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FOREWORD

In response to a request {rom Covermment officials of Chana
that visited UNNIDO in September 1977, an ad-hoc meeting ot experts
was convened in Vienna from 20-23 December 1977 for the purpose of

preparing a guide for the formulation of a technology plan.

The ad~hoc meeting of experts was attended by various staff

members of UNIDO and the following three consultants:

YAP KIE HAN
O.A. EL KHOLY
RICARDO SOIFER

This interim report highlights the main issues of discussion
drawn from the meeting and taxes into account relevant knowledge
pertaining to the formulation and implementation of technology policies

in developing countries.

With the purpose of providing a conceptual framework for UNIDO's
future efforts in this field, the need for a more comprechensive report
outlining the basic principles of a technology policy and plan is
emphasized,

This report is not exhaustive, nor should it be viewed as a final
document and is only to be considered as a first step of a continuing
activity. It should have to be enriched by further work and in particular

from field work experience.,
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INTRODUCT IO

The discussions of the expert group were directed towards
the follcwing:

- 4 conceptual analysis and operational requirements to conply
with the request of the Government or Ghana; calling for
UNIDO assistance in the field of technological development,

= The formulation of a basic framework for future UNTDO act ivities
in the techrological field, and in the creation and strengthening

of national capabilities for the application of technology
to development,

A paper prepared by one of the consultante serves as a basis
for discussions and was subsequently broadened by contributions of all
other participants. These discussions served to establich 2 common
ground for the understarding of the nature of issues involved; such ag
concepts of a technology policy and a technology plang supply and
demand for technology (linkages of technology to production and
development) time perspective for different actions to be undertaken, etc,
CHAPTER 1
1 Concepts of a technolopy policy and a technolory plan; initial
definition and guidelineg for further analys.s

The group observed that while a policy has a long-tern perspective
and indicates the main lines of actior about d vo: rent processes,of
which technological pProgress is onlwy a part,a technologyv plan covers
the aspects of concrete short and long-term objectivec in the ureas of
effective application of technology to developnent and product ion
goals; including the necessary recrientation; strengthening or

creation of human, institutional and infrastructural capabilities,



2.

3.

In this context it should be understood that a policy
is not an enumeration of actions but rather a guidance to
select and initiate actions, Concurrently, a policy prevides
the criteria to refer actions and decisions through various

means for implementing such actions and decisions.

The two concepts, policies and plans and their interrelation,
need to be further elaborated for clarification of the framework

and orientation of future action by UNIDO.

The technological variable as an incentive or as a constraint in

the development process

Prior to reviewing the type of operational activities of a
programme, such as the assessment of technological capabilities,
it would be necessary to ascertain what new possibilities
technological factors may contribute to open, and in what manner has
technology become a constraint or has affected the national capacity
for autonomous decision making and implementation, in the development
field. It was noticed that to gain further knowledge in this area
it will be necessary to consult with key personnel and government
institutions, other than those that participated in preliminary

discussions between UNIDO and Chanaian officials.

Formulation and adoption of a technologsy plan and policy fundamentally

a responsibility of the nationals of Ghana

It is to be stressed that only with the full participation
of the Government it will be possible to draw the elements of

policy and strategy in this field as in other priority czreas.

On the other hand it was recognized that not cnly in Ghana
but in other developing countries as well there is a lack of
experience in the preparation and implementation of policies and

plans in this area., Knoweldge and understanding of the complexities of
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these issues are scarce., It therefore becomecs imperative to assist
the country in the fostering of such capabilities. This has also
an implication for the time frumework, as the process of building-up

experience may take some time to do the field work and draw conclusions.:/

Current critical areas of coricern in the pronuctive structure

Various technical missicns and the Government itself have
expressed great concern for the sclution cf problems affecting

the efficicncy and breakdown of industrial activities in Ghana. **/

The working group recognized that this was a special area of
preoccupation espccially in relation to the short-term content of
the technology plan. It also noticed that this area had been the subject
of multilateral and bilateral aid as well as various types of
conventional technical assistance (technical assistance not related
to technological policy-making and planning) and that many technical
missions and bilateral programmes exist at present in regard to this
range of problems. It will therefore be necessary to assess the
contribution of such existing programmes when drawing up further

proposals for UNIDO action,

Existing technological infrastiructure and its future linkage

vith develo~nent :nd production coals.

The situation in Chara is similar to the cituv.tion in other
developing countrics,in which substiantial efforts in the educational

and institutional field for science and technology have been made.

_'_/ The group felt that in the planning area there is more international
experience available, than in the policy aspect and that it wouid be
uvseful to draw on such experience; however, such experience has largely
emphasized the supply side, 1.e. infrastructure fer research, etc.

which is ecsy to budget and to visualize, while utilization and orientation

of capabilities have legged behind in many countries.

:’_*/ Guidelines for 197,-1980 Ghana Development Plan, page 18
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It was found from several scurces that universities and
research ccntres exist in various fields. Cn the other hand, there
secms to exist what is described in some cases as a bias towards
activitiec that have academic recommition = or a* leact a lack
of oricntation of the technically able researchers towards production

problems and research.

This claim (as others derived from indirect evidence) will have
to be substantiated by further field work, but it was rccomized
that according to the answer, the strategy in the chort and medium

term @n shift between capacity utilization and canacity creation.

Conceptually speaking, capacity utilizaticn is linked to the

"demand approash" (identification and promotion of immediate applied
activities) and to "learning by doing" e.ge develerping R+ D management
capabilities via specific projects. Capacity creation is related

to traning and infrastructure development, the "supply approach". It

was argued within the group that whencver capuacity utilization via

demand crcation is possible, it will be most effective in shortening
the time required for ensuring the positive contribution of technology

to development and self reliance goals.,

One key aspect of this is that if "capacity utilization" approach

can be developed another critical aspect which is thai of the user

involvement, e.g. in identification of relevant recearch objectives and

securing thc prercquisite for the implementation of research results,
can be brought in most naturally, to anchor the technological plan

in the development and production needs.

Development of human capabilities

The development of human capabilities was revicwed and

discussed in rclation to:

- Choosers
= Innovators

~ Operators
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These refer io the crlection  of technolegical solutions
whethbr througi purchuce negotintion, imitation or invention,

the creation of colution: w.d the wnplication ard mrintenance

of the "xmow-how" available within the country,

Another important categcory is thial of co~ordinition and supervision

to provide the unifying principlecy 5 mauke wnd to ident ify and
select options and to proemote linluwscs, e.ce botween the proper
assimilation of importcd knowledse and complementary national

research activities aiming ut reducing dependence or technology

costs in a given field,

Patterns of industrial nd ~eneral productive dovelorment and

industrial structure

It was considered of interest to assers the overill pattern of
development with respect to sector linkagez, main input-output-
relation, use of local interrediate coods, existence of capital
goods sectors with reference to national value added, sector
and branch participation, depth of import cubstitutions, dependence

on various inputs and availabilities, etc.

It was recognized that this knowledse would provide a view

¢. t.e pateaas of developmer.. ind advancement U the irnfrastructure
in the broudest sense, 1.e. the productive putontinl, the
technological 1levels already acnicved, ard *he - 17 lation and

adaptation of know-how in specific sectors.

Net all countries have followed similar patterns of acquisition
of capabilities nor is there a fixed scquence of stagec in technological
development; but it i5 quite cvident that certuin metal worring,
metallurgical and chemicul procescoes, activities as well asz design,
rmaintenance or trouble-shooting cikills provide the basis and the

lirk.ges for the creation of industrial activities in ppecific sectora,

s
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This composite know-how available at the national level
helps also to determine import substitution and export potential
activities at enterprise or sectoral level. The working group felt

that this knowledge would be highly useful as vackground for

planning the stages and goals of o technology plan linking thic

to a broad knowledge of the origins of specific technologies;

ownership structures; concentration patterns of industry; and

gimilar industrial economic indicatorse.

Direct and indirect policieg and incentives and disincentives for

technologiccsl development

Several dimensions of the "technological variable" in
broad development policies as well as the reciprocity and
existence of interactions were recognized, and discussed ai

the working group.

The role of technology as either a stimulus or a constraint
on development efforis was the subject of detailed discusscions.

In this context the discussion included not only technological inputs

for one or other industry, bul the wider implications of technology
for autonomous decision making; development constraintej internat ional
economic relations; trade; etc.that are conceived as integral parts

of the general concert of"technological variable for development "

At the same time it was recognized that these relationships
were closely interlinked and therefore that: (i) incentive policies;
(ii) tax policies; {(iii) trade bottienecks; (iv) financial factors;
and other questions of development policies and experiences weres to
determine the way in which the technological "]HUST® or "technological
capital" of the country was to evolve, as well as the inducement
of the productive sector for the tecognition and utilization of such

trust.

It was found that when there are import restrictions that
in turn imply industrial loss of producticn jointly with "sellers”

markete because of larger demand than supply, the prices at which
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finished goods are scld are such that somc firms make large profits
operating only part of the Year = this reduces any incentives for

improving technology or efficiency.

The time dimension

The views expresced emphasized the need to consider and
allow for several years of co-ordirated action both at planning
and policy waking in ordar thut at the operational level the technological

development plan could extend to its full possibilities,

There were some tasks that could not be postpcncd,especially
in the area of current difficulties in the productive sector or

inputs required in cempliance with the current development plan,

Resources for some specifin tochnological activities and relative

complexity of nolicies and instruments

The general principles of national development of a technolegical
capability must be adapted to the reality of the precent stages of
industrialization in Ghana ‘or for that matter of any other

developing country),

The development or strengthening of technological capabilities
via . .0 'lus Jrom the demand sile is closely linked to policy
ronsiderations and studies for the "unpackaging" or "disaggregation®

of imported technology.

It is to be recognized, however, that a minimuz set of prerequisites
for this policy involve some nminimum level of conisultancy;
engineering, and design services, as well as equipment contractors.
Even a moderate start in the supply of some peripheral technologies
or equipment,separated in the "unpackaging” from the "core" of
technological components, would imply thc ability to undertaie
frasibility studies, seclection and negotiation of contracts, some

design and construction capabilities, etc.




With respect to the industrial and human components it was
recognized the nsed to identify the level at which national
capabilities have already developed and to programme activities

for "learning by doing" frum that level upwards.

In the case of consultancy services, for example, two levels

requiring assescsment were described.

-~ The availability of services for public and private application
in the formulation and implementation of projects as well as

plant operation.

=~ Capabilities required to undertake tasks defined within the
scope of the project to be unpackaged, for example, the
possibility of participation of the mechanical engineering
department of a technical institute or university in the
structural design of main or acillary components of an

industrial plant.

This chapter of the report deals with conceptual considerations
that may serve to orient future activities of UNIDO in this field.
This, in tum, will serve to design operational activities to te
further developed through field work.,

CHAPTER II

The various aspects and considerations outlined in the previous
chapter required further elaboration on the basis of field work.
The methodolosy for assessing the technological capabilitizs aut the national
level, was subject of detailed discussions. It was agreed that this

essential prerequisite had Lo be covered at the three different levels:




(1) at the enterprise level;
(ii) at the institutional level;
{iii) at the policy level.

The systematic identification and assessment of technclogical

capabilities was to be undertaken as an dn-depth analysis of relevant ckills.

At the enterprise level

The technological capabilities at the level of the enterprise could
be studied, both with regard to existing industries and also in
relation to new enterprise development. Implied in this analysis wae
the need to differentiate the various productive units within the country
not only as they relate to various sectors of industry, but also regarding

their ownership structure, size, product mix, etc.

This distinction appears to be relevant in view of
the different objectives pursued by various enterprises; their
ability to react to technolugical and financial problems and

the degree of interlinkage needed between them and the government,

Similarly, it is important to study the industrial structure
within the country vis-a-vis (i) sectoral development; (ii) advancenent
"1 the lrchnology field; (iii) foreign participation; (iv) size of

«mierp:i. . {v) local value added, etc.

Furthermcre, a structural analysis should be evolved for the purpose
of determining the manner in which technology has been applied, *he
experiences cf these enterprises ia deéling with foreign groups,
and in particular in relation to foreign participation, and

licensing history in the licensing and technology from external sources,

In this area special attention was to be given to identify interlinkages
such as the utilization of capital goods and intermediate products
available in the country,




At the institutional level

The assessment of technological capabilities at the institutional
level is required in view of the significant role *that these institutions
are called to play in the implementation of a technological policy.
Recognizing as well that government institutions would have to be
instrumental in orienting and enhancing local capabilities, there
iz a need .0 ascertain at this level, the type of existing linkages

and capabilities that exist within various government institutions.

The assessment of technological capabilities at the institutional
level should in particular pay attention to R+D units, univers.ties
or technical institutes and consultancy and engineering facilties,
information centres, and other government agenciecs having direct

responsibility in promoting and regulating industrial activities,

At the policy level

At the policy level the asseccment of capabilities would have to
give particular attention to identifying what are the existing
policies related to technological activities and who are the people
and agencies in the government at various levels of decision-making
that should be contacted and have to play a central role in the development
of this programme., The latter aspect concerns itself with ascertaining
their views and the level of understanding vis-3-vis the objectives and impli-
cations of a technology policy. In this connecticn, special attention
will be devoted in identifying the human aspects and capabilities available

within the country.

Finally, it was stressed that towards evolving a criteria to deal
with this progranme it was necessary to underline the role of
technology as un element that provides a stimulus for growth in the
economic and industrial sphere. A more specialized survey and appraical
of industrial activities in a number of sectors chosen in the light
of local conditions and the relative imporitance of these sectors was

the subject of careful deliberations.
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Pogsible sectors for appraisal

Tentatively and subject to further analysis a preliminary

listing is given below on possible sectors for appraisal in the

context of preparing a technology plan for the Republic of Chana.

Mining -~ exploration techniques of mineral resources, their
recovery and utilization (particularly bauxite,

hanganese, limestone and silicate deposits);

Agricultural resources oriented  inducirial technology

requirements, particularly

- cccoa and cocoa~based products, for which a comprehensive

research and technology development programme could be
considered;
-~ timber-based industries, applied research programme;
-~ other food processing and -preservation industries,
various types of technological know-how to institute

new industrial development;

Domestic consumer oriented product technology requirements -
these would particularly relate to increased domestic
supply and quality improvement of daily livelihood
consumer products, durable articles for which primary
acquisition and dissemination of the "initiation"

type technology know-how may be r. ,uired;

Imports substitution prcgramme for partial yet systematic replacement

of long-term of imported materials, semi-finished prcducte and

capital goods. The technological know-how requirements may in this

instance involve also integrated product and process know-how

of a comprehensive nature;
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- Export products quality improvement measures, including the

strengthening of commodity inspection and a longer term

- e w2 D S VRN — -

programme for sustained development of quality improvements;

- Housing and construction technologies oriented towards urban

as well as rural development respectively. X

The above listing may require further expansion and is to
be determined in a more definite form during consultations with
the Ghanaian authorities. During such appraisal the total structure
of the Chanaian economy and national development objectives on a
longer term are to be considered (the present lavel of industrial
development, the envisaged contribution that the industry sector
may make to the Chanaian economy over the next decades, the external
trade situation, technical education and training, and financial
development resources). In appraising the above sectcrs, some
specific appraisal criteria may deserve particular aitention.
The capital labour ratio would in connection with the capital
constraints presen..y effecting the Chanaian economy be one of the
primary considerations. To strengthen a coherent pattern both
with immediate impact as well as development on a longer term, a systematic
analysis of technological manpower requirements is needed,directed

towards:

a) policy-making levels
b) system operation and maintenance levels

c) to support creative and innovative development.

Another aspect which may deserve special consideration are
locational factors. Seperate from the industrial location policy
it would seem appropriate for the structure of the Ghanaian economy
to concentrate technological development activities in a few
“concentration locations" (e.ge. Accra-Tema region, Kumasi region,

and possibly a third region).
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As regards the mechanics of the mission that may go to Ghana,

it was agreed that the mission will achieve the following main tasks:

-~ test the findings of this meeting and provide feedbacks;
= Airunsmit to the Ghanaian authorities some of the ideas
and conceptes that have emerged within UNIDO;

- revise the proposed programme to Ghana in the light of the findings
of the mission.

Outline of the work of the field mission

It is envisaged that the work of the mission would proceed

&8 follows:

preparatory desk work - visit to Ghana - drafting of report

Step I: at UNIDO's Headquarters, in which a reference file on Chana,
in genral, and its development plan and economic sitvation, in particular,
will be compiled. Spewial attention will be given to the industrial

sector and its development .

The material collected will be collated so as to provide specific
answers to the "ch:ck list" prepared for the field mission on the

basis of the naper presonted to the ad-hoc meeting and the discussions,

Caps in information, or "grey" areas will be clearly identified

for further inform:.tion to be gathered in Ghana.

It is obvicus thauv the clearer thre picture that cmerges from this
excercise and the greater the number of answers provided, the more

effective will be tre work of the miszion.

It is thought that this phase might take 2-3 weeks of desk work
in Vienna.
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Step I1: visit to Ghana of advance party (one member mission)

1 - 2 weeks,

His tasks will be:

to establish contact with Ghanaian authorities and particularly

with national counterparts;

to acquaint them with the outline of the terms of reference

and plan of action of the mission;j

to identify and contact the various organizations, and -~ if
possible -~ the individual(s) in each, who will be visited

by the missionj;

to draw up a tentative itinerary on the basis of these

contacts;

to check — as far as possible — on the validity of the
information collected in Step I, fill in the gaps and clarify
ambiguities, This will probably involve collecting and

analyzing more literature and daia obtained on the spot.

Step IIT: field wission in Ghana, 2 - 3 weeks (2-3-man mission)

Work will proceed according to the final itinerary mutually agreed

upon with the Ghanaian authorities, and in fulfilment of the terms

of reference, guidelines or "check list" finally adopted for the work

of the mission.

It

would be useful to pay special attention to 3
the political "weight" of persons interviewed;

assessing the professional standing and experience of

jndividuals at various manpower levelsj

differentiating between "official" attitudes and personal
views of persons interviewed, as the latter can provide useful

sifnificant information and suggestions.
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The work will, naturally, be reviewed and diecussed periodically
within the mission and with the national counterparts and alterations

in the itinerary and further information identified and appropriate

action taken.

Step IV: final report will be drafted in Vienna. This would take
2 weeks,

The report will in particular address itself to the Ghanaian
scene and outline progrummes for further action, short and long-term.
It should alsoc provide useful feedback to the conceptual part of the
excercise concerning UNIDO's line of thinking and possible future actions

on matters of technolory policy and plans for other developing countries.

K m e e = ————— - —— - —







17 - ANNFX

AN ATDE-MTHOIR® AND DISCUSSION PAPER FOR DESIGNING UNIDO TECHNICAL ASSISTANCE
TO A MMMRER COUNTRY IN TH® FIELD OF TECHNOLOGY POLICIES ;

PART I : CONCEPTUAL DISCUSSION

1. Outline of paper

This document has two parts:

(i) a caceptual treatment of the scope and content of technological

policy, and arecas, means and strategy to establich it (sections 2-6);

(ii) tentative programme to establish technological policies and execution

- of relevant activities in the country that has applied for assistance
in that field,

The conceptual discussion examines what is technology, what is a
technological policy, interrelations with global development policy,

specific instruments, feasible ways to establish it.

Span of ideas hus to be kept open to avoid prejudging on pclicies

moet appropriate for this specific case (not same policies suit all countries).

There should be no conscious or unconscious attempt to replicate in
thic case policies which were adequate for other countries or regions. Such
experience ic, however, valuable at a more "abstract level". To assist future
work in this matter we include an assessment of what type of knowledge and

information about the country would be required.

'« . _: _oprouch *o what is technological policy and ~rn’ lems observed
ir that rontext

First clarification: a policy is not a 1list of actions. It is rather
guidance to select actions., A policy gives criteria to refer actions und

decicl ns to,and to choose the means for implementing such actions and decisiong,

Policy making is concerned with developing or identifying relevant
.nuwledge Jor particular problem areas., The policy options are specified

4sing that background. The outcome is not less and not more than a set

~

ool \":‘H]"'S'
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This is to be contrasted with a plan or programme for
specific achievements such as securing specific technical inputs for
specific inductries at given dates. This has to be done, of cource,
and it is very urgent in the case that occupies us, but it ccnstitutes

a different level activity.

1t can bve quickly seen that the second activity has to be carried

out (ideally) within the terms of reference established by the first one.

In very simple, terms, the firct one would indicate the

"policy for shopping for, a.nd/or for creating, technology".

- The second, the programme, would include the "shopping list" and
the purchases or developments to be carried out according to the criteria

arrived at in policy making,.

Policy guidelines are, however, broader than what the concept of
purchasing/creating technology would seem to indicate., Sometimes
it is obvious and explicit that a certain action belongs in the field
of technology: e.g., signing a licence contract or developing a new process.
But many more activitiec have a technological impact or technological
"angle" to them. A tax, tariff, a development loan, a foreign investment,
can be shown to have an effect on technological develorment besides its

primary goal of raising a revenuec, starting a productive activity, etc.

The réle of the technological policy makers consists then in
perceiving and specifying this "indirect'" technological angle of
development activities (and evaluating “‘heir impact and the necd for their

regulation) as much as dealing with the direct questions related to technology.

apparently

?olicy makers have to learn in each national contex® how do different
unrelaled) activities affect in fact technological deveiopment, and how

do technology and specific technologicai activities atrfect the others.

We shall come back to these matters in other sections of this paper,
building up progressively our definitions and understandinge By way of
example, however, and without suggesting that this is representative of
the country that will be studied, we shall complete this section with
an illustrative list of situations typical of countries that find themcelves
in problems with the "technological variable" in their early industrial

development 3
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Production decisions incorporate "wrong" types of producta, €e g

by imitation of foreign concumption patterns.

Technologies acquired displace or preempt actual or potential local
skills.,

Technology development left to particular inclinntions of researchers

developed during training - technology not related to production..

Imported technologmy not understood, taken apart and assimilated
in
to assist 1in bvetter application, adaptation and as step in

substituting local tecnnology in  part at least for imported technology.

Contractual obstacles to such understanding, e.g., prohibition

of further use, patent systems blocking local developments,

Contractual limitations to expansion of use of acquired technology

€+gey export prohibition clauses).
¢ €xp

Unnecessary purchuases (of gcods or technical components) tied to

necessary purchases of knowledge,

Lack of criteria for selection of technology and confusion
between different kind of goais such as efficiency, global

output, development of initial skills, employment, income distribution,etc.

Developmenit of national techriological institutions unrelated to the

productive units and processes.

2 or wor=exivting purcnasing and contracting pcliecies in the

public sectcr or crierprises.

Weaknesc of infrustructure and manpower, and/or underutilization

of what already exists,

Lack of consultancy, extension, information and other "link-up"

facilities,




This list helps us illustrate the point made about differences in
the "abstract" structure of a policy and the complete, scheduled, contents
of a plan: the problems just seen are not referred to specific products
or branches or sectors: they can appear in anyone, and furthermore, they
are created by many different causes in legislation, administrative practices,

different areas of public and private decisions, etc.

More strongly we can show that neither of these problems is rolved by a
purely technical decision: the discovery of one or several new procecses, or the
hiring or training of a group of plant managers or the opening of a new
research institute are not in themselves policy solutions that will positively
influence future events, e.g., if by a fortunate coincidence a researcher who pursues
a personal interest discovers a useful process this does not guarantee that
other recearcn undertaken will be increasingly useful (clcser to davelopment

production goals) in the future.

3. The current state of the country's development and technology:

forms of appraising it

In this section we shall nct make a case for inventories of
scientific installations and personnel as a means for assessing technological
capabilities of the countiry under study. lNor, when explaining the proposed
method of assessment, will we mean we require a complete and detailed

appraisal of the country's productive structure to be especially prepared

for this project.

The information needed has to be correct but in terms ~f broad orders
of magnitude chosen to indicate indirectly the main features of the economy,
the depth of industrialization, the extert of the markeis and prospects

for different types of goods, the degree of integration of production, ctc.

It is important, for example, to know 1f import substituticn -
of the final goods/final touch iype - has created linkages or not, if there
are already rigidities in input structure, what levels of irtlencity of
capital and skills have becen achieved (as shown by branches in operation,

value added, processes incorporated).



(Remc..Li v that the technolopy fixes itself in production

processes and not in libruries or laboratories).

Data neotod 7111 include rough ratios of subsistence vs,market
eCoNOoLY, o ricult o voeindurtrial sector, indusirial product vs,
national prodact, consvmer roods vs, intermediate soods vs, capital goods,
purchasing vewer and ito distributicn, ownercship of industry, capital
accumulition, role of the state, forms ¢f financing, industry branches,
w dom oor pricitive estabiilchment, concentration, cavacity utilization,
vrig.a of the tecinology and conditions, origin of capital and intermediate

goodr, efficicncy, costr, atce

Other quections will cover the more specific acnects of capabilities for
{echnolo;y, Tt noticing,as we anticipated, that education, science and
technology inventorios are not enough. We need , of course, to know the
availability (quantitative .nd qualitative) of engineers, physicists,
chemists, und when and how are they working together in research units
or I the universities. Or we need to know the status of technical libraries

ad laboratory facilitieo., But we need to know some different thirgs too:

a) We have to appraise 1o what extent their resources are oriented
¢r anarchic, and in what direction, and by whom, e.g. assuning
there existc technolosical research, and further assuming that it
-0~ 2Y--e o a -otentially beneficial fiecld, we still need to make
£ .ee toore inon productive and distrihuticnal structure that

¢ . ev bt 1Y tuke upn the resulis for ~Tfect +.» final application,

b; de necd imowlédpe <f the linkage functions such as consultancy,
sension ard information, how they are performines and contributing

to tho integration of technology and production,

c) We nerd to know th ways in which technology is being obtained
\inveotment, licences, consultancy, imitation, invention)
.ud with whut results (in the production process and in forming

th - techmological furd of the country).
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d) As we asked about technological assets we need also worry ourselves
about problems. What level of skills and Imowledre constitutes
a development bottleneck and why? What are the practices in research

and in purchase of knowledge that reinforce weakness and dependence?

These and probably many other questions must find answers. This is not
to say that any effort to start building technological awareness and capacity has
to be postpored until a deep study has been completed.

The point is rather that this knqg%:ﬂf has to be progessively improvea
as background information of the forthcoming mission and technical assistance
operation and for the regular attention to technological policy matters
in national planning. It should be clear that most of the socio—-economic
data will already exist in pertinent government divisions, therefore the need is for
finding, collating and interpreting the data in such a way as to throw light
on the extent and structure of the acquisition (in the sense of productive

assimilation) of technology in the country.

For example, although it would be unscientific to say that most countries
follow similar technological development patterns, comparison of production
levels and depth can be possible against the experiences of other countries
and carefully used may be of guidance to assess the underlying technological

advance of the sectors and of the ccuntry as a whole.

4o What is technology?

We nced now to become more specific about what is meant by technology.
We avoided a detsiled discussion until now because an intuitive knowledge
of the tennsggugh 2;u1y'us through other discussions. But we now want to
emphasize certain aspects - the "social" aspects of technology, i.e.

technology as an attribute of a whole society, and this needs claboration.

In the first place, some definitions currently used. For example,
an cconomist could define a technology by a production function and the
technique or proportion inwhich the factors of production are used by a straighi
line through the origin (assuming constant returns to scale, etc.) when there

is substitution between factors:

e - - W—— — o "

-
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Capital -K 4

3 Labour - L

If there is no substitution, the case of fixed coefficients can

be represented in various ways, one of which is the input-output matrix.

Altematively, it can be said that "technology is the aggregate
of knowledge strictly necessary for transforming inputs into goods and
gervices".

These definitions and others could be discussed and criticized
but even that clarification would not get us closer to our goal,
because of the narrow construction used in those abstract approaches.
Notice that those definitions can very happily operate in a vecuum or in a
spaceship in which one operation of production is located. But we are
interested in discussing the development of a nation, and we have to
pay attention to the fact that the technological capacity of such
nation is not encapsulated in any finite scnse in any type of material
depository. Even in common, ordinary language common sense helps people to
recognize that "Switzerland has watch-naking technology" or that"Britain
had technological lcadership in the XVIII century". The notion of technology

aB a charactericstic-of a whole cociety is justly incorporated in such parlance.

If that is the correct way of looking at it, it better be known,
go that attention is payed to the true dimension of the problem(s) of
technological policy: to promote technological development une would need
to act in such a way that all participating levels of the society recceive

#*
gome stimulus in that direction o

:/ Under certain assumptions the market, it could be argued, can do that job,
_but the context of planned development and the reality of underdevelopment
and market imperfections allow us to ignore this possibilitye.



Can we agree that technology is not a formula or a building

with testing equipment but a social ability with courtless components?
Without pretending to present a philosophical proof, we can indeed for a
moment look at it that way, for example in the case f a firm that "possesses

technology" and applies it. Where is that technology in the firm?

Can we find one, two or ten experts, engineers and scientists who

"know" and control such technolegy in the firm? Indeed, there may be in the enterprise

some persons 'possessing' key knowledge, difficult or impossible to replace,

but even they do not "possess" the whole of the technology; they know the
proces.es and can improve them or invent new ones, perhars. But the

technology is in the whole ongoing industrial concern, spread over several
hundred people; they are in technical departments. specializing in different
operations, testing for qualiily, designing, maintaining the productive equipment
to the specific standards; they are in the shop floor operating the equipment;
they are buying the inputs and directing the activities of suppliers via
technical specifications; they are organizing the flow of production or

costing the operations. And outside the plant there are other suppliers

with technical (and plant) capabilities to build or modify equipment as required.
I.e. whether we look within the factory or outside it at the whole society

we find a web of interlocking skills and services anyone of which has a part

of the, and in, the firm's or country's technology, and a limitation of one

specific capacity may become a social limitation.

E.’., it was recently revealed in a large industrial country, which
has pioneered the nuclear industry, that there is at present no (national)
firm which can make the main steel pressure vessel of Light Water Reactor
systems to the required specificition. This shortcoming closed technological
options to such country, forcing it to import the pressure vessels and

preventing future exporis - in spite of the regular award of Nobel prizes

to that country's scientists.
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The preceding paragraphs therefore strongly suggest that
a technolosical policy (as opposed to a technological "schopping basket"
type of yl.n) hius to concern itself with transformations in the whole
of the protuct-ve network of society as well as with possible shortcomings

of come functi.nse.

e Is a tochnoloy policy possible?

The pre-~ding discussion seems to indicate that it is not
possible to induc~ technological development as it would require %o simul -
taneously rv-ach an infinite number of agents with the relevant
actionsd .., f technology is a social skill, of which many members
of nociety e individuslly (or collectively as in a firm) the
holdure, 1t would seem to follow that it is not possible to train all
of th.uny, 21 to supply all the information that each and everyone

requires, «te,

But that is not the content of a policy. As we said a policy
is made ~f guidel:irnec, criteria, indications of means. It operates on what
is common to reory individual situations and their number is not an obstacle.
‘v Jescription of technology as a social attribute is there to motivate our
wor w . opot Lo ounbatit it, It should lead us to more correct proposals

irran we 1oull huve reached, if we had adopted a more simple minded view.

The technology policies adopted in other developing countries have
v o ooted mothede ta achieve the wide—spread impact that we have shown

BV

- (ae tuchnicue ured is the generation of demar.d “or local technology
Ce8ey Ty avting in the "breakdown" or "disargregation” of imported
technology. Fach operation of purchase of technology, even if it is
decentralized, has to go through a process of analysis and
rnegotiation that Jdeepens the utilization(and, therefore,
¢r.courages the improvement and further development) of local
capabilities. (This is based in turn on the observation that,
gisen previous effort in formal education and in the promotion
of cience even if only at academic level, there is always

sov talent and infrastructure available).

-
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- Another structured technique is the assessment of overall
needs of development programmes and public sector purchases
and the establishment of preferences and support for local

services and equipment,

- To be able to spread production technology common to many
aspects of manufacturing, information and extension services

extend their action to the whole range of industries.

=~ Regulatiomson licensing, patents and others are modified to

ensure they promote and not inhibit technological development.

= Correct research and transmission procedures are demonstrated

via projects undertaken by existing technological institutions.

- Pirms are required to present project proposals for applied
research as they contribute to a fund to finance such activities

and the best projects are selected to be financed by the fund.

-~ Tariffs, taxes and incentive structures are examined to make
explicit their effect in promoting or blocking correct

technological behaviour of ecnomic agents.

=~ The effects of technological options on development objectives
such as employment or income distribution are analyzed to

provide criteria for other policy acticns.

In conclusion, a number of methods exist and can be created, to widen
the reach of policy. The firet step is to easure awareness of technology
a8 a feature and an asset of the productive wnit or country, and to
understand that - not withstanding the intrinsic merits of scientific
achievement a.nd/or invention - the point of technology is to acquire and
exercise a comparative advantage in production. The technologey position of a
fim or production unit of any kind has to be acs explicitly understood as the
financial or commercial position, meaning by this not only xmowing the
technological assets exist but knowing how they are constituted and “he

individual value of the components of the"asset bundle".

- e e e e o ——-



Once this consciousness is acquired, il becomes possible to visualiz
either tho conscquences of any action for the technological position,

or the conscquernice:; of the tectiological actions for the overall development
g p

of the concer:, tcctor or contry,

Finully, to mik: clear not Just that the technological policy
is a possibility bu' how it is to be con-tructed, we have to add that it

must be a gradual procecs, There are several interacting factors behind this
requisite:

= GSome initiul help may come fronm international technical assistance
but no definitive policy commitments can be taken until full respcheibilis;-

has not been transmitted to qualified personnel in the national
govermnmert,

= Initial resources of personnel and information to specify the
oli are scarce. (As we shall see the progressive development
p <y ? P P

and application of the policy generates more of these resources
as they "learn by doing").

- Although initial assecsments must be quite broad and quick 1to allow
w ninimum of acticns to start immediately,the deepening of tha policy
studies and decisions takes time (cee section 3 for exarple for

information requirements),

= Havine ~elnctod a number of areas of action for immediate
plintis wirets with the double aim of reaching a snecifie
.1 A supr Tringe g training and demcnistration. ~ound, certain

time wil' < -~rise witil they are implemented, completed and evaluated,

= Technology poiicy ic not to be left Just tz iselated "technology
policy units", Technological criteria, as well as criteria with
respect to tr~hrolory, have to appear in other policy areas, and
this will tke time to achieve because a nunber of persons in different
arcas of the administration will have to become familiar with the new
(additionul) ~imect cf their functions and will have to dcvelaop
“rocedures and criteria .o link their field with the field of

t. hnologicl policy.




In consequence, it is not possible to implement a technological

policy by the production of a set of documents and official instructions
and regulations. Neither could it be done by a technical assistance mission
not by a national committee and/or legislative body. A progressive approach

is required.

However, we are not saying that the whole matter of adopting a policy
and a plan with respect to technology has to be posiponed co that prerequisites
can be previously fulfilled. All we suggest is that an evolutionary approach
is needed., The actions that conform that evolution should start in the
shortest possible time and it should be possible to assess them very soon.

In fact, the first contacts of the national government with UNIDO are clear
in indications of what is needed in the shortest term and it is clear

that the first steps of any programme should account for the needs so identified.

The point of our argument go far is then not to deny or
postpanc attention to well-known problems, but to provide a framework
that will enhance the role of the relévant set of projects to become

the first steps in the evolutionary process of a national technology policy.

Part II of these notes takes up this objective in the context
of describing a progressively developed technology policy, that will
rely far more heavily on doing and on learmming by doing than on abstract
plans, thus developing in parallel the policy, the instrumentis, the actions,
and the persommel and institutional capabilities required in govermment,

production and technology itself.

6e On the possibility of ontimum short-term use of limited resources

When, as in this case, the national government (and the
{nternational organizations which act in its support) face the necd of
dealing with shortest and long-term iscues simultaneously, kceping the
proper perspective on ends and means as well as defining exactly the role of
participants in the process requires special attention to avoid unbalanced solutions
and to make sure the available resources are used in an imaginative way in the

process.



In this case tho range of rcquired actions goes from securing
immediate improvements in industrial operations to incorporating technological

policies into the long run planning and programming.

A lack of balanc: in desifm and/or implementation of the necessary

measures cn lead to some of the Tollowing miciakes:

a) Concentrate on covering present reeds only, relying on technical
inputs (technical assistance, fureirn consultancy and/or technclogy
and/or investment) in an ad-hoc basis without an integrated vision
of the crrnsequences for the whole technological process and without
establishing any foundations for the medium-ierm satisfaction of

broader needcs.

This can include as a special pitfall excessive reliance or
methods that require longer time for yieclding results, as may
happen if too heavy a burden is put on formal training of

technical and managerial staff, which may  take years.,

It also inecludes the dangerof overlooking the specific short-term

contribution thzt local persorriel could make if redeployed for better

contact with industry, as in backing up extension and information

activitiese.

) At the opposite end of the spectrum, concentration on the
sometimes called "scientific and technolossical infrastructure”
ey ot o facilitics and personnel) and quantitative goals
ir. .. "oupply" of advanced eapuatilities, may not only disiract
atvention from urqent short—term acti-n bui @ so nislead  the
governm: it nto believing that ihe links between science and
technols~y and nroduction will be automatically taken care of by
institution building, obcervation trips abroad, creation of

hierarchies ir the scientilfic community,ectce.

Our point of view (working hypothesis to be verified) is ihat,
eve. if thr: is only a limited number of trained technologists and engineers,
re wre co%ably wiyrs of increasing in the short-term their impact on

iwesirisl o .isiont and operations.
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A first step on any programme must be the assessment of this
possibility closely linked with evaluation of the feasibility
and requirements of in-plant advisory extension services, information
support and trouble--shooting and short-term training on specific skills
for managers with recponsibilitiy for running industrial plantz,ce.ge.

in organization of production, maintenance, etc.

It is not known a priori if this is possible but it is worth
indicating that it may entail some temporary or permanent changes

in the role of existing staff and institutions.

We are thinking for example thaé: on the one hand, a too formalistic
approach may block persomnel mobility, stating , for example, that
university scientists, technologiets and engineers must only devote
themselves to certain levels of teaching and research; while on the other
hand many times it happens that many of them could break production
bottlenecks by part-time trouble-shooting and advice to industry; as well
as acting as referral points for the research for available free informaticn and
technical data required in the production process. Another hcne
would be to engage more closely this qualified staff in the design and testing of
national equipment and adaptations, acting perhaps more as desism consultants,
than as researchers,fcr some time (as it happens even in advanced couniries
in war or space programmes in which the formal science-technology-production
links have to be shortened and the scientist successfully contributes to

design, pilot plant or equipment building and orsanization of production),

Finally, with respect to plant or technology. which are imported,
if there are not cnough engineers for techno-cconomic evaluations, the
technologists of universities and research institutes could rive substantial
support to project evaluation tcams in understanding the various implications

of alternative technical proposals,

We are hoping in conclusion that, ascsuming that at least a core of
capable personnel currently exists in institutions not linked to decision and
production, their capability could be brought into industrial and technological
matters on at least a part-time basis to bridge the gap in time that more
formal training would require, through the mobilization of existing knowledge -

in the community.
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(An additional benefit would be the forging of permanent
links between the scientists and the producers which would survive

the return of the former to their more specialized tasks).

All of this is, of course, tentative and requires an on the spot
feasibility assessement before making it into a strategy, but it has
been included in this paper to broaden the scope of ideas beyond the more
formal and hierarchicl notions that could be suggested by the example
of more static scientific, academic communities of highly industrialized
countries in which a higher specialization is possible and only rarely an

= emergency may suggest questioning the existing structures.




PART II: TECHINOLCGY POLTICY,S3TRATRGY AlUD ACTIONS

1. Areas and stages

We are clear that we do not expect to see a technological policy
establided in a monolithic, once-for-ever, way. We know that decisions
on guidelines for action, criteria for decisicn, choices of means, will

have to be developed over a period of time.

We can be slightly more specific atout the main thrust of policy
and policy making during the first stages of its development (we are not
however specifying the concrete actions and goals but the general type

of results pursued).

At the beginning, there is bound to be some confusion between
overcoming current difficulties in the preductive sector, and technology
policy activitiess In terms of industrial development, a number of assistance and
training activities could take place, without reference to technological
policy. They become technological policy activities only when they are
explicitly managed to generate awareness and experience of teochnology
as something that has a meaning and importance in a bronder concept.

They also contribute to technological nolicy as the specific erperience

of those activities allows %o undersiand the way in which the technology
factor can be handled in development. Aldo, insofar as personnel become
familiar with looking at things from this point of view of the behaviour
of technology, thcy can become involved in the desigm of policy. Economic
and planning experis and managers who supervise these procesces similarly
increase their awareness and understanding of technology as an identificble

factor.

The initial stage would therefore comprise two types of activities: those
motivated by the shortest term priorities,rchabilitation and nodernization
of industry (in which the "learning" about the technolorical factor would
be not the main outcome but a "joint product") and others undertaken more
specifically to learn through doing (eeg. in areas of search and negotiaticn,

diffusion and information, applied research, etc.)

A new stage would then see the establichment of effective nolicics
and instruments in the required arcas. We do not know with procision what

these areas will be: the learning by doing includes finding out {in the initial



stages, through the experiences pointed out) what the rclevant areas,

boundaries and interrelations are. But we can point out the more likely cpheres:

Operational areas:  Creation @daptation, inventicn, innovation)
Absorption (seurch, nemotiction, implementation, aseistance
training, comnleie assimilation)
Support (informition, extension, stand.rdization)
Industrial _continu.ric
technology procesces_ (in=nlant adaptation, irouble-chooting,
extensions and new applications).

Direction areas: Menagement of knowledge-oriented activities

Policy-making on technology

Capability arezas: learning formally @nd on the jot, technological skills at
operationul and direction levels defined above,

At such stage, the understanding of interrelated implicatiions of
different actions in the plamning and administration of development, in
running the production system and in the explicit overation of technological
programms, should be quite advanced and policy-maling in the areas indicated

ghould have become quite reliable.

have/
The techrnolcgical factor wuuld at tha%t gtae become well integrated

with the rest of the development policy, with the cenire of gravity of

technology nolicy close to the planning and producticn institutioas.

Also, thetechnological policy would have to be internally integrated
i Jl.e ot arcas .ho .o are not uwteopenuent btut i ercoepend: it (witnoss the
. et relataon (option) between creation, and extcrnnl abmorntion, as

Jhown in the use of "di.asregation" as a policy 1.7 v i.e

“he quesiion wi'l surelv be raised, what arc the rescurces for
gev..noping this policy-making (And sxccut ion) canacity. Will they have to be

egpe 1ali added to adminictration? Will the local personnel be reciuited

o « tablich an institutionalized policy-makins cyoten?
We cannot answer there questions in detail but in principlc the
st oo lemy choulld ve one of finding roles for existings resources rather than

embarl. .ng on -levelopmnont of etirely new neadres", With respect to

. . , .M . .
actztutional s U oon,y the aprroach oy ',wro‘]v";cb-.zVZo:‘?,r,cr:o the neced for creating
W ucracy ol techrocrac for at least iwe or ihre. years, Perhaps the

e ) J

-
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only concrete recommendation would be to establish an interagency "thinking
group” on technological policy, in the Planning Office area, or in the

Ministry of Industry or its equivalent.

8. Possible rance of technological prosrammes

To conclude this paper with a possible foundution for concrete
activities we shall now tentativel}v those eligible for a programme
(of several Yyears duration) for a ccuntiry committed to the development

of its technological capacity in an orderly manner,

The actual timing and interrelation of projccts and adopiion of
policy measures in cach ardall aress will depend in each case on the
ability of the country's government (assisted by UNIDO staff and consultants
as required) to assign existing resources to and develop new ones for the
project activity areas to maximize the acquisition of experience to gradually
reduce technological dependence. The feasibility of any schedule can only be
assessed by the UNIDO staff, consultants and national comterparts by
analysis of conditions on the spoty it may require several rounds
of discussion and proposals, because this area of work is largely uncharted
and it will therefore be advisable to allow new ideas and crientations to mature
before launching programmes of uncertzin cuccess. In other words, the content

of this section is quite tentative and presented as a basis for discussicn only.

(on the other hand, at least some support activities are clear cut
and the need for them has been stressed, therefore some practical start nay
be made in the field of more urgent assistance to the productive scctor

in the shortest term, while medium and long~term actions are specified).,

The proposals to be presented encompass those alraady discussed at
UNIDO Headquarters with a delegation from the country under study and
incorporated in a draft set of projects in that onportunity. Thic new
document, however, introduces fundamental changes in orientation, broadens
the scope of the proposals towards production and planning in the econcnic
sphere and sharpens definition of roles of institutions and staffe The nossible
goale of "technolory management ability” at macro and micro levels becoinc more

visible and therefore more open to profitable discussions.
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Avout the time horizon, it should be kept in mind that the
final goal of this programme will be to establish in the country

a technclogy policy prenared by nationals of the country. This means

that it will be required to develop the necessary canabilities where
these de not exist. It will be necessary as well for naticnal staff

to become fully conversunt with the role and linitations of techinology
policy and its instruments before a formal policy-making effort is
established. Ve may, thus foresee first 4 stage of perhaps two years

in which a number of practical and training activities will be
undertaken; sccond an interval of evaluation finally followad by +the
setting uvp of a formal policy-making effort and preparation of a

proposal and its discuscion within the government for its approval,

The final stages are renresented in the 1ist below by subsection C,
Activities A and B are the ones with the highect impact in the chortest
term. At the same time A and B together with those from C to P have the
three—fold role of providing positive results :/, training personrel
and building un expertise, and experimenting with und aralyzing thecretical
and environmental factors to obtain the prior knowledge required by +he

policy-making effort itself.

These activity areas are discusszed individually in the final

pages of this section in order to facilitate their analysis bty the

Worl -0 fircun, T+ i~ 490 b~ noted that there will or ~losn interrelationsg
boeowioer.. otweern these activitios within *he overall DrOSTAMME
t. .n.gs peper does 't cover this last agpect n de ). In fact, although

.2 ultinate poa” of this analysis(and of the disrussions to be
sidertaken between December 19 and 2) in the preraration »f a specific
p-opo:.:1 in. luling detailed description of UNIDO participation, ii is not
yet nossibie to outline such proposal, The scheduling of national

"mlemertiution and ULIDO support cannot be undertaken before agreement
cn vhe - neral orientation is evolved at UN1DO Headquarters and appraisal

ix the crntry itself has been conducted.

* - -

’_/ Li %t mm of some immediate eolutions for the industrial sector,
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A. Short-term technical and technolosical assistance

This activity is the onc that is clcsest to conventional
technical assistance from external sources for the industrial

sector,

We assume that all the ordinary techniques in tnat matter
are valid and required in this case too.We believe the situatian
in the industrial sector does not admit postpcning support
and/or remedial action. But there will te a difference in that
a specific effort will have to be made to cstablish these support
activities in a framework of at least some "abstraet" thinking
about the overall goal of technolorcical management. It will not be
enough to resolve problems with outcide inputs. It will be necessary
to improve the overall problem solving capacity of the country at
the rame time. The indirect implications of technical solutionc
apparently correct in the short-term must be appraised, and national

gtaff must participate in this process.

B. Industrial extension services (IT3)

An expanding industrial sector pressing against the limits of
the accumulated managerial expertise and availability of production
and industrial engineers will possibly require a service
activity to deal with day-to-day production and managemeni problems,
information needs that do not involve sophisticated search for new

knowledge, etce.

An IES is a permanent link between operating enterorices and
formal and informal sources of assistance and irouble-chooting.
It may help to bring about more fundamental changes, but in principle,
its function ip to fill gaps in managerial ability and tc bring
a fledgling industrial sector to a minimum level of technical

competence,

.
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An TES can be established with the involvement of existing
technical and research institutions and technical and engineering

staff with ineplant and production expericnoe,.

C. Short informative and diffusion courses,

It will be convenient to create awareness of what is planned
to do and understanding of the basic principles by means
of conferences, shert courses and discussion seminars on the matte=g
involved in the explicit consideration and management of 4he

technological variable-in general and in develoning countries.

The target population for these courses will be constituted
by appropriate groupings of cenior and operating staff in different
brai.ches of the government, the promotion and development institut ions,
the producing sector (public and private), and the scientific

and technological research community.

The contents of Part I of this paper is an appropriate example
of the issues to be explained Also, the relation
between technology and economic and business power of industrial

countries has also a grest didactic potential,

Subjects for lectures and conferences will range from
the more abstract topics of what is a policy and what policies

i »ssible ar.d what elements they comprise, to the explanation
of activities to be undertaken in extc.asion, information, cearcn,
evaluation (inecluding criteria), unpacking of technelogy, organization
by rojects, programmes and institations, applied researck and

implemen.ation of results, etc.

Yo Doing and learning in specific areas

It is impossible to train technology  searcters, evaluators,
planners and researchers just by formal teaching. There is a role

¢ ovurse for basic academic education, which wa agsume takesplace
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»
in any case —/; there is a role for "consciousness raising" as
in C above; there may bte a role for complementary education,
as in F below.

But there are two important reasons for recommending doing and

learning, and learning by doing:

(i) There aie no formal techniques for the trairning results

desired;

(ii) We should absolutely avoid~ separat ing personnel from
what are or should become their responsibilities. It is
bad enough to have to cope with an imternal wastage of talent caused
by erretic and self-serving scientific work (which even
ifvgood® gla%t go very far in a depressed technical and productive
environment in any case!). We would not want to add to that
evil another wastage, i.e.taking away from industry and
from government and technical responsibilitics the good
elements to isolate them wvia "schooling" and "study tours"
for long periods from the positicns in which they can

employ and expand their talents.

The programme will then include selecting cases and forming
mixed teams (country officials and consultants) to give information,
to search for technology, to define and negotiate ¢ -ditions, to
evaluate and propose the means for unpackaging and ucmand creaticn,
for adaptive and original research, etc. always related to ongoing
development projects such as the modernization or development
of industrial brarches. The technolomsies found, chosen, or develoned
must be the ones actually incorporated in the process of develoopment,

These are not abstract, theorgtical "case studies".

The depth and actual content and prosress that may be achieved
in these areas will of course depend heavily on the availability
of at least some skills and capabilities in the national technieal
services and production sector. Also, it may be found that current
industrial sector policies, investment practices and other promotional
measures actually hinder the national development of technolosical
capabilities, as it has been frequently observed in the expericnce

of other developing countries.

¥/ it inhcre are serious cducational troubles it would ‘?e {)Jo.zﬁiblc to ?rinr,
pe acpion in e academic yield into this proposaly, Lut wWe canno
%ﬁgnk g adv%s:x%&c %or gﬂo time ‘bcmr,.



_39-

With respect to the first point, consider {inis exanple: the principle of
"unpackaging! technology is well established in tneory and in the
experierice of muoyy countries at a means for direeting demand for
, technological inputs toward national engincering, capital pgoodcs
design and conciruct ion, etc, This is however contingent upon
the existence of at least a potential for supnlying these inouts,
If this potential is below the minimum required, 3t will be necessary

to cstablish additional activities for its development (evg. see P below),
general /
With resnect to ihe effect of current pelicies th: project

approach as recomuended should allow to discover specific inctances
in which these policies in fact block pocitive practices with recpect
to national technological development and which will require

adjustment and modification of such policies to allow such ‘eveloprent,

E. Theoretical studies and development of criteria

The pressure of decisions in activities of type D will force
the fast search for advice and criteria for decision-naking inthe
short-term in the different policy areas mentioned. The development
plan guidelin~s, and the expertise of various units in the pianning

and govermment spheres will be the possible source for this information,

In the longer term thoughyit will be necessary to enricn

the background for this activity. Special study and recearch groups
should gain command of state of the art knowledre (and later make

€ . 0¥ centribution) in fields cuch as:

= Definitior. and evaluation of technologic.i™ 5. .tus of

sectu o ad industries;

= Identification of technological content and effecitve
transfer in technical assistance, investmoent projects,

licensing and service and design activities;
—~ Economics of technology;
= Appropriute technologies;

= Interaction between development policies and tochnological

T A A I s ———— . S e A

poliay;

= Fmployment effects

- lncome distribution cffects;

=~ Linkages and oxternalities in investment and technology;

Bt et Sdbninn e 2 L S
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-~ Technology and developnment styles:modern large-scale industry,
low production/simple technology village industries, etc,;

- Capital and tcchnolory accumulatiorn;

- Horizontal co-oneration with cother couniries in the region
and in the developing world. Alco, possiole links with cmaller

advanced industrial economies and/or enterprises.

Fe Complementary training outcide-the-inb

In C and D we covered respectively general awareness and
learning by doing, as means for developing the additional skills

required to handle '"technological variable thinking".

In a selected limited number of cases, it may be useful
to train more formally, at home or abroad and cn a full time
besis the personnel required for gpecific functions cuch as information
and research in selected areas, technical services, etc. Such training
will possibly be on the job. We do not recommend to send staff abroad
to "see" how research is conducted or how information is sought

and suppliedt

People selected for travel should go abroad to do actual work
in their fields and upon their return home they should organize and
do the sane soax'ltsoo/f work as managers of prgjects and zervices, training
in turn their staff "on the job". This may imply promotion of younser
technical staff to the management of operational services where they
will be responsible for both manaPment and results, whenever it is
not possible to obtain a dynamic response from established grouos

and institutions.

G. Technolosical policy activities

As explained at tnc beginning of this section, we do not
foresee the formulation of explicit policy before activity areas Ato F
bear fruits. Any attempt to develop such a policy in a formal way
in the short term will be theorgtical and self defeating because there
will be a dearth of understanding, knowledge, people and
commitment to the effort. A premature orientation towards estcblishing
abstract tochnology policy guidelines may result in a wastcful misallocaticn
of human resources which would lack the foundation for contributing

in a positive manner to ihis effort.



Ify on the other hand, 2ctivities of 4lhe types A to R
(_a.nd/or others) thear fiuit in the extension of the rangn
of experiences -nd crrebiltics o differcnt ievels of the
administration :nd production “vatems, the country will have
the opnortunity .nd the newns for a meanineful policy makine

effort within th» national development fraaswork,

9. A comparison tetween cunply of technical inputs arnd develooment

of technolo~irn) nelicy ~nd instrumn+s,

There is one natter we have rcferred to befor which

deserves a final word of clarificaticn,

The problem facing us is in two dimencionss: the short-tem
improvement of industry via supply cf technical wnputs, and the

longer temm capability of procuring such inputs,

The first problem clg/seen (in 2 very simnlified way of course)
as a‘technological sho,pping-list“. In figure 1 we represent 4he short
term problem saying that it concists of looking at each sector
(vertically) and checking what inputc are required to improve

1t8  performance witheut delay:

| Sectors/
Tooats cextile Wond Becatn king Cremical feceooes

; L e

r.aterial
selection

——d

| /
Machiner.'y \} \T/— \I/

maintenanae

lew processed

New equipnment

Production
planning

Lot

.ew licenceg

Mew invecimoerd s

SR O S
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Each sector is examined with respect to all poscible support and remedial
actions, this gives origin to a technical assistance programme with adequate
components for each sector. Some of those components are technological
inputs and we may decide to call that - technological plan, but will, in fact,
have little long-term  impact in the ability to make decisior.c ~and choices
about teclmolo{:}r,if}el? inputs provided by technical assictance will
restore or improve production capa.ci‘t?\)r‘.rt n the other hand, the vnterprises
which receive the inputs may or may not become more atle to securz similar

inputs in thc future.

The objective of a technology policy, however, i3 precisely to
enhance that capability for searchy choice and incorporation of
required technological inputs,

In order to do that the country needs a policy end policy instruments
and when the objective is a technological policy the procedure is different:
emphasis shifts from covering all Ssectors to covering all instrunents, as
gshown in figure 2:

FIGURE 2 Sector/
Instrument Textile Food etc.
processing
Search »
Evaluation - [~ ik
Selection

Negotiation

Disagiregatio

\daptation

R+ D

The technological policy programme requires the development of

capabilities in the areca of each peicy instrument - but not in all

seotors,

.
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When we think of technoiogical policy capabilities,
we need to make sure that training, learning and application activities
are undertaken in each area: in search and information, in negotintion, see,
in research and dcvelopment. But it is not necessary to attack simultaneously
all sectors. We may develop negotiation skills by working on the licence
contracts of, say, the food industry and the electric industry.
These ckills may later be used in other industries, e.g. in the chemical

industry negotiations,

The condition in the technological policy area is then to develop

all instruments. In the technical assistance for the short- term solution

of current problems, the condition is to check all sectors and attend
to their needs.

In terms of the actions specified in section 8, the actions of grours A and B
necessarily refer to all sectors. But the activities that follow,
specially in D are to be organized by instruments or policy areas and the
leamming and development of experience will be referred to real development

needs but limited to selected cases and sectors.

.
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