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INTRODUCTION:

Although cconomists have long maintained that technology is one of
the basic four factore of production ( Labor, capital, land, enterpre-
reurship), its exact nature, measurement and relative contribution
to the producticn process have been made vague by incorporating them into another
factor of production; namely enterpreneurship. Unlike, labor, capital
#nd land, whose exact roles in production were well-defined, and
guantitatively determined, technology became so elusive that it was
essured constant by the vast majority of economists. So ,for more
than 200 years since Adam Smith's publication of his treaties on the

lealth of Nations in 1776, substantial theoretical and empirical

progress has been made on the other three factors of production except
technology. 1l foet, Abramavitz in hi, 1956 pioneering r<search on
the relative contribution of technology to output growth in the US
called it the " measure of our ignorance". Today, Technology as an

input to the production process is still in a fluid state,

Recently, and specifically during the last two years since the
1976 UN resolution to convene a global conference on the application
of S & T for development, much has been written by economists and
non-economists alike on technolngical needs, dependency, self-reliance,
planning,monitoring, co-gpei.tion, (tc While & number of specific

courses of action hove wmarged from ‘hesg conrerence, meetings, national

and regional papers and in.ependent research by non-governmental




organizations, the subject matter remains elu>ive due in parts to

its complexity and in part to " our ignorance".

This pape- suggests a tentative outline of a technological strategy
for a developing country. Therefore, it will look into the subject of
this meeting, " Planring for Technological Development and Self-Reliance
in Developping Countries”, through a step-wise plan of action. It also
looks at it from the national view point, not the regional or the
international. Our technology strategy, which consists of 4 steps,is at

best suggestive. But, it represents an initial step in this direction.

In step 1, it is argued that each developing country must start by
identifying and then prioritizing its development goals. In step 2,
identification of technological needs in view of the results obtained
in step 1 should be undertaken, fc'lowed by a subseq.ent process of
prioritization of the country's technological needs in both the short
and long term. The third step will be to develop a well-articulated,
flexible technology plan along the lines of the country's national
economic and social plan. This involves a detailed and thorough
assessment of the available domestic scientific and technological capabilities
in order to determine how much of the technology plan objectives can
be met through local efforts, foreign technologies, or a combination
thereof. Realizing the importance of reducing the country's dependency
on foreign technologies, step 4 calls for an examination of the most
appropriate and realistic policies required to strengthen indigenous
scientific and tecknological capabilities in view of the outcome of the

preceding threesters. Included in step 4 is an evaluation of the alternative




modes of co-operation at ine regionai and internationai ievels. We shall

ncy take up each of the steps for further elaboration.

step 1. Identification_and Prioritization of Developmen: Goals .

Tha first stap nccessary to achieve technological self-reliance is to

J2v2lop 2 1isi of the mcjor objactives of development. In the past, develop-
ing countries det2rninad their development goals in terms of certain
parcentage increasc in GDP or per capita income over a given period of
tine. This however is not sufficient for the determination of technological
reads. A more datziled delineation of specific objectives should be

; 2iven .Parhaps, coals can ba defined for each sector, where a sector is

| broadly cefinad to include such problem &reas as outmigration from the
rural arcas, desertificatinn of arable land, national internal security,
inrovements in .aptain enrvicas [ 2,a, .awage, electricit , water,
+nlephones), etc. iIn other worcs, sectors should not be 1imited to the

/ scnventional econcmic classification of mining,industry, banking, trade,

=2, Throuch a natioral dohate where thc masses can contribute to the

~verall objectives of devalopment, a listing of short-term and long-term

~,215 for each "sector" can ho drawn up.

Chviously, 1t will Ee {rnossible to meet all the sectoral objectives at
13 sama time in view of the limitedresources available. Hence, a process
)i orioritizacion nues he ooitTitsd, and s too must be a subject of

ational caha e, Y~ pezd nnt aamine this process in detail for it lies

sutside the scope of this paper. Sufiice to say that a detailed tempora)
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delineation of each sector's objectives along with its ranking among

the other national priorities should emerge from this step.

Step 2. ldentification and Prioritization of Technological Needs
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Just as national ecoromic plans develop models for resource allocation
( resource availabilities and requirements) especially in regard to
Yabnr and capital the same should be done in regards to technology. Before
proceeding any further, it is worth cur while at this point to define

S&T.

By science, we mean the software aspect of S & T. Here the emphasis
s on the need to apply scientific methods for problems solving. These
probiems ne d not necessarily be 11 ited to the very mplex and technologi-
cally sophisticated areas such as in nuclear energy. In fact, scientific
techniques can be much more useful and less expensive when applied to such
daily problems as traffic congestions, bureacratic tangles in specific
government agencies, mail distribution, transit systems, hospital administ-
ration, management of passport office, etc. Not only {s the cost incurred
in improving these services relatively small but also the benefit is substan-
tia! in that it reaches a large number of the people directly. Furthermore,
these organizational improvements tend to have a far-reaching influence
on the management of other public services through what the economists call

the demonstration eflect.

Technology, on the other hand, represents the hard ware component
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of S & T. It r lates to the manner in ‘ich labor, capite® and land will .

be combined to meet certain specific sectoral noals. Technology in essence

requlates the relationship between man and the machine. In this sense, the
man/inachine relation differs from one sector to another within each sector.
for instance, certain production processes within the manufacturing
sector:are Universally. similar. The same goes for telecormunication
facilities. However, the technology required in the education sector
differs widely from one country to another. Here, the options available
are more numerous than they are when, say, the country aims at estabiishing
a cement factory. Hence, it is important to examine the available

technological alternatives for each sector so that the selection of the

most appropriate alternative can be made rationally.

Technological needs differ from one country to another depending
on their respective stages of industrial development. The more advanced
the stage, the nure complex and costly .:chnological need: will be and
vice-versa. Also, the degree of dependency cn foreign technology tends
to be an increasing function of the step of development, Technological
needs, on the other hand, are linked to the sectoral goalsand their
national priorities as developed in “age (1) above. In fact, technological
needs ought to dove tail with the priorities assigned to sectoral goals.
Sectors with relatively high priorities should be given a team of
scientists and technologist whose task will be to specifiy the alternative
technological process available, their sources, costs, impact in the .
environments, cequirements o~ carplementy,y futtart of meoduction, etc.
A temporal plan of action should then be deeloned in which specific

technologies are matched with avaialble resources with the objective

of achieviag the production targets speficied in step 1. It is only in
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this manner that an organic integration between national development

goals and technological development can be attained.

Two related issues need to be examined at tnis juncture. The first
deals with the need to develop « sufficient data base from which alternative
technologies can be identified. This task may prove to be time consuming
and financially burdensome, both of which developing countries can i1l
afford. However, there are several approaches that can be utilized to
mitigate against the time and the cost required. First.of all, only the
few high priority sectors would require a broad data base as the one
envisaged here. Second, {f the team of scientists and technologist s
selected on the basis of expertise and ability and not political
connections, greater strides can be accomplised faster and at a lower
cost. Third, regional cooperation among countries with similar problems
and prior.ties can reduce the cos. sianificantly. i.nally, developing
countries may utilize the UN system through a loan of technically competent
experts for short durations in order to assist them in the fdentification

process.

The second issue relates to the determinability of “appropriate”
technologies*. The technology developed in the industrial world by

virtue of being developed in a sophisticated-technology economy is in

¥ TRis segment relating to "selectivity" was previously reported in a paper
by k. Behbehani and M.5. Marzouk, titlec “Transfer of Technology and the
Selectivity of Appropriate S & 7", presented to the International Symposium
on Science and Technology for Development, Singapore, January 1979,

—— -




mast cases capital intensive and ey intensivz. These traits are

not consistent with riany of the recipienc gevelopiug countries' natural
factor endownmants,  Ferchermore, th2 tecanciosy daveloped in the exporting
country is nften d23i7n~d to rmoct a desand prlisrn typical of a nigh
censurption saociety, cn atiridute that cocs rot meat with the needs of the
d2veloping econcay, I wdditica. 452 tecoanoloqy - by being capital and
energy 1ntéwsive - usually nas 2dverse envivonmental and ecological impacts
a nrice that rmost dovelencd cconciiier arc paying for being highly industrialied,
It has further hosn araeyd that dovnlennq countries carry out technology
tr.nsfer to serve their intrinsic cljcctivae rither than the technological
neads of the develoning ceunirics. Thr chj.ctives include a wider
monopolistic base, rxpancion o7 their 2roli% making operations, exploitation
of cheap labor in tho dovrlening ~corauy, 24 rost of all to escape rigid

environmantal legislctire 7 4hanip ~om ravneing,

Yhen such t:chaolos, is fmpesad o if Terent cocio-cconomic base,
it 1.°7s to some 2dverce conccquensos, It pacvlts in accentuation of social
end economic inrgualitics, nreatcir malellrcetions znd more concentration
of econocinic pewer. Ty vieles of hrfio nernitel intensive, 1t will tend to
intensify the rosourey misaliccaticr poablan rather than alleviate it,
It will tend to b¢ eavirenmanially harmfil to the developing economy.
Due to the roncpolictic vractisn of tran trinntinnals, the developing
econory incurs a heavv ferafgn 2x~iance burden to pay for the direct and
particuiarly the inii~ . = w0t lhroanay wans . Finally, there
i5 the subtle vrcia: v ~ont o0 0 L ezioasd wrgrcul te Yearn and perform in

eveloping  countyigs prsnulzing froo “he nase with which uvnpackaged




technology can sometimes be acquired,

It is in view of thi, inherent conflist of interest that the {ssue
of selectivity is brought into focus. The choice of technology should
be made with a3 view to enhancing thier resvurce base; to suit their
socio-economic cetting; to be consistent with their natural factor
endowments ( capital versus labor intensive). It should also meet
certain environmental constraints, promote seif-reliant development,
promote indigenous research capability and lessen technological
dependency. Developing countries hould be selective not only in the
choice of the type of techrology, but also its mode of implementation ,
( joint ventures, licensing contracts, turn-key plant, etc.) with
8 view to the nationil development objectives and their priorities
determined in step 1.

Step 3 Technology_Planning

Subsequeni to identifyirg and prioritizing both the sectoral
development goals and technologica® needs attendant upon them, there
is a need “or a national comprehensive technology plan. Not unlike
the national 5-year plans, a technoloqy plan specifies the over-riding
objectives, annual targets, quality and quantity of available research
capabilities at home, "he e.oncmy's technological absorptive capacity,
criteria for selectina suitable technologies, and the critical

permissible level of Jependency on foreign technologies. The latter

incidentally does not refer to the place of its origin but to whether
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it must be purchased from abroad or .t can be develope. internally and

edapted to the local socio-economic conditions.

Having determined the national economic goals at the sectoral level
in step (1) and accordingly identified the technological needs in
step (2), step (3) has the dual task of taking stock of the indigenous
r!soarcﬁ capabilities and specifying in more or less a broad way the
main criteria for selecting appropriate technoloai~ By so doing
& plan can be drawn up which will specify the relat.ve contribution of
lTocal R & D institutions ( private as weil as public) vis-a-yis foreign
technology suppliers. In addition, the plan will also include certain
recommendations as to how the former's targeted contribution can be

enhanced while that of the latter be minimized.

In surveving the local scientific and technoiogical capabilities,
on in-depth examination siwuld be undertaken regarding the educational
system, vocational training centers, size and quality of research
institution, scientific and technological infrastructure ( such as
information centers, engineering and economic consultancies
number of scientists and engineers, R & D funds, and the existing triangular
modes of cooperation among the business sector, the government and applied
research instituticns. An assessment of the viability, potential and
obstacles of the scientific community should then generate specific
recommendations to strengthen the local capabilities in accordarce with

the nation's technclogical targets. We snould emphasize however that,

as is the case with any segment of the proposed technological strategy,
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short of the involvement of pniicy makers at the highest political
level, these efforts will have limited usefulness and, indeed, may

end up more gr €58 cosmaetic,

Step 4. Meesures io_Strengthen_lodigenous Technological Capabilities

== I T R R P-Iy R P P L A

On the basis of the resuits obtained in the preceding task,
a list of reasonahle and realistic recommendations will be made
to enhance the louai scientific and technological capabilities.
This 1ist must be comprehensive and must embody tentative annual
targets. From an administrative point of view, we suggest the
estiblishment of a technoiogy development and transfer center which
will be responsible inter alis, for the drawing-up of the proposed
Tong-term technolamv plar 2s well as the implementat<on and follow-up
procedures. Though the establishment of such a center may represent 2
financial and hunan-resource burden on the economy, there is little doubt

that its expected pay-offs tc the communicty by and large will be appreciable.

Numerous reconmendations hrve already emerged from previous
conferences regarding technological self-reliance in developing countries.
To avoid repetition, only a pirtial list of some measures which,
in our opinion, havz not recieved sufficient attention in the past

is given below.

First, it is very important that 1 clear line of demarcation be

drawn between the private and public sector's relative financiai
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-ud manpower cortributinn. tu the nction's technological needs and targets.
Not only wculd ¢%i5 kzv2 tne benelit of kringing into focus the role of
the private sector, which has long been cverlocied in many developing
countries, but also 1t eventually results in increasing the private

sector's awarenass and involvement in this vital endeavor.

Second, in order to further the difiusion of technological know-how
in the society at large and to the cxtent that the private sector is
typically more cost-conscious than the public sector, developing countries
sheuid provide financial incentives to Lhe nrivate sector's research centers,
Such a practise has been pursued ruather effectively in the developed

countries, notably USA.

Third, according tc the already-datermined short- and long-term
{:chnological ne. Js, an allocation of th. tasks with the ri uired resources
should be made to the nationr's cifferent research institutions. Once the
task is speciiied and the responsible institutions selected, a periodical
progress report should b2 monitored by the proposed technology center in
cn effort to help it reach its objectives . An essential ingredient however
in the process of developing local! technologies and encouraging indigenous
institution is the {introduction of an equitable incentive scheme. Another
ingredient rests on th2 government's efforts in improving the scientific

and technological infrastructure,

Forth, much effcrt has toen expenced recently to establish regional

cransfer of techrolngy centars. Thes2 centers are charged with just about

svery element that falls unde~ Jhe transfar of technology umberalla, The
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usefulress of sucn a "jack-of-all-trace’ set-up at a time when

specialization in every a-2a8 is going full-wteam around us. is indeed
questionable, Instead, we propose the es‘ablishment of specialized

regional technology centers. This proposiiion is supported by the fact

that each econom'c region normal.y has tertain factor endowments, development
goals and rational problems that are common tc most of its member nations.

If two or more of the member nations assign high priorities to certain

problem areas, especially as they relate to the exploitation of abundant

raw materials in the reqgicn, a specialized research institution in one of
these areac has a much hicher probab.lity of prcducing tangible results,

For instance, the Aratian Gulf countries, of which the State of Kuwait is a
member, show relative abundancy of petrolewm natural gas, solar energy and
fisheries. Meartime, they are all constrain:d by a small agricul tural

sector, water desalination, and shortage of manpower. Under these conditions,
regional tect ological centers in any of these areas, 1 they are collectively
financed and manned by the menber states, are likely to be of substantial benefit

te a1l parties concernad 2t a fraction of the cost tc each State.

Fifth, it is incumbent on the governments of the developing countries
to make more and better use cf their own scientists and technoliogists before
inviting foreign consultants in to do what, in many cases, can be done at

home.

CONCLUDING REMARKS:

It was not our intention to develop a comprehensible technological
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rotegy, Rather, we wacied t3 drev tic attention to the need to
~ystemize a technological straticgy for developing countries, which
ust be integreted with their national “evelopment plans, Naturally,
wr efforts represents one of tha initial steps taken in that direction.
.+ hope that part of the following debate and research on the transfer
»f technology will be channelled towards this particular ares so that

this concept can be refined, perfected and eventually applied.
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