need for selective
action in areas which will lead to an immediate and demonstrable improve~

ment in technological capaoities.

gl/ See document on Industrial and Tecimological Manpower prepared for this
Symposiuma




76. One area in which action could yieli very substantial results is in v
brinzing technology and production into a relationship of co-operative
association and mutual reinforcement wiitbin 3 framework of balancinz surply

and demand for technology. The main features of such action would bpe:

(a) Specification of demand for technology on the basis of the develorment

goals of growth and equity;

(b) Identification of supply stocks of natural resources, manpower, institutiozs,

external assistance, national capabilities in selecting technologies and

equipment;

(c) Definition of the priority industriss. For example, in Africa today
it generally couid be said that the food, agro-industries, engineering and

non-competing small-scale industries will have priority in most cases;

(d) Considering the very wide variety of technological choices available

in each of the priority industries, and balancing the supply znd demand sides of
technological capability, whereby a number of basic elements of a technology policy
and & minimum of technological programmes could be formulated.

(e) Por this purpose, expenditure on technology selection, acquisition,

adaptation, absorption, development and application in the selected

sectors may need to be expanded considerably above the current average

level of expenditure for the rest of the economy. HNational policies and

other public and private iastitutional programmes and instruments would

be developed and applied sv as to ensure the desired results. The

supporting services, skills, legislation and regulations required would be

gradually expanded to serve as an indigenous basis for promcting the

development of other sectors, thus ensuring that there is a general advance, '
not only in technology, but also across the broader front of social and

economic development.

77. In the nature of things, such an exercise may hav« to be carried out
in stages. What is important is to take the first few steps with a clear
framework for action in mind., It appears necessary for each country to
develop and use a kit of basic tools for technology policy and planning

which could be enlarged in due zourse. In this connection, consideration
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(a) As regards <*echnology plamning, as has been the case with develocmen:
slanning itself, the initial step cannot avoid beinz one of cclleciing znd
bringing together an aggregate of relevant programmes in the identified
sectors. Major considerations in drawing up such technology progracmes

have been outlined earlier, ter such a ccmpilation, it would be necessary
to match it with the technology demand as derived from the industrial

and overall development plans. In addition, since the gestation period for
technological manpwer, particularly in the case of engineers and scientists
is relatively long, action to create and train such manpower will have to be
undertaken in the framewcrk of a longer term framework than, say, a five-year

development plan.

(b) As regards technology policy there are at least four key areas in
which immediate action is necessary and this may constitute a minimum

programme in this field for each country;

(i) Assessment of relevant fiscal, monetary, trade and industrial policies
in order to see that the effects are not contradictory but rather contributory
to the objectives of technological development;

(i) An assessment of the existing technological policies and the ostensibly
non-technological, or implicit, policies mentioned above, to see how far they

are consistent with and contributory to the davelopment objectives of a country;

(iii) 1Initiation of a system to momitor technology imports, including

equipment to ensure that they contribute to the growth of production and the
fulfilment of development cbjectives. Such a monitoring system should have,

as it develops, a mix of regulatory as well as promotional aspects to

achieve optimum results. A variety of models exist in regard to national
approaches to the acquisition of technology. Developing countries have therefore
a basis of actual experience which they can utilize in selecting a model or

creating cne most suited to their requirements. ﬂ/

Q/ See National Approaches to the Acquisition of Technology, Development and
Transfer of Technology series No. 1; Functions and Organization of Bational
Offices for Transfer of Technology (ID/WG.228/3/Rev.1). Recent Developments in
the Regulation of Foreign Techmology in Selected Developing Countries
(ID/MG.275/8); Review of Legislative and Administrative Sysiems for the Regula-
tion of Technology Transfer Agreements (ID/WG.206/2); Ouidelines for Evaluation
of Transfer of Technology Agreements, Development and Transfer of Technology
series No. 12.




(i7) Formulstion of policies for promoting endogenous technological develop-
mernt 2nd technological services. Major national roles for endogencus
technological development would need to be formulated andi pursued within a
viable time frame, Here again several policy models exist in developing
countries themselves from which other developing countries could select and

develop ones of their own.

(v) The furction of the broad monitoring of action in these various fields
should be the specific responsibility of a mnit close to development policy-
making levels,

78. Perhaps, Africa today is fortunate in still possessing a fairly wide

margin in the freedom of choice, Thus optimum development policies unfettered
by prior commitments to ways of life whose failure is manifest today could

lead to more equitable societies with fewer social tensions and distuptive
forces and greater participation of the majority of the population, particularly
women, in the development effort and in enjoying the benefits. Technolog’
policies and plans based on such premises could lead to greaiter integration

of rural and urban development, to the wide diffusion of technology to a
decentralized production system based on appropriate technologies, either from

the flow or stock streams,







