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ABSTRACT

This paper is presented in four mrtse In the introductory
part, the importance of 'technology gap' as one of the main expli~.
cators for the differences in the economic conditions of ths OC's
and LDC's is identifieds In part Il, two streams of international
economic thaories dealing —-— directly cr indirectly --= with
technolony transfer are examineds. Their inadequacies to explain
_ observed phenomena, among many LDC's are identified. In part III,

a few "strategic" and “structural® variables are identified to
explain the observed phenomena. Based on these, 12 propnsitions are
hypothesised which may, on further testing, provide a better expla-
natory and probably predictive base for the technoloay aequisition
behaviour of LDC's.s In the last part, an attempt is made to felatu
the strategic and structural v-riables and the 12 propositions into

a congeptual schema. Policy implications are also briefly explored.



TRANSFER OF TECHNOLOGY TO QEVELOPING NATIONS:
TOWARDS A BROAD CONCEPTUAL FRAMEWORK

Arun F. Sinha*
Ke Balakrishnani*

A muﬁhﬂlamanted technologv-gap, betwsen industrially devealoped
countries (DC's) and the less developad ones {LDC's) is nowy an agreed
explicator of the difference in standards of material well being of the
two sets of nations and their natiemals. Much develapment ef Fort has
therefare focussed on closing this gap. Some have sven considered dove—
loping all technology indigeneously. But the process is teco slow and
the progress inadequate. The politician-policymaker in some of the LOC's
is in a hurry to catch up. for him, acguiring the latest technology
is more than just a national economic imperative. It symbolises power
and the ability to do things big ~ an emotive appeal. This hurry might
mean that tschnology must be imported ies., transferred from developed
nations. But the technology-transferrar, usually, has a more business-
like interest. So does the financier, who is of ten, either an aid giving

[

OC or DC influenced international developmentzl agencye

From LOC's point of view, many of them have criented themselves to
a development strategy lmsad mare on technology transfer and less on
technolooy developmente There are however questions such as what
tethnology to obtain, when to seek, and from where to get. Different
naﬁions have had different answers fa these. Their history over the
last coupls of decades provide soms clues to thase answers, which will

be explored in this papers

e

* Participant in the Fellow Programme in Mamagement, Indian Institute of
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There are also political motives both for the seeker and giver
of the technology which mesans thot technology~transfer cannot be
-equated‘to "acquisition™ in a literal sense., It involues a'play of
oﬁposing and/or divergsnt forcss, generated by a variety of "neasds"

and exercised through diverse and multiple channels.

Some of these forces and factors find sxpression in theories
of trade. These theories, however, have heen quick to explain techno-
logy-transfer. 0Most of these also focussed on either some specific
aspect of commodity-demand or of its supply. They stressed the
_tschnology-trade linkage to the coﬁplete éxclusion of autonomous
technology—démands, whereas the great variety in patterns of techno-
1ogy acquisition by LDC's points to the latter factor being extremely
dominant. WWe have thersfore, proposed a framework here which takes
this factor explicitly into account. The rest of the paper develops this
framework, In the next section, some trade theories as applied to
technology transfer are briefly surveyed, which is followed by a2
discussion of our framework in the light of recent technology transfer
data from 13 LDC!'s, The final section summarises our major proposi-

tions about why different WOC's acgquire technologies for differant

products; or acquire them in different chronelogical order.

iI

Do Wa Nged Another Theory?

Transfer of technology has largely besn treated as a by-product

of the economic theory of trade, viz., the theory of comparative

gduantage1. This theory postulates tHat nations specialise in



commodities whose productian uses relatively more of the more abund
factor of production (labour/capital) in the land, Labour éurplus
sconcmies, accordingly, would produce and export labour-intensive
products. Conseguently, such economies would shun acquiring capital-
intensive technDIOQieé. However, this two-~factor naiveta got a jolt
from tha finding of Lleontieff that exports from US, a capital-rich
country, wera dominated by labour intensive products? Ever sincg,
economists have been working to question assumptions and to augment this
theory.3 One current explanation views human capital or special
skills as an additional factor. US is predictably rich in this factor
too and therefors leontieff's above paradox is "explained“o4 Or is
rit? How are we to explain the emsrgsnce of skill advantagse itself?
Is it a dynamic transformation of capital-abundance, or‘da some
sociological and/or imperialistic (unequal gxchange) arguments provide
the answer? The neo-Hackscher—Chlin theory remains silent on this

issug. .

Drawing implications for technology transfer from the classical
and.nao—classical theories raises further doubts. Technology is still
treated as a free gqood, there are no informational costs, and no
barriers to trade other than tariff walls. The country as a whole
is presumed to axQ}bit some kind of optimising behaviour. In opera-
tional terms, every trading country is suppossd to maximise
Msimultansously™ some long Tun consumption, based on an aggregato
preduction function, and thus to derive its "choices™ of technclogies.

For a free trade esconomy, these "choices" are mads worthwhile for



-entreprenzurs through suitable fiscal means. &lsg central decision-
' makers exerciss the "chojces™ acting as the "international technalogical
gata keepen¥.5 Such unreoalism may justify a visicn, it certainly

helps no theory,

There ara at least two problems here. First, nations or antre-

preneurs do not all have a uniform goal-structure and decision procass,

still lses ara they likely to maximise a simple criterion that the
rneoplassical economic paradigm builds ome We shali further expiare

this peint later in thz papers The other drawback in using neoclassical
thaory For technology=-transfer issues is the abvious neglect of barriers
betwsen mational markets, markct sizes and price elasticities of demand,
and tha actual mechanics of learning and progressive aconpmies in a

new production establishment. It is Ehis letter sst of issues,
especially demand, that the product life cycle theory sought to incorpo~-

rate in a new approach to intsrm-tional trade.

The fproduct lifs cycle6 theory views developed countries as the

only innovator of new products and technologiess These countyias,'
particularly US, have large marksts with a sufficisntly large ssgment
of high income buyers who haﬁe a lew price elasticity of demand for nau
products. Hence, despite the fact that innovations have a high irid al
price, they find a.ready market. In addition proximity to such a
market ensures (=) that needs of consumers in this market are

easily perceived by innovators, (b) risk capital is easily available,
and (c) market reaction %o an inncvation is quickly fed back to the

innovation.process. Besides, innovators naed not initially commit



new plant and squipment because am industrizlly develcped gCconomy

provides access to spacialised skills in a ready market.

Further, the PLC theory postulates stages in the life of a
product. The sarly stage is marked by low price elasticity for aggregate
and firm demand, short production runs and changing techniques with low
capital intensity but high skills, and a very small number of firms,
However, opportunitiss cause competiticn, mDre_Firms anter, technology
begins to settle after maorkst reaction so thst mass—production is
possible. This also means that soma producers have to cater to segments
which are more price sensitive. Competition on price therefore emerges
ih the growth stage. In tha mature ise., final stage, the pracess
of competition continues but differentiation through marketing may
emergc, production tends to get automated, ard mergers snd marketing

failures tend to reduce the numbar of firms,

vor technology transfar Lo LDC's, the PLC implias a perpetual
technological gaps As an LDC's demand for a product picks upy, MNC's
would attempt to maintain thoir world share by 'foreign direct
investment' (FDI} in that country. Alternatively, teschnological
collaboratian wi;h a local may.emerge. The time-lag of transfer will
depend ons

a) Econohics oF scale

b) Tariff and Transpﬁrtation cost

c) Sizs of local market (demand structure), and

d) Extent of skill needed in ths production.



Therefora, tachnologiGS‘Fur.products with very high gconomjes of scale
may never reach LDC's, except where regional {multi-country) markets

can be more cheaply aeruiced from a regional location, in which cnse
just one of the countries in the region gets tho technology. Besides,
high tariff walls around a reasonable sized scopomy may make it worth-
while to reap.the benefits of protection through FDI. Finally, towards
the more mature part of a product's life, the technology may become so
standardised that only unskilled labour is required. Then, it may even
be eeonomical to produceé in an LDC aﬁd export to the developed

countries.

Technﬁlogy transfer in this theory too is derived from trade
implications, as our last paragraph must show. Howsvar, the emphasisg
is on demand aspects, unlike the supply-emphasis of the neoclassical
theory. The technology of production, instead of being a free good, is
here a uafy_scarce commodity ir:srnal to a few firms in developed
nations. But the theory admits of only one kind of technology for a
commodity at a particular stage. Hence,choice of capital intensity for
a recipient does not exist. Acquiring dated technology, factor-appro-
priate technology, unbundling etc., do not fit into this linear thaorye.
Which leads to the single most damning featurs ~_it does not recognise
that LDC's may themselves have different strategies of development

~

(right or wrong) and conseguent policies for technology acquisition,

In PLC thaory, MNC is the sclitary engine of technology transfer. This
is consistent with a perfoctly free trade world, but not with fervent

nationalism, active state direction, and conscicus choice of aven



costlicr import substitution as followsd by many LDC's. It also ignores
the technology adaptation processss and diffsrences in tha capabj litics

of diffarent LOC!'s.

Indeed, the assumption, herc and in the neoclassical paradigm,
that technolegy transfer springs from trade may count for ohly, a small
subset of transfer to LOC's, There is ample evidence that over tha
last.thirty years, many LDC's have acguired technologies which neiéher
theory would predict.7 Yzt, there are also transfars which factor
proportions {including raw matcrial —- mostly minerals -— availability)
or market size would support. The next scction, thegefcra, reassemhlos
these and other factors behind technology transfer and, with the help
-DF some actual data, attempts to show their impact on technology transfer

to LDC's.

ill

Towards A Broadaer Framcuwork

Technology and Economies of Scale

In our context of transfar of manufacturing technology, it is
necessary to define techpology narrowly. We include in t schnology
{a) the techniques, processes, or formulations For the manuFacturae of
2 product, (b) the physical plant or machinery, and {c) theo ﬁatent for
manufactures Thig definition doss not follow the ones adopted in
the existing literature, but is chosen to facilitete explanation of
actually observed behaviour among many nations and thoir firms. This
will be clear as we further develop our argument., Tha emphasis -

in the definition is more on "transfer' than on 'technology' par se.
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For example, getting a pstent may not add to knowledge, stiil it may

the most crucial transfer. This is true for «xport of a patented arti

or a patented process, and sometimes For its domestic marketing for

brand based sellipg. nh the othar hand, the crucial transfer in steel

or petrochemicals manufacturing could be the plant itself. UWhersas |
trastors or rail~coachss could be manufactured from transfor of
Ytechnigues -~- dosign knowhow,; drawings, and process charts —-— given
general purpose machire tools and a supply of machinery and othar general
skills, Thus; cur three-way classification of technology hes a dirsct

bearing on the easc or otherwise of transfer.

Economies of scale refers to reduction in unit costs of production
throuéh higher capacity plants. As we mentioned, this partly determines
transfer in PLC. Howcver, PLC takes a very narrow visw of foreign
investment dazcigsion criteria of MC'ss  Tha wvidence indicates that
profitab lity = least cost- is -2t the only criterion in this process.
Nor is there much sanctity in the cstimates of sconomiss that docision=
makers are QQamgd to act upone S0, the causal logic of PLLC doses not

appear to be fully valid.

Howsver, it is useful to approach the issue from the angle of
the IDC eniraprensur ar government. Llet us distinguish betwsen casos
wheres plants are t5 bo transferred and thoss whera technigques or procosses
sufficc. In thc former casa, tho choice is between plants of, say, two
types cperating in two countries. The guestion is -~ do we import
‘'a plant of the type operatinc in countty R or in country B? in soms

pcases more than one firm in a country may operate plants of differont



sizes, If there arc very large scale differances, say, steel plants

of 50,000 and 4 million MT, the economies are clear. But with narrower

di fferonces; which are more common, it is difficult to reliably compare.
The choice-set is, further, constrainted by availability of tied ecredit,
payment torms, export conditions etec. Besides, the evaluating ability

in IDCYs is frequently not upto the task. Hencs; plants afa usually
transferred as 'operational' and as 'available®, The typical MIC

from a transfaerring country is mest likely toc transfer tachnology which is
already under use in its country for gquite some time and has nroyad
oconomical in its context, without any adaptation. Henca, we may proposa

Proposition 1

In transfers involving plants, choice batween plants on the

basis of appropriate scale economies is rarely followed.

In the case of technologies where techniques only need be
transferred, viz., most engineering goods, scale—-cconomiss become some—
what more a matter of choiece. It, thereforc, affects transfer, For
example, later stages of engineering {assembly, painting, packing, eétc.)
are of lower écale—acnnomy and Teach most LDC's earlier. We can,
therefore, surmiset

-

Proposition 2

When transfers of technigues occeur, it is mostly tha transfer

of later stages of producticn having lower scale sconomies.
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Factor Proportions and Wage Rate

Most LOC's have a surplus of labour and are short of capitales

Wage rate comparsed to developed countries is very low. Some havs

abundant natural/mineral resources of specific types, This conventional

logic lcads us to the following propositionst

Propositicn 3

The technologiss needed for further processing of the
indigeneous natural resources or minerals (for forward
integration) will be high in the priority of the LDC

governments,

Proposition 4

Technologies for labour intensive production will bo

high in the priority of mcst of the LOC' s

Also, there is raecent euidenceg that MNC's shift the more labour

intensive parts of their vertical integration c¢hain of manufacture or

sarvice to LDC's with extremsly low wage rates. Hence, it can bs said

thats

Proposition 5

10C's acguire technologies for the more labour-
intensive segmgnts of MNC operations, when they are
prepared to function as links in an international

production networke.
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The ‘difference between propositions 2 énd 5 is that the latter
.depends on large inter-country wage differences while the former is a
‘matter of suitzhle match bBetwean technolegical scale cconomies and
market size « The latter is a recent phenomenon in which the final

product may not be dirscted to LOC's at all,

flarket Size, Regional Integration and Stratuogic Location

Size of a markaet depends on population, income, and its
distribution., A high income, distributed inequitably, would provide
a market for new and luxury goods, as PLE theory indieates. [DC's
having small markeots are thercfore unperitable to MNC's. Ygt, regional
trade agresments (LAFTA, Andoan Pact etc.) may overcome the market
limitation, Besides, some countriss may find thoeir location itéalf'to be
of strategic politiecal importance. 50, an industrially deuelopéd
superpower may transfar SObhiStiCﬂth technologiss through MNC's, deépite
small mzrket size. The "domor" state may also arrange for cheaper funds—
for it to be worthwhils to the MNC,. Taiwan is an example. In summary,

we may pProposet

Proposition 6

Market size determines transfer through MNC.

Proposition 7 -

Regional integration allows small-sized nations

to obtain technologies with high scale economy, and
[ 2EY

Proposition B

Strategic location may lead to acquiring,or increasing the

bargaining powsr fcr, sophisticatod technology.
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Thus, in eight propositions, we have linked technology transfer to LDC
with scale economies, factor and natural resource endowment, wage rate,

markict size, regional integrrtien and strategic location. These factors,

however, constitute only the structure of givan differences between

LOC'ss There is another factor, strategy, which ip many cases
is the prime mover. It gives direction to progress,and prevents the
nation from moving along the path of least resistance, that of

established “comparative advantage”.

National Strategy

Most development literature identified two strategic typologies

~ inuard looking and cutward lookinge Outward looking strategy

emphasises openncss in trade and factor movemsnts. It is exhibited in
oxport promotion, While the opposite type, inward looking, restricts
trade and dsvelops import—substituﬁing industry.10 This two-way classi-
ficaticn, howsver, does not explain much of what happens in LDC's.
Nowhere is import substitution a blanket pelicy for all goods. Ner is
export prommfimn emphasised in all suctors. Besides, there is evidence
of LOC's having tight import controls and yset making considerable

export es.ge.; Nigeria or Venezuela.

Therofore, looking at stratogy from a rational decision pggspective
may be misleading. Instead, particularly for the technology-transfer

issuc, we prefer to.look at apparcnt strategic action.

We do not belicve that national decisionmakers in 1OC's have any
unidimensional exclusive inward or outward looking strategios.

Policies to restrict import may, for example, be a response to balance
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of payments pressura. In mcst cases, policies towards imports may

be only loosely comnected with those towards exports. The sxpectations
of aid, of perscnal or group gains from specific actions, a disregard
of the spectre of devaluation etc., may all loosen this connection.

As a rosult, there is graeater meaning in treating import restrictivengss

and export orientation, as independsnt policy variables. The first

construct rTefers to how much the nation restricts imports as a matter
of policy. Ths other refers to how much the lsadership emphasises

expcrts.

In addition to these two, we identify another independent forcey,
a deeper commitment, more long-term and probably related to the common
"life~worlds" of the people and their lecaders. This we call the self- -

reliance oriaentation. By sclf-reliance orientation we rafer to the

aspiraticn in an LDC to become independent of foreign sources in the
further jrowth of the scocnomy. This independence is usually seen in
terms of having an industrial structure capable of producing sufficient
consumption goods, intermediatas, and inuastmént-goods. often in that
ordere This "order" implies th-~t the country would first have only a

minimum necessary consumption goods capacity, then the copatity for

intermediatas necessary for these consumption goods, and then the

invostment goods, This strategy may be termed backward integration

AN
as opposed to diversification cf the consumer goods industry. Usually,

the former implies higher capital intensity and lower growth of omploy- *
ment. Gesides, the relavant technolagiaé involve high volume

production.



14

The three orientations togethar constituts alements of strategy,

perceived from actions, and relsvant to technologyetransfers

Maasu;ing Strategic frientation

To operationalise these three constructs, ue studied 13 LOC's
through "country-studies" which recount their developmsntal pattafns
and policies in recent historye The first two orientations == Iimport
rostrictiveness and export orientation -- were partly evaluated through
data on sxports and imports as percentage of GNP, and partly through a
reading of the actual import and export actionse This latter view is
impressionistic, but is also meaningful because policies have wavared
and what we want to construct is the overall emphasis, The hard data is
shown in Exhibit 1, for a particular year 1973, Here, a vory high.
export percentage will obviously impl? a HI (High) oxport orientation,
as in Singapore and Malaysiae On the other hand, L0 (Low) export
priontalion is exhibited in Ind?- and Paraguayse Tha remainder would be
moderate (M) on this dimension. This matches with impressions from
country studies, except in case of S.Korea, where the export orientation
has been all-pervasive in the pnlicies and acticn of the government
hisrapchye. Also, oxport incentives wers liberal, though, in mid=sixties,
indirect.incantiues (exchanga rats, crmdit preference etc. ) replaced
direct ones,11 In view cof this, wa classify S.Korea as HI on export
orientation., We hadé simi larly treated Panama as having moderate
(and not LG} orientation based on evidence that its growth has largely

boaen export—dcpandeﬁt.12
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' Regarding import restrictivencss, we have classificd a country
aé LO if imports ratic greatly gxcouds exports fatio, ieey in Singapore,
Ponama and S.Korsa, and HI if the opposite is true, i.e., in Venszuela
and Nigeria. Houwever, in casc of Malaysia, other fules and actions

indicate a LO (and not MY rastrictiuaness.1

Finally, our classificeztion along the sglf-reliance orientation
is judgementals. Uhat we havoc lookad for in the various country studiag4
to arrive at our judgment is the sub-section on "davelopment planning™e
Within such a sub-section, if we notice an emphasis on meeting "most
requirements through domestic production," and explicit negative attitudas
towards imported goods, we classify the nation as HI on the scale. DN
the other hand, if we find no talk of development planning or find an
appreciation of trade only, we classify it as {0, The remainder uwe

categorised as moderate (M)

Strateogy and Tachnology Transfer

We have ranked, in Exhibit 1, 13 LOC's on the thres dimensions
of strategic orien£ation. Tha significance of this ranking can be ssen
if it is rolated to the data in Exhibit 2, which givcs a chronological
record of technology transfur to these nations. The datos show when
. the tochnologies became operational in the receiving country. The
list exciudes processed primary products of logal origin {vegetabls
oils, plywoed etch) and traditional labour intensive products
(textiles, Fomtwear Bt Ce )e Plastic and wooden items, glassware,
pottery etce., are alsc excluded. In these cases, the kind of

manufécturing technology involved has been widely disseminateds They
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have very low scale economias tcus Therefore, their reglevance to

technology transfar is minimal.

The classification of goeds that we hzve considered is five=folds
* Consumption diversifying goods (cars, TU, eto,)
* Gencral transport (motor-coach, railway wagcon atc.)

* Bgri-linked chemicals (suparphosphata, insecticidaes,
power-tillars, oto.

¥ Infrastructual goods (steel, cranes, bulldozers, “etcs)

¥ Industries with high scale sconomices {manmade fibre,
bulk drugs estc.

Some Illustrative Explanztions

Now, to analyse ths offsect of strategy, let us make a feuw two—-way

comparisons,

. Yenezuela and Malaysia, aro both 6f comparable sizé and natural
endowments (petroleun in Venczuela vs. rubber in Malaysia)e But Malaysia
is HI on export orisntation with LO on the rest. Venezuela is HI on
import restrictiveness and on sglf-reliahce orientaticn, Correspondingly,
Malaysia has given priority to copsumption diversifying end general
transport goods. Howover, Yanezucla optcd first for import substitution

of aluminium and stoel.

Wz can also look at the record of S.Korea with HI export orienta-
tion and LO import restrictiveness, Hence, the consumption diuersi?ying,
LS
agri-linkad and high scale economy gocds for export {manmade fibro,

@lectrénic goods) tonk priority, On tho other hand, Rlgeria, with

HI solf-ralianco oriemtation opted first for steel, and rail=-coach
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making, then for agri=linked goods and othaer infrastructural eqqipmént.
R similar comparison can be done betwsen Cuba and anothaor small

country, Panama, Being HI onh self-reliance, Cuba has acquired_infra—

structural tachnologies -~ railway wagons, crangs, bulldozers. Nona

of thess was chosen by other smazller nations, not avan by relatively

larger LDE's like S.Kcrea or Malaysia or Thailand,

The examples of Ghana and Nigeria show the ™ipherent Qastefulness"

of being just import restrictive. Lhana and Nigeria are both exporters
In addition,

of cocoas /Ghana exports gold while Migeria exports oil. WNigeria is
freer in trade, Chana somgwhat more oriented to self-sufficiency and
somewhat less to export. The consequences on tachnology transfer are.
then clear, Bhana developed its aluminium industry early to use the
local sre. It also acquired tschnologies for manufacture of telsphones
and assembly of lorries. @nly later did it QD for assombly of cars.
Nigeria, 2n the other hand, got tho labour~intensive TY receiver and tyres
and tubes technologiss to start with. Eueﬁ paper manufacture started
later and sewing machines only recentlf. Its oil, now exportad in crude
form, has yaet to be a source for any valuable processing,much less
of furthar uses of petroleums Thus, while it has a low self-sufficiency

orientation, its export crientation is also not'strong enough %o integrate

forwards

Nigeria, with such a policy, has acquired much the same mix of
industries as Ghana, a much smallaer country. However, Ghana and
Indonesia, both having similar modarate stances, have acquired similar

gots -~ consumption diversifying and gencral transport. However, tha
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largonezs of Indenesia has allousd it to be more diversifisd. Basidgs,
a comparison with S.Korea shows that the Indonesian consumption gootds
industry is considerably more diversifiod, while S.Kores has acguired
solected technologiess That is, lack of a sharp strategy may be

reflected in a2 muchmore diversifiad consumotion goods 1ﬁdustry, £o an

oxclusion of other saections than a sharp axﬁort oriented strategy.

Cuba acguired wagon, moteor-coach, crans, and bulldozer tachno=
iogies to the exclusion of others. It alrgady had a prGSpGrUQS sugarcang
industry but instead of diversifying, it integreted backuards. The fact
that it coulo not go further, say, to integrated steel production, is
hdweuer due t0 its evident smallness.15 {Note that tho above acquired
Eachnologiss are of the type that nesd transfer of technique and have
fairly louw cconomices). In case of India, this strategy is superposed
on the autoncmoué influenco of a large merket. Integrasted stecl, petro-
chemicals and bulk drug technclogies reflest this stratagic influcncoe
The diversification in consumption industriss {not shown in Appendix i1)
‘may however be attributad to the market size itsclf. The lack of such
a strategy, as we sec in Paraguay, has resultod in a structurs with

none of the above twchnologies,

In Thailand, industry has diversified into car (assembly)
and motorcyclas.laHomauar, possible backward integration to manufacture
superthSphatBs\and pesticides for Thai agriculture has clearly not
occcurads Thus, we find clear support that a high salf-reliancs
oriented strategy in an 1DC tends to oncourage sarlier transfer of

backward intogratad technologies.
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The general conssquence o, import restripti»anoss‘is to "distort®
the priceé in the economy. Simultansously, hHowover, it gives a boost to
local nonecomparative advantage industry. Thus, the transfer of manmads
fibre technology to India, Algeria, and Indanesia in tha private sactor
are the rasult of this rastrictiua origntation. In fact, this harticular
- orientation is directly related to protection of local industry measured
by the Meffectivo rate of protection" in market oriented LDC's. It is
wor th mentioning that pegional integration, which we mentioned earlier,
a8 a factor in toechnology transfer can result in an orientation which is
restrictive to the world but fres tc the union. For example, the LAFTA
nations (inciuding Vorezuela and Paraguay ) may be moving towards more
gomparative advanﬁaga technologizs. Thus, while Paraguay continues with
ifs consumption goods bascd om livestock and timber, Venezuola has
expanded vartically intoc stceel and petroleum based chemicals as wall as

diversified into refrigerators and battories.

Thus, a low import restrictivoness strategy in an LOC enccurages
transfer of tachnology for goods in whose mznufacturs the country has a
higher comparative aduantaéo. A reostrictive orientation encourages
transfer of technologies in non-comparative advantage goods. This may
lead to diversification of tho consumption goods sactor if there is low

self=-sufficiency orientation, and to backward integration othsrwisc.

Export ﬁrientétion appears strong in Singapore, Panama, and
S«Korea, but weak in India. Cuba, though.lass open, still has a fairly
strong export orientation. This strategy builds usually on labour
intensive manufacture or on the existence of minsral wealth or

natural resources., Cuban sugar is an example of the latter,
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A combination of exoort orientation and reascpnable free trads
orientation cocmes closest to the PLE-preﬂicted post=mature transfer of
manufacturing facilities from LDC to developing countriese This, for
example,; has caused S.Kcrea to obtain sophisticated tochnologies for
semi-conductors and integrated circuits, almost all the output being

exparted,

It may appzar that a high oxport oriented étrafegy in an LOC
encourages transfar of technclogies for forward integration on minsrals.
Uheg combined with free trado Drientation,‘the LOC tends to receive
{through FOI by fNC' s) technologies for high volume production of .

consumption goods or intermsdiates.

Vanszuela and Algeria ara'nDt strictly comparzbla, Alggria being
of recent independence. But both are oil states. Algaria is restrictive
in imports and high in selfw-sufficiency orisntation. Consequently, we
find in fAlgeria an early steel pliant with high technology, rail;coach,
tractor and erane manufacturing, manmade fibre and naptha. Uanézuela,
on thé other hand, started with rsfrigerators, batteries and petroQ
chemical pomplex. That is, while Algeria (through szlf=-sufficiency
strategy) attempted tc extend the structurs backuwards, Ysnezusla divop~
gified =nd intagrated forward in patrocleum (bésed Dn-freer tradg and

export orientatian ).

These comparisons yiald, ms shown in Exhibit 3, the apparent

priorities that different strategies led. Bessad on these analyscs,
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the following further propositicns may be advanceds

Proﬁnsition G

A high export oriented strategy yields transfers of
consumption diversifying, general transport, agri=-

linked, and high scale eccnomy geeds, in that ordere

propositicn 1C

With solfereliance as a dominant stratogy, technologies
for infrastructural goods, agri-linked, gencral transport
goods, and consumption diversifying goods ard obtained,‘

in that crder.

Proposition 11

A purely import pestrictiua nation obtains technologies
for.general fransport,’ and then for consumption

divarsifyinge

Proposition 12

Lack of a sharp strategy leads o transfers for
consumption diversifying goods and then foOT general

infrastructurc.

We have attempted to use the strategy-structure conceptual
schem@ as an oxplapatory model, that is, toO Bxpla;n the technology
acquisition bshavicur among a selactad band of LDC!s. Bafore it can
be used as 2 prescriptiue/pradictiue morial, the twalve prcpositions
generated during the discussion need to be empirically tested out

over a larger sample anc OVGE 2 longur period of times More importantly,
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tha "peasons why" Eehind these propositions need to be explored and
understood with greater claritys. Some of ths impressionistic measures
also neesd to be refined before the model can be used with more confidence.

This could be the next phase in pursuing research in this area.

Before we conclude, an attsmpt is made in the next part to
relate tha strategic and structural variables and the 12 propositions
into a conceptual schemae. The policy implications will also ha

briefly explored.

v

A Conceptual Schema

Fres/Rovaltiss .
International
Competition
-V
-
L
Strategic orisntations _ Adchdalogy
S5 1f-suffici ‘om : _ . <~ Acquisition by state
tB P-sutriciency orisn= \ -~ =" or jeint venture
atloﬁ LDE r'/’/'
" free Trade arisntation ;ﬁ_ﬁ_,__f National
Export orientation N — Markst size
\ ~ Skills available
v ~ Mineral wealth
N :Tecb. - Wagas
. :E;D?DI Tachnological
' 3 N -~ Economies
. - / , - i
Location___ ¢ Super | Tach. = .k MNE - Sklll? neadad
of IDC Powsr Aid N, Regional integration
Strategic
interast

{political)

+
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We have considered n variety of factors and snown that they are
all releuant to the teshnology transfer spaces In tha abous schema, we
houe summarised the arguments. Itrshuus that tschnology transfer to an
LDC ocours by acquisition,or by FDI by an MKC. The strategic orisnta-
tions along with ths other national and technological deta influence an
LDC's deecision to acquire a technology, or an MNC's decision to transfer
technology by fOIl. Besides, if an LOL is located strategically for a
superpower, it may causs a flow oF taechnology at extremely favourable
termssa In fach, this may taks the form of outright aid. The manner

in which 2ll these variablas interact is already described earlisr,.

Conclusion and Policy Implications

The above sshema, it sbould be clear, is an exercise in undepr-
standing what L3C's have bsen doing and why. Yet tha analysis goes
no deeper than the surface of the political black~box which throws up
our three strategic orientationc. It is common with policy-specialists
to recomnend, for example, thaot one or more of these strategic orienta-
tions ba changed. The hitch of course is that since we are ignorént of
how these oriantations are formed, still more of how they can be |
changed, we are only shooting in bthe dark at ; black bear. Howsver,

if we keep away from thaz more crucial,; though obvipusly uncléar,'elements

of tha schema, we van pinpoint certain of the more inanes possibilities.

For example, if an LOC is strategically located, the tendency
for a super-powar to force down consﬁhption—diuarsifying industries
can be counteracteds. The negds of the supsrpowsr can be halanced with

the strategic orientation in tho LDC so that intaernal goals are satisficds
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Looking from tha viewpoii.c of an MNC, invescment opportunitiss
can bs more effectively scrasned through an cxplicit consideration of
LOC strategiss. On the other hand, some LDC's have sufferad through an
excess of import restrictiveness, leading, in the long run, teo severs
foreign exchange crises. An MNC which pmreceives the LDC's nead-to shift
towards an export oriented strategy can accolerate the process by

providing its owun marketing expertise,

Finally, the long run effects of strongly pursuing any of the
strategic orientations can be seeﬁ in terms of the industrial structure,
foreign dependence, and employment. These car be evaluated within the
constraints of national endowments so as to assess the pros and cons
af alternative strategies. WUhere decisionmaking is csnéraliéad and the
economy can be tightly directed, this analysis of strategy cen be used

as an input to decisionmaking for realignment of the sconomy.

‘e augmentad model quit explicitly accour:s for differances in
the transfep-histories of di ffaraent developing rations, This is through
viswing technology~acquisition as a function of basic structural and
technological factors {market size, waje rate, natural rescurcss,
regional integration, location and technical sconomies of scale)
combined with three strategic dimensionse It is argued, and demonstrated,
that, ether,things remaining egual, nationsg high on self-sufficiency
arientation will give priority to technologies for backward inrtsgra—
tione Those not restrictive on imports will get comparative advantage

technplogies, whilz restrictiveness would result in technologies Ffor
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the diversification of consumer guods sectors A highly export oriented
strategy will usually encourage forward inteyration based on processing

gtcs, of local mineral resourcese.

Someg tentative attempts have been made to show how the various
factors interact. Further cperationalising of the factors, and
processual study of their individual effects, on the lines of our

suggested schema, can be the immediate research needs in this area.
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Exhibit 4

Strategic Orientations in 13 1DC's

Import /GNP Export/GNP - Export# Import * Sglf-reliance#*
(1973) (1973) Countzy orienta- rastrictive- orientation
tion ness
29 =20 Cuba M M
236 «10 Panama Ve 3 LO Lo
« 11 » 13 Paraguay Lo M Lo
» 16 « 30 Venezusla M HI HI
.25 22 Algeria g M HI
..13 022 Nigeria M HI M
.15 .19 Ghana " " m
.40 «49 Malaysia HI LOw#» .o
1. 18 B84 Singapore HI LO LO
.18 021 Indonesia M i M
o34 26 S.Korea HI LG M
.22 17 “Thai land m M Lo
.04 04 India LD M HI

# Derived from import-export ratios as explained in texte

marked (¥**) which take into account descriptions of policies in country-studies.

- %% Derived purely through impressions from country studies as explalned in text.

. Sourge Of import-export data® United Nations, Handbook of International Trade
and Development Statistics (New York: United

~

Nations, 1976).

Except items
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Exhibi 2

——

Recent Technology Transfors to 13 LOC's

pre _ T : : .
I A s 1 21 2 R
TP O O - 080 &1 8 | &
o 5 20 3| & &8t elzislos| 5 oo g
g o8 B Bl slEl s g lEl 82 q
O a oo == < | =z &5 N m e} = K w = k=
L os 5 .%IMM1+g | :ﬂl_ w 5 L i W L Doammﬁwm amwrmw sizes
ﬁmw S S _ - Tl o M Sm:11 (S), Medium (M}, Large (L)
hether edominantl ri- i
T el A | w | Indd Inde AqTi. Ind.| Agrik Agrie | Agri.
i T - - ) ! T
Export orisntation ! LD , HI HI | HI b LD Strategic
Import rastrictivencss ; i LU H1 HI LD Lo Lo : orienitztions
Self reliasnce oriantation Pl L LD HI HI LD LG Lo HI
ttttt B _— M ]
» m e Yedr Whgn Dopdstic uwoacmmwo: arted :
! f {
INDUSTRY : “ m h
Car (assge) ves , i | X X 22 68 73 X X X
‘Motor cycles &toe e | m T4 {10 72 55 Consumption Diversgfying
Raefrigorators PR I ! T4 71 60 52 goods
TV Receivars Ces m Ps 57 | X |67 |68 |68 ] 69 | 66 59
Batterias T i X _ 71 |74 - . 7 | x X
Sewing Mo en w | 75 70 | 60 X -
S T " SR SV S ———
Mator—coach - 70 | 69 | X X 70 72 | x X
Lorrias vaoc ” _ X X X 68 &8 X X , X b gensral transport
Tyres and tubes .es X ] i i X X 67 |70 68 X X 67T X |
Lube o0il v | | X N 72 | €9 Lox X
e i e | =1 — + . =
Tractors ves W w 13 m ; | X
Powar Tillors e _ m m : i 62. a3 Agri-linked equipment
Pumpsets "os m M M 70 61 X
Buylphuric Acid o X J ; P X X 67 X
Naphtha ‘oo ! M ! P X T2 X 72 68 - | X
.gﬂmﬁﬁj.ﬁ_mﬂjm.ﬁm vea , X { { X m X _ 72 ) X
Nitrofertiliser cne X ! - X 70 68 X 67 X
Insecticides aee . X &7 H X 70 X X
| e ; -
Rai l~coach asn S | 69 X
Bailway Wayons ves {70 P73 e i X
Cranes ces i 70 72 _ X Infrastructural goods
Bulldozers ros m 79 a W 69
Steel (Integratad) ... _ 68 69 M 60
Riuminium m €7 67 i X
) - -
Manmade Fibre . % : ! | 69 L 67 | 59, | 55
Petro-chemicals . ; 74 . B 70 W ! 66 High scale cconomy
Bulk drugs : . ; # M i 60 industries
Symi~conductors, IC's, i i w | ! e .~ _
computers ase g M i W m 68 m “ 71

T

SOURCE$ Unitod Mations: Yzarbook of MNational 3tatistics, Commodity Production, Val.II, 1977, Supplewmented by various country-studieS.

wores: M dsnotus that produection began beforec 1966, Except in cases of India and Se.Korea wherc it indicates that rroducticon bugan
erorn 1955, , :
() "Agri" indicatas thal GOP from Agrictlture is marksdly graater than that from Industiy (in seventies).

#8lanks indicate 'not—top—great! a differer ce.
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Exhibit 3

The Effect of Strategic Orisntation on Tgchnology~Priorities in LDC's

gponb
Awguose areos ybry
104 saiborouyoa;

spoob
TRIN3ONIgERI JUT
I04 sartborouyas

spoob
a10dsuegq teaauab
1od satbofoups)

JsudInbl pus stes
—Tweyd payuty-Taby
d04 sarbarouyday

spoob Gurhyrs
=IBATP upTadwneupo
104 saThorouydsy

Abojerys yans
butiTaTuxs 5,307

"UoTIEUAaTIO
aTbaqeige daeyg

S5.Korea

High

Malaysia

Expart

Orienta-
tion

Cuba

High self-

Venezuela

rallance

orientation

High import Njigeria
rastrictive

nass

Ghana

Moderate

Indonesis

orisftation

The numbers indicate the order of acquisition.

Boter
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