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Some Osservacions on the Economic Framewor!: for Optiwum
A —t—

LDC Utilization of Technolosy: Asstract

This paper attempts to cxplore the relationchips between the choice
of technology and the problems of rising unenploymenl end worsening income
distribution in the developing worl#. It is addressed mainly to the issue
of whether or not, piven present constraints on technology choice and out=
put mix, developing countries can be reasonably espected to be able to
escape from the straitjacket which secems to force a difficult choice betuween
the achievement of output ;rowth, on the one land, and emp loyment/incone
distribution goals, on the other. Two kinds of cvidence are examined in
support of the contrary hypothesis, namely that a more endowment~sensitive
growth path can yield more output, employment and, possibly, a better dis-
tribution of income at the same time: the historical cxperience of a small
Wdeviant" sub-family of LDC's and cross-sectional avidence from a larger
number of country cascs.

The paper first anelyzes the mechanism of technology transfers from
rich to poor, distinguishing between the proccss ol borrowing from a shelf
of internationsal technology and the domestic technolo;y adasptation process.
Secondly, the changing relative importance of these two processes in &
time~phased historical context is brought out, as the typical labor surplus
developing country moves from import substitution through the export suL-
stitution sub-phasc of prowth. The empirical record of historical Japen,
along with that of contemporary Korea and Teiven, is examined in this con-~
text--both at the macro and micro levels. It is found that technology
assimilation, especislly during the export substitution phase when

relative price signals are comparatively less distorted, can be extremely



.

important in terms of both output mix and technoloyy change. The same kind
of evidence on technolozical flexibility seems to emerge vhen we lool across
scales within countries still generally under import substitution policiege=
but where the impact of such policies varies by size ot firm,

The paper points attention to the major specific manifestations of
industrial technological flexinility at the mzchine and plant level end
briefly discusses the importance of R & D expenditures, povernment infra-
structure, educational strategy, and type oi privete sector organization
as additional dimensions of an adequate economic framework for optimum LDC
technology choice. Finally, Section IV summarizes tae overall findings
of the paper and presents conclusions for policy of relevance to both the

technology borrowing znd lending countries.



SOME OBSERVATIONS ON THE ECONOMIC FRAMEUCIK FOR CPTIMUM

LDC UTILIZATION OF TECHNOLOGY

Gustav Ranils¥®

The "proper" use of technology is, of course, not an end in itself,
The growing concern with the subject emanates, instead, from its possiblg re-
levance to the increasingly serious problems of rising unemp loyment and wor~
sening income distribution in the less developed world. There is no need to
dwell at length on the facts Lefore us: even reasonably '"successful" countries
i,e. growing at 5 to 6 percent annually in real terms during the 50s and 60s
have been experiencing increasing rates of unemployment and underemployment, along
with growing disparities in the regional and personal distribution of income.
Noneagricultural sector labor absorption rates, i,e. the ability of the commer-
clalized portions of non-agricultural activity to provide efficient employment
has been low and falling--to the 2 or 3 percent level annually--increasingly
unable consequently to even keep up with the growth in the labor force, s« For
manufacturing alone, the developing world as a vhole experienced annual rates
of growth of output in excess of 7 percent between '55 and '65, while the rate
or labor ahsorption was just about 4 percent.1 When we view this record of the
past along with the cxisting backlog of underemployment in agriculture, the
likely incapacity of ag..culture to be able *~ "hold" its own increments of
population efficiently, plus the overall labor force explosion we can safely
anticipate over the next decade and a half--regardless of the extent of success
in curbing fertility--the dimensiens of the mounting pressures for labor ab-

sorption on the part of the non-agricultural sector are painfully clear.
w.v—

*Professor of Economics and Director, Economic Growth Center, Yale
University.

1David Turnham, The Employment Problem in Less Developed Countries,
0,E.C.D. Development Center, Paris, 1971.
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The part of that same historical record we would like to concentrate
on in the context of this paper 1s the apparently cver-increasing capital intene
sity of LDC's industrial sectors, taken as a whole, both in terms of output
mixes and the technology employed for given mixes.l Vhat is more, unlike in
agriculture vhere most people have increasingly come to accept the realism of
alternative optimum scale and input combination, depending on varying endowment
conditions, the belief continues to be widely held that LDC industry is subject,
in nature, to more or less fixed proportions statically, and to the march of
ever-incressing capital intensity dynamically. All of which, of course, seems
to support the notion of the inevitability of a conflict between output and
employment objectives as we lock into the future.

Fortunately, however, a little thought leads us to the conclusion that
this conclusion is unrealistically pessimistic, at a minimum because we know
that there exist a number of mature technology exporting countries which differ
from each other in the capital intensity of their latest technology--not to
speak of the possible choice of alternative vintages and of the éossibilities
of substituting and adapting "on top of" any given set of borrowed technology.
Moreover, there exists evidence, mainly from a 'deviant" subset of developing
economies, which indicates that the aforementioned generally dismal LDC record
on output‘versus employment generation may be misleading if not interpreted in
its proper historical perspective., Such evidence of markedly differentiated
performance extends to the nature of the role of industrial technology change,
including at the micro level, and strongly indicates that that role is not fixed

in nature but is subject to policy actions, both within and outside of the

developing world.

1Though theras exists an intimate relationship between what is happening
in agricultuice end industry in the typical LDC, in terms of the supply of wage
goods, industrial real wage levels, and migration patterns, considerations of
space force us to concentrate only on the industrial sector here. We are thus
also slighting the customarily large LDC services sector,
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Section II briefly explores the technology transfer mechanism, first
in the abstract, then in the context of post=wer LDC deveiopment experlience,
Section III presents empirical evidence, from the ''deviant" subset of LDC! e
both at the macro and micro levels--concerning the potentially different roles
technology transfer can play under different historical and environmental
conditions. Section IV is concerned with the policy conclusions vhich may be

derived from our analysis.

1I, The Technolopy Iransfer Mechanism

It must be remembered, first of all, that, unlike in the rich countries,
technology change in the developing world is not an internal quasi=~automatic
and routinized process generated through R&D expenditures allocated according
to some public or private rules of cost-benefit anslysis, Rather, it is, at
least in the first instance, an act of borrowing from someone else who has ale
ready incurved the costs of trial and error, from conception to laboratory inven»
tion to commercial imnovation. Vhile the Pearson Commission and others referred
to the fact that "only" 2 or 3 percent of the world's R&D is today spenc by the
LDC's, I think there i5 no one who would really recommend that the poor countries
could afford to shut :hemselves off from the accumulated knowledge of existing
industrial technolozy and start inventing and innovating de novo, LDC expendie
tures on R&D are, of course, positively correlated with technology change but
this does not by itself prove causation nor that they ouzht to spend more in
this direction. Katz,1 for example, found that, for Argentina, the rate of growth
of industrial output, (a proxy for "learning by doing') explained &4 pexcent of
the so-called "residual,” R&D only 6 percent. It is thus, in the absence of

contrary evidence, quite natural and appropriate that LDC's spend only .05 to

1Jorge M. Katz, "Industrial Growth, Royalties Paid Abroad and Local
Expenditures on Research and Development," Paper presented to IEA Conference
on Latin American Development, Mexico City, December 1971.
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+5 percent of their GNP ca R&D, as contrasted to 5 percent in the case of the
developed countries. 4s we shall sce below, it is much more relevant to inquire
into the composition of LDC expenditures on R&D, as betuveen sc-called "basic"
and "applied" research,

One thing is amply clear, i.e. the very co-existence of rich and pooxr on
the same shrinking globe presents many interdependencies, advintages as well as
disadvantages, to the poor countries. Among these, the existence of an inter-
national technology shelf which incorporates zll scrsions and vintages of human

' a civen commodity, as well

productive experience to date=-both on '"how to make
as on "what to make"--probably represents the sincle .wost dominant phenomenon,
at least as far as the LDC's current use of technolog, is concerned,

In exemining the nature of the technology flows from rich to poor and in
assessing the contribution of these flows to the provlew of LDC performence with
respect to output, employment, and income distrisution, it is helpful, moreover,
to differentiate clearly betucen the initial act of “orrowing from the shclf and
the subsequent act of domestic adaptation.

Borrowing implies taking something off the shelf and attempting to repli-
cate it more or less as is in the reciplent country, using essentially the same
processes and combinations of factors. Theoretically, of course, as we have al-
ready mentioned, there cuists considerable choice as to vhet is borrowed in terms
of from which country and what vintage, but such choices may, in fact, be severely
circumscribed either because only a subset is knoun or because the LDC iu other-
wise constrained by its ovm economi¢ environment and nou-econcnic preferences

or those of the technolozy lender. Thus the 1950 vinta;e U.S. technolory may

1TheorcticallyJ such a shelf is composed of all possible ways in which
a unit of X can be produced by different countries and at different times, The
most capital-intensive choice might, for example, be U.f. 1972 machinery, an
intermediate choice, Japsnese 1572 machinery, and a yet less capital-intensive
choice, Jopanese 1950 zachinery, etc. with virtuelly an infinite number of
theoretical possibilitics available, In the real world, as we shall see below,
only a portion of suck a shelf may, in fact, ve illuminated and an even smaller
portion feasible for borrowing.
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not be considered "shiny"' .aough by the recipient; moreover, it may not be
physically available for export, even 1f the blueprints could be found and dusted
off; on the other hand, the 1972 vintage Japenese technology may not be importable
if the recipient's main trade and/or aid relations are vith another advanced
country, etc. Regardless of how large the visible shelf and how constrained or
unconstrained the choice, it is this act of technological borrowing which people
usually have in mind wvhen discussing the technology gap and technology transfer=-=
and which is usually blamed by those who object to the use of "inappropriate" in-
dustrial technology.1

There is, however, a second important dimension to the technology trans-
fer mechanism which is usually given much less attention, namely technological
adaptation or assimilation. Such assimilation basically means the ability to ad-
just borrowed technology to the often radically different factor endowment situa-
tion by means of a secondary inrovational response. Since we are discussing a
process of borrowing from capital rizh to capital poor countries, this adapta-
tion process, .f it takes place at all, can be cxpected to be in a labor-using
or capital-saving direction.z The Lorrowing and tlie adaptation may, of course,
be going on together, i.c. os part of one entrepreneurial act; in fact, there is
likely to be significant interaction between wherc the LDC bocrows from the shelf
and the potential for further reductions in the capital-output ratio "on top of"

the import. We will, however, find it useful to maintain a2 distinction between

11t should, moreover, be noted that "picking something off the shelf' may
not be quite as simple as it sounds. A so-called turn-key project, an extreme
version of technological borrowing, may try to duplicate all the inputs in their
familiar combinations yet, finding itself in a totally different environment,
be forced to operate much more inefficiently. The more capital intensive the
import, i.e. the further removed from the total cultural and economic experience
of the recipient, the larger the zap between shelf efficiency and the efficiency

of the initial transplant. Such X-inefficiency is 1likely to diminish quasi-
automatically with time,

2Some of this may be what textbooks call "substitution,” i.e. relatively
more labor and relatively less capital for essentizlly the same production pro=
cess, in response to different relative prices. Some may involve yeorgzanizations,
which are more in the nature of innovations, We are not concerned here with the
theoretical nicetiecs of such distinctions and will call anything which achieves
a lower capital-output ratio (or a higher productivity of capital) wi..out sacri-
fice of labor productivity, a capital-saving innovation,
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these two important types of innovaitional activity when analyziag optimum LDC
utilization of technology.

The reason for this, In short, is that the two component processes of
technology transfer are likely to play a substantially diff:rent role, absolutely
and relative to each other, depending on where a particular developing economy
finds itself at a particular point in its own historical development. Ifost
LDC' s entered what has been called the import substitution phase cf development
after World War II.1 This period is characterized by the attempt to restructure
pre-independence or colonial resource flows in the direction of national develop-
ment, Given the customary absence initially of a strong indigenous entrepreneurial
clasg, as well as some of the necessary cconomic and social overheads, the import
substitution regime has typically concentrated on capturing traditional export
earnings, through exchanpe controls, and redirectinj them to the construction
of overheads in the public sector and the expansion of import-replacing consumer
goods industries, either in the public sector or, via import licensing and
tariffs, in the private sector. At the same time, domestic resources, given
the inflationary pressures ccused by deficit finencing, increasingly overvalued
exchange rates, the tight rationing of credit (as well possibly of such other
scarce inputs as cement, steel, etc.), werc being redirected to the same growing
industrial sector. The well-known distortions of relative prices resulting from
such government intervention in a number of crucial markets helps pull resources
into the hands of the public sector, for social capital construction, on the one
hand, and provides larger than normal proiits to offset larger than normal
risks for the country's “ledsling private sector entreprencurs, on the other.

Specifically, import substitution policies bias both the initial borrowing

choica (in a capital-intensive direction) and reduce to a minimum the volume of

1 - , . . .
Some, e.y. ‘in'Latin America, substantially carlier.
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labor-using assimilation carried on in connection with that berrowing. The

price of (scarce) capital is kept artificially low by a combination of over-valued
exchange rates, a differential tarifi structure, low interest rates, accelerated
depreciation allowances, etc.; the price of (abundant) labor is kept artifi-
cially high by minimum wage legislation, pressure in behalf of fringe benefits
and higher pay for night work and against differentials by age and sex, social
security taxes levied on a number of workers basis, job security, plus large
severance payment provisions, etc. With economic signels thus severely distorted
in favor of the use of capital, most private sector technology borrowing takes
place at the most capital-intensive or modern end of the shelf. The public
sector is even more likely to select the latest technology since costs normally
play a smaller and prestige and other institutional constraints a larger role
here,

Secondly, since wherc one does one's technology horrowing, i.e. at what
ndistance" from the social-cultural inheritance and experience of the borrover,
undoubtedly affects onc's ability to adapt, the tcchnological assimilation pro-
cess is normally held to a minimum during the import substitution phase of
development.1

Finally, and most importantly, as long as the policy of heavy protection
from both foreign and domestic competition provides entrepreneurs with assured
and large windfall profits, there is little reason for them to exercise their
technological ingenuity in any particular direction, It is well known that
businessmen are prone to "satisficing" rather than "maximizing" profits; the
di fference between 50 and 6U percent annual profit rates just looms much smaller

than the differencc between 10 and 20 percent in a more competitive environment,

1Even in India, o ‘arge rcl atively domestically oriented economy, with
a substantial domestic engineering and machinery preducing capacity, only
.12 percent of industrial technology has been of the indigenous variety during
the import substitution phase.
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.
Under import substitution the large established firms are able to sit back and
relax once they have jotten their licenses, loans, or permits, while small or
new entrepreneurs have difficuity in achieving access to resources at any price.
Given the aforementioned rclative price distortions plus normal expectations of
a continuation of the preseat environment with, if anything, rising relative
wages, there is little reason to bias technology in a labor-using directicn,

In short, with borrowing capital-intensive and adaptation virtually absent,
LDC industrial teciunolopgy is likely to beiheavily labor-saving, and increasingly
so over time, during the import substitution phase--in spite of a large and
growing overhang of idle lator. Similarly, the economy's output mix will, if
anything, be shifting in a more capital-intensive direction as new industries
are built and overhieads constructed-~usually financed by the continuing export
of traditional raw meteriale ond primary products. The aforementioned heavy veil
between market and shadow prices of both factors and products, moreover, permits
little change in the output wis via trade. The major change in such mix can
take place only through dcmestic demand pattern chanzes, os per capita incomes
increase with continuing consumer poods import substitution--all of which makes
a further contribution to the increasinr capital intensity over time of the
industri.l sector. In .hovt, when the end of primary, i.e. non-durable consuner
goods, import substltution has been reached, ve can expect the industrial sector
to be more capital in:ensive than it was at the beginning, both in terms of
output mix and technology.

Small wonder, therefore, that our first look across the LDC's during the
1950's and 60s yielded such pessimistic conclusions with respect to the problem
before us; for it is a fact that most of the developing world, especially Asia
and Africa, has been engaged in a more or less typical Import substitution
pattern during that period. This pattern, moreover, while it has become

fashionable to be critical of it, may well constitute a necessary response to the



initial shortage of domestic entreprencurship and overliead capital. The real
issue is "how much' and for “howv long.”1 Once the end of "primary' import sub-
stitution has heen reached, LDC's usually have at least two choices: one, with
the help of their nou mature entreprencurial capacity, to move into a more market
and labor-intensive industrial export phase, via a gjraduzal reduction of the
temperature in the industriel "hothouse;" two, to try to avoid the (inevitable)
pains of such a trausitiun2 by continuing to import substivute in "secondary,"
more capital-intensive arcas, e.y. Gurable consumer goods, capital coods and the
processing of intermediate ycods--the ~ncire proc-ss continuing to be fuelled

by traditional, as rvell as navly searched out primary product cxports. iuch of
Latin America mcved irom primavy dicecily to secondary import substitution after
the 30s: Africa is largely siiil in tue primary phase; end Asia presents a
mixed picture, as we shall sce shorcly.

The main conclusion we wish to reach here then, and as emphatically as
possible, is that the geneveally pessimistic overall hicziorical record of LDC's
with respect to employment and income distribution versus output performance,
including the appareunt inability to use labor intensive technology and output
mizes in an efficient fashion, is heavily conditioned by the fact that the vast
majority of the countries under observation has been (and today still is) engaged
either in primary or secondary import substitution. On the other hand, there are

a few countries wvhicli, at the end of their primary import substitution phase,

]To the extent that import substitution is likely to be a necessary his-
torical phase--especially in countries which don't heve o very strong and diversi-
fied natural resources base o count vn--one could, of course, distinguish between
"oood" and "bad" forms, e.z. the usc of tariffs vevsus vuotas. But such a dis-
cussion would take us too far afield here. (Sece the wuthkor's "Relative Prices
in Planning for Ecoromic Developnent,” in International Comparisons of Prices and
Qutput. D. J. Daly, cditor, WBEL, Columbia Universit, Press, 1972.

L - - . . .

For the proaps favored by the Jdirect controls regime, i.e. large scale
industrialists, importers ond civil servants vhose windiall profits and power
(as well as supplementery incomer) respectively, would e threatened thereby.
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moved on to export subsititution, i.e. the fusion of wmaturing entrepreneurs with
large supplies of unskilled labor to effect a shift of ithe country's production
and export structure frow an essentially land to a lsscy fuelled basis,

The achievemen:t of this transition per.lttin_ che economy to funciion
more flexibly in response to a changiny endowmentc picture, could, of course,
be materially assisted by a change in the predominanc puclic policy packore,
as we shall see, and the vole of technoloygy, boti: in terms of the Lorroving and
adaptation processes, e made to change rather drastically. Our zim here is not
to "praise" the choice some countries made at the cnd of their primary import
substitution pliase and to 'condemr" that of others. No two countries are ever
alike in terms of their initial structural conditions, and we recognize that the
socio=political situaiion is customarily much too conplicated for any simple
judgments or prescriptions., Ue nevertheless do believe that, in order to
properly assess the si-nificante of the rather negative overall LDC record on
technolocy choice, an excmination of the experience ol some '"deviant' cases,
both at the macro and micro levels, is likely to prove indtructive, We turn to
this now and hope ot the same time to be able to be responsive to at leasc scme
of the "special case" or non-transierability arguments vhich are often raised

in this context.

III, The Empirical Evidence

We intend to deal only vith the contemporary Korean - and Taiwanese cases
(along with some attention to historical Japan) in any detail--and that aostly
at the micro level. This is woth hecause macro economic changes in these economies
over time are by now pretty well knouwn and Lecause the velalionship between the
1

overall economic environment and changes in the vole of technology can best be

documented at the micro level--a: least at this stage of our understanding.
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The beginning of export substitution signzlling the end of the primary
import substitution phase occurred in Taiwan about 195¢ and in Korea about four
years later. With industrial entrezprencurs now sufficiently mature, both societies
shifted to a new policy peckaje, entailing suvstantial readjustments in the major,
previously distorted, relative prices at about that time.1 In both countries
the curbing of government deficits and inflationary pressures permitted markets
hypothetically to resume th:ir normal functions; and devaluation (accompanied
by liberalization of the import regime) plus interest rate reform (i.e. higher,
more uniform, official raices)--as well as other displacements of direct by in-
direct controls--permitted such markets to function again in practice.2

Agriculture and ciports were no longer discriminated ageinst. The veil
between the economy's resourcc enldowments and their use was gradually being
lifted and a suvstuntial broadening of the dazvelopment base achieved by har-
nessing a much larger proportion of previously diszeniicanch:ised peasants and medium
and small scale entrepreneurs to the cffort. Comnsequently, the generation of
output could be accelerated because of--rather than in spite of--~a shift to a
nore ltabor-intensive production and export pattern, hotl in terms of changes
in technology and output mix. These, of course, naturally go together in a
more competitivc environment. Successful sales in the international markets for
industrial goods requires the use of a more appropriate, i.,e, endowmentesensitive
technology and, in turn, makes it possible to alter the structure of a rapidly
growing total export volume.

Trking the Taiwan case first, the major policy changes, including devalua-

tion and interest ratc reform, followed the end of primary import substitution

1 , . . . L1 . .

Any change in direction of an economy, and in the facilitating policy
package, dones not, of course, ever occur from one year to the next, but is the
result of a rather gradual evolution.

2
“This time, however, in contrast to the colonial period, subject to the
government's naticnal-development oriented guidance.
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in f959. The results: in 1052 traditional rice and sugar constituted 7 per-
cent of export earnings; by 1969 this had shrunk to less than 5 percent; labor-
intensive iﬁdustrial ec.ports, including textiles, wood products and electronics
grew from 5 percent to nearly 70 percent of total exports (themselves growing
at an excess of 30 percent ammually) over the same period., Industrial labor
absorption rates of 3 percent annually during the 1950-5Y (import substitution)
period accelerated to morc than O percent annually in the (export substitution)
1960s--s0 that both the relative (from 50 percent in 1953 to 40 percent in 196(),
and even the absolute number of workers in agriculture could be reduced, and the
pool of the underemploved “'mopned up'"--in spite of substantial population and
labor force zrowth., We should, moreover, note that the distribution of income
(as measured by the ratio hetween the percentage of cotal income received by
the bottom 20 percent relative to that received by the top 20 percent) also im=
proved substantially as between 1453 and 19G4--undoubtedly as o consequence of a
substantial increase in the labor sharc.l Taiwan's domestic saving rate, a
respectable 10 percen: in '52-'54 shot up to 3% percert by '(7-'69 and her growth
rate--with much less forcign capital contributing--rose from 2-3 percent to
7-8 percent annually.

A similer gencral pattern emerges for the case of Korea.2 Devaluation
in 1964 and a doubling of interest vates in 1965 laid the basis here for a shift
from import to export substitution accompanied by dramatic changes in output mix
and technology. Here also labor-intensive industrial exports, including elec-

tronics, textilec and foctvear, amounting to 15 percent of total exports in

1David Turnham, '"Income Distribution--Measurcement and Problems," S.I.D.
Conference Paper, Ottawe, May 1971.

2Differences between the two countries which nced not detain us here,
are spelled out in the author's "The Role eof the Industiial Sector in Korea's
Transition to Economir Maturity,'" Korean T.conomic Planning Boerd Papers on the
Third Five Year Plan, to be published, Summer 1%72,
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1.¢2, rose to 80 percent of total exports--themselves growing at more than
35 percent snnually--by 19¢8. (Small scale manufacturing exports, the most
labor-intensive part of the spectrum, moved from 1lc.O percent of the total in
in 1963 to.31.4 percent in 1¢5¢). Industrial labor sbsorption rate by that
time had risen to 7 percent annually and the percentage of the labor force in
agriculture dropped frem (G percent (in 1955) to 51 percent (in 1968) of the
total, as well as absolutely. A comparison of the aggregative savings and growth
performance of the ecconomy cver the period again supports the finding that a
more endowment and technoloazy sensitive development strategy tends to support
simultaneously both output and emplcyment objectives. The domestic saving rate
which had been negative as late as 195¢ vose to mere than 10 percent by 1967
and the annual growth rate, a merc 1 1/2 percent ‘uring the last half of the
50s, to morec than 9 percent over the same period.

The Japanesc historical case of overall successiul development is too
well known for much commeni here. Suffice it to say thet her own import substi-
tution period, beginning with the Meiji Restoration in 1868, was relatively
brief and mild by contemporary standards.l By the turn of the century changes
in monetary policy as well as in the ownership of directly productive activities
(from public to private) signalled the beginning of export substitution, accom-~
panied by a svitch from land-based raw silk to labor-based silk yarn exports.
For the industrial sector as a whole we note the cffect of the increased impor-

tance of labor using technology and output mixes, as reflected in the decline

1 . s . ; ,

Due to limitations on Japan's tariff autonomy imposed from the outside,
as well as the unavailability of the full arsensl of interventionist tools
perfected in the 1930s,
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in the rate of industrial capital deepening, from 1.0 percent annually during
1892-1900 to 1.7 percent during 1900-1906.1

In all three cases cited the overall favorahle cconomic performance re-
corded was due ;n large part to the different role the technology transfer mech-
anism was capable of assuming in the export substitution phase of development.
Not only was there a chance now for initial borrouing choices (from the shelf}
to become more selective, but--and more importantly--for the associoted labor-
using adaptations to assume much larger importence. In a more market-oriented,
competitive environment, entrepreneurs were now faced with the need to ecmploy
the economic calculus rather than putting their energies into the pursuit of
those little slips of prper which guarantce windfall profits under import sub-
stitution, almost regavdless of what 1is produced or how. Once the changing
resource endowment conld be refiected, at least partially, in more realistic
relative price signals (interest rate, exchange ratc, inter-sectoral terms of
trade), what amounts to social optimality could be gradually approached in the
course of the technology transfer and adeptation process.

The importance oif output mix changes permittiny, abundant unskilled labor
supplies to be massivcly exported for the first time in the form of new indus-
trial exports can best be (and has heen) demonstrated at the aggregative level,
But the considerable, and necessary, companion piece of substantially enhanced
technological flexibility is best demonstrated at the micre level to which we
shall now turn. In this contex® we intend to again rely mainly, but not ex-

clusivel on examples from the same Ydevient'" subset of developing countries,
Yy, P p

1A detailed analysis of the aggregative Japanese performance is beyond the
scope of this paper. See, however, the author's "Factor Proportions in Japanese
Economic Development," smerican Economic Review, September 1957 and "On the
Empirical Relevancy of the Fei-Raais Model of Economic Development: A Reply,"
(with John C.H. Fei), American FEconomic Review, September 1971.
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Taking the Japanese historical case first, this time, we have evidence
both of considerable selectivity in borrowing, i.e. as between the latest
avallable Western shelf technology and of a very substantial adaptive innovative
effort. In cotton spinning, for example, the latest Lancashire spindles were
almost invariably imported while, in weaving, which lent itself to a more dee
centralized cottage industry type of organization, non-automatic looms were
usually preferred, As the U.S. Tariff Commission put it:

the price of the automatic loom is more than twice that of the
plain loom, which, with the additional expense involved in the
importation from the United States or Great Britaln, made the
total outlay too high in a country where the interest charges
on money were relatively much higher than the cost of labor.
Japanese mill managers have, therefore, hitherto preferred to
employ more workers and to forego the rore labor-saving but
more expensive machinery, in contrast to the situation in the
United States there the high-priced labor is economized rather
than the machinery.

Another account, relating to the production of printed goods, is equally ine
structive:

Recently, a Japonese manufacturer of plain linoleum decided to
undertake the production of printed goods. He dispatched a re-
presentative to the United States to purchase the necessary
equipment. The representative was familiar with the modern
linoleum printing machines, printing several colors at one time
and turning out as much as 15,000 squarc yards in ¢ hours, but
he considered it too expensive a piece of equipment, especially
since his labor was being paid only about 50 cents a day, and 8o
he sought out, in an American plant, an old hand block printing
outfit, It was not for sale Its parts werc lying about in a
storeroom of the factory. Some of them were 40 years old, and
the whole outfit had been discarded 15 years hefore. But the
Japanese representative purchased it and had it shipped to Japan,
In the immediate outlay of capital he saved money, for he pur-
chased the old equipment at the price of a printing machine or
even below the prices of a new hand outfit, but he installed in
his plant equipment that could only have been Iisposed of as
junk in the United States. He started in Japen @ new industry
in a stage of technical development that had become obsolete
years before in the older industrial countries.”

———— -

The Japancse Cotton Industry and Trade, U.S, Teriff Commission, Governe
ment Printing Of{fice, Vashington, 1921, p. 116, The same study reports that a
shipmeot of imported automatic looms vhich arrived, apparently by mistake,
shortly aiter the turn of the century, hiad been found so difficult to operate
that, after removing the batteries and warp-stop motions, they were instead
run as plain looms.

2

pe 266,

John E. Orchard, Japan's Economic Position, New York: McGraw-Hill, 1930,




~15=
Jspan clearly did not wish to borrow the latest tecinolozy, possibly ahead of

-

her entrepreneurial and other endownient capacities, L7 there existed viable
alternatives-~especially if suchi & choice might inhihii the potential for further
adaptive technology response in a laovor using direction. We thus have cvidence
of a good deal of praguatism in technological borrowing and relatively less
evidence of prestige-distorted choices.

Nevertheless, lcanin heavily on the results ot nrevious R&D cwnenditures
in the advanced countrics (i.c. whai Veblen calls tealing advantage of Lein) a
late comer) and, in spiic oi {or perhaps necousc o) the substantial two way
traffic of Japanese and foreci<cn enginecrs, most of the technological borroving
was of the late vinta;c wasicty--us ii Ls in todey's LDC's, The really important
areas for technolouicel flenitility thus were (oud arej to bhe found, rather,
in the technological essimilotion sphere.

It is perhaps usciul in this context to dirflferentiote among three types
of labor-using adaptive technolopy clange: that releting to the machine proper,
or core activity; that relatins to the inter-~nachine vicliin=nlont production
process, or machine-pewipueral activity; and that relaiing to the total produce
tion process, includin; or anizztionnl variants by plant and stage of processing,
or plant related activities,

liith respect to core or machine-related capital stretchiny; innovations,
the simplest and quantitatively probably most importent Japanese example vas
the running of imported U.i. and U.S. machinery at races and spceds substentially
in excess of those used asroad. For example, once the lterosenc lamp made night
work possible, spinnin; could e done on tvo, sometimes three, shifts deily,
with but tuo or three vest days a wonth. This meant il.ct the average woy':
week per machine was two to three times that encountcred in the country of
origin; and, since physicel depreciction is much less important than economic

obsolescence, using a .nachine twiec as intensively does not uvear it out tuice
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as fast, This heavy use of machinery typlcal of the 1luth century Japanese in-
dustrial sector meant that the normal pap betueen the physical and economic
life of a machine was substantially narrowed end capital was considerably
"stretched,"

Moreover, there was in evidence a related speed-up of the very same
spinning machines thus permitting substitution lLetween lavor and intermediate
input quality. By running the machines at faster spceds and/or by substituting
cheaper raw materials, i.e. raw cotton--and making up for it by increasing, the
number of women to handle the resultant increase in the number of broken
threads-=-an additional major saving in ccpital could Le achieved:

Certain dificrences in the industries of the two countries are

important rud cust be noted. The raw material is essentially

different. Thougih the Japancse do use some American raw cotton,

the bulk o their cotton is from India and is of shorter staple,

more likely to brealkage...and requiring more la.or to put it

through the machinery, The yarn spun has wmuch vore of the

coarser counts that require more labor...By addin: more labor

it is run somevhat faster than American practice...All of

these factors are in some way rclated to the cheap labor policy.

They are there secause the labor is cheap.

Japanese spindles were equiprped with a 7/ inch instead of a-.one inch front
roll to accommodate the shorter staple cotton when operated at higher speeds.,

For these several reasons, i.c, differences in the yarn count and dif-
ferences in the spced of the wmachine, as well as differcnces in the number
of shifts, we find that there wi's a very marked subcltitution between capital
and labor in the cotton spinuing industry. Tor example, Orchard reports
that a competent Japanese spinner working on a 20 yarn count operated from
300 to 400 spindles, while an American spinner on the same count yarn tended
from 1,020 to 2,6(( spindles, that is, between 2 1/Z and a2lmost 7 times as

~

many.  As the U.S. Tarifi Commission reported:

1John E. Orchard, op. cit., p. 307.
21bid., p. 367.
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In order to distribute the fixed overhead charges in the way
of high interest and depreciation costs, and to earn the large
emounts nceded to pay e normal rate of dividend, every effort
has been made to obtain the largest possible output [from the
expensive equipment and plant. Mochinery is tlierefore run

at high speed, and almost since their inception the Japanese
spinning mills have been operated night and day, employing

two 12-hour shifts (22 actual working hours) for an ..crage

of 27 days a month. 1

Here again, given & standord count of yarn, the everoge Jopanes'e spinner 1s
seen as. tending 240 .pindles, vhile the Auericen counterpart on the same machine
tends obcut 1,000 cpl-dles. 4s latw 8§ 1932 wcekly man-houra per 1,000 homoe

genéous spindles of the sanc Quality ranged from 328.( in Japan to 164.0 in

N

the United Kingdom and 143.1 in the United States,
A somevwhat similar story can be told with respect to cotton heaving.
Once again,
the high cost of mill construction is considerably reduced if you
consider the hours during which the mill is being put to effec~
tive use., So far in Jopan the wheels have turned round during
20 out of 24 hours, vhile in Europe only & hours are being verked,
Effective working time in England is less than 3. hours per
week, as Z hours out of these,are devoted to clezning; this is done
in Japen aiter working hours.”
Again, the U.5, Teriff Commission reports that "in weaving staple cotton
sheetings, the ordinery; Japonese weaver seldom operates more than two plain
looms, while the American veaver, with perhaps some cssistance in supplying
. } . {
fresh bobbins, ucrmally tends from & to 10 plain looms."' Taking cotton
spinning and veaviug tozether, the U.S, Tariff Commission concluded:
the =sverage Japanecce spinner or weaver tends about one-fourth

the aumber of spindles or looms usually assigned to one person
in an Amer.can wmill, # comparison of the total number of

—— ERUTpPe

1The Japanes. Cot+on Industry and Trade, op. ¢its, Pe 99,

2 , : ;
The World Textile Industry: Economic and Socizl Problems, Vol, 1,
International .abcuv 0Dffice, Geneva, 1737, p. 20%.

JArnold S. Pearse, Japan and China, Cotton Indusiry Report, Intere
national Federacion of riester Cotton Spinners' and iienufacturers' Association,
Manchester, 1929, p. 0.

£ .
'The Japanese Cotton Industry ard Trade, op. cit., p. 100,
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persons eciployed in the two countries to operate individual

plants of similar size, and, viewed morc hroadly, a comparisom of

the total number of persons employed in the vhole American

industry, per 1,000 spindles, with the number that would be

required on the similer balanced basis under the Japanese con=

ditions, confirms tiie general rclation observed, that the

Japanese mills rejuire betwecn three and gne-lLzlf and four

times as many operatives as the Americen.

In the case of silk production, which, together with cotton, made up
more than 70 percent of total Japanese industrial output about 1200, we . have
similar evidence of the ability to innovate in 2 capital-stretching direction
on the machine proper. In raw silk, for example, the Japanese employed more
than twice as many girls as did the same rceling basins in Italy. “uite early
in the game it is reported that a "modified technolor" in silk yielded a
capital-lgbor ratio of .20, « capital-ouiput retio of 1.45, as compared with

2
1.06 and 4.22 respoctively for the "unadjusced" lerge-scale technology.

Turning te machine peripheral activities, much of the inter-machine
handling and transporting is done by hand  In placc of mechanical, human
conveyor belts uere devlised, Receiving, nackaging snd storing was done by hand,
The same was truc for the handling of intermzdicte inputs required, e.g,, &8
Orchard egain renorta

at onc of the la,gea® corper omelirs in Jenan, olry for
the lininy of the furnaces is corried down Jvom a nearby hill-
© y
side o= the backe of women. At the plant of the Tokye Gas
Company, coke is put into keys by hand end then carried by
coolies, some of them wowmer, tc the barics in the adjacent
canal., Ceal, even in the larger Toliyo 1 lents, is unloaded
by hand and carried in baskets to the power houses,3
In sum, the quantitative impostance of this ability to substitute labor for
capital in activities peripheval to the machine proper was gpparently quite subs
stantial. Very often such activities were machine paced in the Hirschman sense
y ¥ ,
l.e, vhile they might have looked wasteful to the untrained l:estern eye, they

were, in fact, paced iy well-epaced mechinery as part of the same production

line vhich contained larpe numiers of unskilied laborers.

hid., p. .o,

2 , . . . .
Katsuo Otecuke, '"Technical Zhoice and Technical Progress in the Silk Ine
dustry," unpublished Hitotsubashi University seminar paper,

bid,, p. 255.
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4 third type of adaptive technology chinge of vhich much use was made
in historical Japan is of vhat we have celled the plant-related variety. This
is often characterized by the co-existence of different historical staves of
production in the sezme industry. Raw silk production and cotton weavinj re-
present outstsnding eciemples. In the former industry silkvorm rearing and
cotton production were Landled wainly by farmers' vives in smell home-made
sheds, cxtensions of the rural households. In cotton weaving, most of the
yarn was "put out" to faria Leuscholds, vith individuel looms dispevsed in farm
houses and worksheds., But cven in the wore modern factory-style spinning induse
try, preparatory and finishing processes were corriec out lergely at the cottage
level,

This rather remarkeble survival of domestic industry on a subcontrace
ting basis must be expicined lrrgely in tevas of the cxploitation of complemen-
tarities Letween mrmy small labor-intensive oper«ating units and the large in-
dustrial managementc units, The traditional merchznt aiddleman, as a representa-
tive of the sub-contractin. unit, served as both £ .pnlier and market for the
goods to be worked up domestically. A specialization of functions as between
workshops, cven as betveen the mewbers of o piven femily, developed. One-roof
economics could be achieved in this fashion, i.e. by using cheap labor in
cooperation with old-fashioned machinery at the worlishop level, while
economies of scale could be achieved in the finzncing, purchasing and merchan-
dising stages.l The continued relative importance of this household type of
enterprisc is guite remarkable; cottage style industry contributed more than 2/3
of industrial output in 1£7(, almost &O percent in 1.5, and retained substan-

tial importance well into the twentieth century, Not only lacquerwvare, potter
P b y q ; Y,

1 ; : . .

"Sometimes even & single part is not completed in one shop or home
but is shaped in one and painted or plated in another." H. G. Aubrey, "Small
Industry in Economic Develonment,' focial Rescarch, tveptember 1951,
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porcelain, sake, fruit and fish canning but also such new consumer goods
coming to the fore over time as bicycles, electric lamps and rubber, were to
exhibit the same characteristics.

Plant amounts to more than 50 percent of total investment in plant and
equipment in most countries, The ability to utilize households for putting-
out operations and thus reduce expenditures cn plant undoubtedly amounted to
a major kind of capital strctching innovation., By deploying familiar but
improving machinery over largc numbers of scattered mini-plants, larze amounts
of unskilled labor could :e deployed in both direct production and in satisfying
the resulting increased demnand for transportaotion and handling activities,

In this fashion, Japanese cnirepreneurs were able to, first, incorporate
pure labor services and, later, domestic ingenuity and skills, into their
industrial production and e:iport bundle.

The Japanese thus combined some discrimination in the process of tech-
nology borrowing with a very substantial amount oi technology assimilation,
The latter capacity seems to Le substantially assistecd not only by the relatively
free access to resources by dispersed decision making units, at relatively
realistic prices, but zlso by the ability to train up the required additional
supervisory personnel throuch both within-plant trainin, and less formal
learning by doing processes, At least in textiles, thie need for a continuous
supply of what might be cclled an adaptive engineerin:, rapacity was supplied by
the establishment of applied engincering schools throuch the pooled efforts of
a number of textile firms.1

Turning next to the contemporary Kovcan case ¢i the micro level, there

seems to be less evidence ol much conscious rejection of the latest shel:

1
Gary Saxonhouse, unpublished Yale Ph.D. Dissertation, 1°71.



-27-
technoloay, although &« good decal of thought was apparently given, subject to

i}

existing aid and other constrzints, to the choic: betveen late model Japanese,
German and U.%. machinery. WUnen it comes to capital stretching assimilotion,
hovever, examples abound, especially in textiles, clectronics and plywood
production.1 With respect to the manufacture of silly, for example, the core
activity contrasts o rvatio of one girl per two looms with one girl per &0
eauivalent looms in rcontemporary Japen. I reaction to now rising wages in
Japan, Korea it takin, over the lower auality yarm Spectrum vhere more cirls
can be employed to make up for the :nferior qualits of thr raw materizl, Ta
cotton weaving, one Xecrean ;ivl mane 2 looms a3 ceatvasted with 4 in Japag;
in spinning the contrast iz between 00U eud 100 spindles, HMoreover, Korean
machinery is run for 3 eighit-hour hifts daily es contrasted with only 2 such
shifts in Japan. Periphecral to tlie machines proper  ve mav note that the
contemporary Japancse use of ¢ conveyor beit system, Jor example between the
carding, gilling and combling opcrrtions, is zeplaced 3y human hands in Horea,
In the production of nlyuood vhat at first zprecrs as production pro-
cesses very similar to those carried on in the U.S,, i.e. fixed proportions,
in fact, turn out to be cuite rlexible--interestingly enough mainly because of
the greater machine speed combined with much more lasor-intensive repair methods
used, In the United States, deicctive picces of lumber are cut out automatically
by machine and disczrded. 1In Japan, defective pieces of lumber are cut out by
hand and the section is discarded. In Koreaz, defeciive sections are cut out by
hand, the scraps saved, and the defect plugged manuclly.  Here once again a
lower guality raw maverial can be up roded ©n an ecurvclent quality output
througzh the appli~ation of chcap labor. Consequently, overzll we found tuice
as many workers per uuif of capital cquipmeat in Rorea, i.e. 122 vorkers are

engaged per equivalent capital production line 7s contrasted uvith 72 in Japan;

1 . . - . 4 a
The nelp with Korean plant wnterviaws of Professor Sung Hwan Cho of
Sogang University, Secul “t sretefully acknowled:ied.
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moreover, a Korean line is worked a 22-hour day as compared to 20 in Japan.

At the same time between 10 and 15 percent more workers are enzaged 1n inspec~
tion, repair and maintenance of both materials in process and the machinery
in place.

In electronics, machine-related or core-type adaptations are most
prominent. In transistor zssembly operations, for instance, given wage rates
10 times lower than what equivalent operators get in the U.,S. (in the same
firm), the machinery is run at physical full capacity, i.e. six days, three
shifts a day which is Z0 percent zbove the U.S. equivalent. DMoreover, certain
special operations such as feeding and packasing cre usually done by hand
on the assembly line, instecad of autowatically. In spite oi the greater use
of labor, productivity per uorker seems to be hisher duve partly to the faster
learning process (it was wepcatedly stated to take ot lceast Lwo weeks less to
tyrain Korean girls in asseably thrn smericans) bul mainly to the greater dis-
cipline and attentivenrss on the astembly line thwouzhout. For example in one
firm the difference in speed of assemk:ly on ideatical ccuipment yields a
30 percent differential in output (I{rom & units per nachine hour to {5)
and in a die mounting processs it rises to more than 107 percent (from 112
units per hour to 244u). These greater speeds orf operation, either due to
faster machine or operator pacing, are once again accompanied by putting addi-
tional girls into more intensive testing, inspection and repair efforts than
is encountered in Japan or the U.S. Defective pieces ere not thrown away but
repaired by hand. Similarly, with machinery itself vorliing at physical #ull
capacity, considerably more manpower is allocated to the maintenance and
repair of the in-place capital ecouipment.

Vith respect to other, plant-related technological assimilation, the

most important phenomenon «learly resides in the avea of subcontracting, both
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domestically, and internztion&ally., Dbomestically, subcontracting to local equip-
ment and parts manufactuvers is being increasingly practiced, cspecially in
the electronics industry; somctimes, as the euperience of severwl companies
indicates, it takes tio to three years before the domestic subcontracting supplier,
via a learning by doing process, has become a lower cost producer thoan the main
plant or import zlternatives. Vhile such céepital saving innovations, mainly
via the reduction of plant and large-scale urban overhead requirements, are
not yet as vide-spread in Korea as in historical Jzpan (end contemporary
Taiwan), they are markadly on the increzse in ¢ nuacer of other industries as
well, Internationall,, of course, pccepting & sub-coniract for the labor
intensive phase of & multi-stage and elsevherce technolozically demanding pro-
duction process, is a potenticlly very efficient vay of harnessing virtuelly
pure labor services to the develcpment process, Donded export processing
schemes, consisting of texiif free zones into vhich often under subsidiary or
subcontracting errenpements with Japancsc or American firms, raw materials are
imported and then reecuported cfter value in the form ol cheap labor has been
added, have proven to be most helpful in this concext, 5Such arrangements
nov yield more than 20 percent of a Korean export volume which itself, as we
have noted above, has been rising at annual rates of between 30 and 40
percent duringy the past few years,

Firm interviews in Tcivan yielded cvidence that, assisted substantially
by the establishment of tHe Kachsiung Export Processing Zone, a similar type
of technology assimilation process has teken place, mainly in assembly and
fabrication processing stages. For example, in 2 lergze plastic factory plant,
vhile the continuous process (producing resin for PVC plastics) showed about
the same capital-labor vatio »s parent company plants in the U.S., the ratio in

, . ; ; . 1
fabricating was only about one half of the American plents.

1The help with Teiven nlant interviews of Prolessor N, R. Chen of Cornell
University 1s pratefully «cinowledzed.
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The use of labor is most intensive in clectronics assembly., VWhile
parts are moinly assemcled with the aid of machines in the United States,
this work is performed by vomen workers in Taiwecn. According to the generel
monager of one major clectronics firm, the amount off labor used in assembling
one set of television in the Twoiwan plant is 50 perceat greater than that in
a plant of thc parent cowpany in the United States., In fact, most of the
electronics firms intervieuved were making efforts in one vay or another to in-
troduce labor-intensivce methods, Vhile the capital-lchbor ratios in this industr%
like most, have lheen rising globally through time, the largest electronics
factory in Taiwan has caperienced an increasc of cepital by nine times and an
increase of employment by sizteen times hetueen 1U.% ond 19¢%. Throughout the
electronics industry, capital-labor ratios have epparently fallen during the
60s.

One further conclusion derived from the Taiwan plant visits and con-
firmed elscvhere, is thot the closer the producilion process is to the raw
material processing ste;e, i,e. backwoerd linkages, ithe snciler the chances for
capitel stretching types of adaptive technolojicsl cienge; the closer the pro-
cess to the finished product stage, the greater are these nossibilities.

It is sometimes asscrted that the expericnce ol Japan, Korea and Taiwan
is so atypical, for reasons of size, as well as special cultural, educational
and geographic fectures, thet it is not velevant for LDC's generally. Ve do
not vish to dispute the basic point, i.e. that levge countries, like India and
Brazil, clearly fcce o sonmevbat different problem in terms of their much smaller
possible reliance on tr.ide to help achieve major changes in output mix and
associated changes in technoloyy. Tvery LDC is clearly different in meny other
essenticl dimensions @5 well, such as its humon versus natural resourcec endow-

ment, its political structurce and the stape ol develenment it has already

J
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reached--includiny, here tiie aforementioned choice it may have already made
(possibly difficult to reverse) as to vhers to head at tue end of primary
import substitutiun.1 Nevertheless, et o minlmum the evidence collected to
date casts serious doubt on thic supposed trranny of the LDC s use of technology
and seriously underecsiimites the potential inven.iveness of indigenous en:repre=
neurship if the cconvaic cavirenmeat ¢an be chenged,

To make this poinc cad a¢ the sem2 time to ot lerst partially respend
to the adherents of tie "special crse  poritiorn, lei us, thercfore, belore
concluding this scetion, sitc a fer rele-anc examples frum othier countries.
Unfortunatcly noc mmy haove oo yeo adepted  Che Zull rolicy package associated
with export substitution, mest comeucive to yieldin, tl ind of evidence we
are after.But scveral hove under takea partinl chianges in their environment
associated vith partisl evidence of technolorical flenioility vhich is believed
to be instructive and will bLe buiefly voferrved co.

One such =usupic Lz provided by %tesi Veliiston an cres no one will
confuse with Korea »r Taiven, during the ¥irst derade of the (0s, After
folloving a more or less cleosuical set of Import sueitecution policies--with
more or less class.cal consewuences “n perlormances-V'est Pekiston moved towards
a more outward lookin: cnvivomment. including through o de facto devaluation,

siculture) of the internal

import liberalizotion, cnd adjustment (in ravor i &

terms of trade cround 1.30. As a consesuence, at e aggregative level, the

-

porcent p 1950 te S percens in 1%66, the grovth

(Wi

saving; rate rosc from 3.
rate from 1,2 perceani to 5,8 weicent ond the grovth race of exports from

2.5 percent to (.5 perceni, DMowc impoyca.tly «s ¢ consequence of the, ed-

mittedly only partiai (rolccive to 'crer ana Toiwan) mowe to export substitution,

1The authov, in fazl, believes that o typologicy] approach (i.e, a
different framework of anilysis for difevent LIC aui- “emiies) 1s necessary,
and a good deai of the work »i the Yale Growih Cunter reflects this vieu,

The subject ir again, “ouever, too broad to be rachkled here.
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nou-traditional exports vose Ly £9 parcent between 1.5¢ and 1964 and accounted
for 60 percent of the tect«: in 1Yt4 {crapared to less then 10 percent in the
1950's), This rectructuring v:s aaterially aidea by vhat, to most observers,
was a surprising pgreuwth ol enguneering aud other sanll-scele industries,
especially iu the Pupjub. A7 least mccording to one study, this grouth was also
associcted vith & guod deel of rdoprive tochnolocical chuange, especially in the
construction of loca? tubc-vellc, pumps ind otlhier 1ight engincering products.
Another exemple s denys, o much smaller ena thus, frowm the beginning,
more open cconomy in vhlch e subs-ant?.l amount of technological flexibility
seems to be in wvideace, boih ot toe borrowing level, i.e¢. tihrough the use of
old equipment, ond at the zssim’lotion leve'l, especiclly in ¢ variety of machine-
)
peripheral activities.” Even in Tad.a, which has only recently, and vith con-
siderable hesitation. movea irv the dirs-tion o. .ibewclizetion, cevidence of
capital-strectching c¢an be tound. Ozewa, fo- cxemple, reporis that a Japanese
glass company operating on Tneina subsidizey wes ¢bio te cut plant size in half
and triple zhe numi2r of wirker. (reiatlve to Tapan) brcausc ''sheet glass is
manually cut, *he cransport of vas micerinls widchin the plant and the crushing
of coal are not .utomated but perlormed by 1aho‘...”3
Finally thc eczperience of hhe Mexicorn Yxport Processing one, specializing
to date mainly in nlcctronics assembiyv, -nd twxtiles i< relevant., Uhile Mexican
industry genernli; is still living: under lou~houvsc Lmport substitution condi-

tions, the Northern norder Tndur:iries (about 200 U.0. subsidiaries and 135C

lEdward H. Smith, Trensfev i Technolngy. Choice of Techniques and
Economic Growth Vale« 2h.D. Disser:ietion in rcrepres:. In spite of what has
happened in, and tc. Pek.ooon ~ince, lu-ely no & consedguelce of political de-
cisions, the exjorience ot the carlvy 5U9 rewalis valid for our purposes.

.

“For furthey detsile see lwviars Tack, cVamployment in Renyoan Msnufzcturing',"

Yale Economic Growzii Cencer Fip v Joauary 1872

3 . .
Terutomo Ozewa, Lepor: o Japan » Tronsfer of Technolugy to Developing
Countries," UNITAR. mimo, August 270,
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Mexican firms) have been facing & slightly less distorted set of price signals
and perhaps more importantly, prcssures to be competitive in the U, S. market.
Plant intervieus here eclearly indicate thet vhat is occurring is an early and as
yet incomplete version of the Korea-Teiwan  story. U.5. multi-nationzl cor-
poration subsidiaries, for example, are normally estcblished with the single
. . - S I 1 .
purpose of taking advantage orf the relatively low beitican vage rote,  ulth
little initial technolojy chenge contemplatcd--in fect, resistance from head-
guarters to tompering vith the coafficicrits lest the qusolity of output he cdversely
affected, /fter o year or o {¢ to { menths in Korca/Taiwan) locsal managers
often percecive additional urnys of reducing cosis oy using the imported
machinery more intensively. T-is talkes the Icrm ol o wmore continuous use of
the machinery including wmuitiple chaifrin, and leitin: nachines remain in place
. 2 .
much longer than in the U.E. This in turr is ccapenscted for, on the one
hand, by wmuch more attention belins pacd to repair onid maintenance activities,
including the revnlocing, and cdjustine ol wachine toois in the local machine
3 N . . NI
shops., Local subcontractinn, thouph still constraired by the absence to date
of much #ncillary industxici activity near the border ond high transportation

costs elsewherce, also increases vith time, espcciclly t.th respect to packaging
. ; . &
materials, wire and other simple components.
The Mexican Border Program illustrates in an even more extreme form than
Korea and Taivan (due to the wmore extreme proximity factors, at least as far

as the U.S, is concerned) the growing possibilities of 2n international system

of subcontracting by prozess, in accordance with differential factor endovments;

1As well os Section 8U7 of the U,S. Tarif{f Code vhich exempts all but
value added abroad from U.$. duties,

2 . . . . .

Occasionelly wechines no Jonper used in the U, nie exported to the sub-
sidiaries.

e}

“As an aside, it .s in%erestin; to note that ile:xlco carns wore than

J <

$2 1/2 million armsall: irea the vopaiv of U.9. office rachinery, T.V. ond radio
sets,

4 . . . ; . ;

The cost effectiveress of such procur:ment, ircluding savings in trans-
portation, has tec overcome the loss ol the U.%, tariif weiver on U.S. components.
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this extension of the division of 1lsbor by commodity principle provides a larger
scope for adaptive LDC techncleogy. Japanese synthethic textile firms, for
example, do their material purchasing centrclly, let the dying; and weeving be
done in Taiwan, the yarn knitted in Hong Kong, and thern handle the exports to
the U.S. centrally., The leather for a U.5. bhasebsll clove manufecturer is

tanned in Japan, the stitchin; done in Korea, Boti Ford and G.M. are currently

considering the construction of & South-Last /fsian cor, with different processes

[
6]

to be located in Indonesia, the Philippines, Melaysic, Sinpapore and Thailend,
Philips and Volkswagen Lizve, {or stmc time, been experimenting in this field
of the international division of processes vhicl, i iven the (lose association
between output mix and techuclogy, tende-to ive furthoer major scope to indi-
genous technological zssimilation.

Dynamically, we may notc, c.ge for the U.&, and Jepenese elcctronic firms
operating in Korea and Talwen, & tendency to move, over time, from simple
assembly operations tc adding processing stages hoth forward ond hackward as
local skills improve, ior cuamplc, from transistor assembly to cutting the
silicon wafers and precision welding, on the one hend, to the fiunal finishing
processes on thc other., Another tendency which can be detected within any one
export processing zonc, &t will o5 Jpoking acrocs zones of different maturity,
is the inclination to transfer reletively low volume series or processes first,
i.e., ulere economics ol scale play e lesser rele, as ucll as to kecp the number
of stylc or model varionts to a awinimum=-ond later, os chenging capacity permits,
to gradually expand in both directioms,

The amount of sputial  flexibility multi-national corporations have shown
in moving their processes cbout ~n a global scnle is also quite remarkeble,

The U.S., Japan and Hong Kong, for exsmple have reccted to sustained Jepanese
wage increases in recent yeons by moving textile, iy, leather products,

electronics and plastic footwear opeérations ta lorcc and Taiwan., Similarly,
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Singepore lias lost its unskilled labor-intensive nrocesses and acquired more
skilled labor-intensive ones, Such [lexibility includes changes in the selec-
tion of commoditics ond procecsses relevant to particular commodities at a
fairly disaggregated SITC level,

As we have pointed out repeatedly, the vast mojority of contemporary
LDC's still find themseclves in the srip of en import substitution policy regime--
some for good, soumc noi so rood reesons, Since vie expect a more endovment
sensitive type of envircnmaent to be a necessary (if not sufficient) condition
for the demonstration of the flexible use of ftechnolosy, &s part of the profit
maximizino calculus o) disocrsed decision meiking unitc, ve are somewhat handi-
cezpped in our effort to warshall yet additional aoviﬁnthcountry evidence,
There remains, however, onc other arcz of investi, s tion, which--vhile we can
only touch gpon it briefly--provides some additional ermpirical support for the
arguinents of this poper. 4And that is cross-scctionzl evidence vithin the indus-
triel sectors of given countries, by scrle of estcnlishment.

It is well known thaot in rountries subiect o the usuel distortions of
import substitution, such dictortions fall uncvenly on larpe #nd smell firms.
A low interest reate policy, for example, ususlly merns thet large scale firms,
as prime borrowers, ot the tiphtly rotioned credit ot official retes, while
medium and small scale {irms do nct, and have to cither do without or borrow at
substantially higher rates, The sanme holds for imports, usuelly available at
official exchange rates to the large well-eostsblished iirms vho get their import
licenses, but available only at higher prices, eiter resale, to the smell and
medium firms. With recpect to leébor, it is the larne [irms who feel they must
(and can afford to) pay the hichest wnges, while other scales will be content
to stick to the leral ninicmm or cven cvade the iegislation altosether. Since

’

a distortion of relotive prices, in other words, implies o direct rationing

13
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system, the small and medium scale firms who have to work their way around that
system usually, in sum, face a set of signals closer to equilibrium values. If
we should then be able to uncover diffferential behavior in terms of technology
choice by scale of industry within the same country, our argument is further
strengthened.

As it turns out, the phenomenon of so-called "industrial dualism" which
we are now talking about--including as one of its manifestations the expected
differential use of technology--has been documented for a substantial number
of countries.1 The results almost invariably indicate that the medium and small
scale firms are substantially more "efficient'" in terms of the intensive use
of scarce capital and the extensive use of abundant labor, as reflected in lower
cepital-output and capital-labor ratios.2 Many of the same studies; show, elther
directly or by implication, that real industrial economies of scale !‘as opposed
to those caused by unegual access to resources) are often exagperated--at least
in industries in which continuous processes are not dominant. Not only are
medium and small scale firms thus facing a more competitive environment and
forced to make a more careful, i.c. endowment-sensitive, technology choice

statically3 but the incentive to innovate and adapt in a labor-using direction

le.g. for Pakisten in Gustav Ranis, "Production Functions, Market Imper-
fections and Economic Development," Economic Journal, June 1962; for Mexico in
Saul Trejo, "Industrialization and Employment Growth: Mexico 1950-19¢5," unpub-
lished Yale Ph.D. Dissertation, 1971; for Colombia in Albert Berry, "The Relevance
and Prospects of Small Scale Industry in Colombia," Yale Economic Growth Center,
mimeo, October 1971 and John Todd, "Size of Firm and Eificiency in Colombian
Manufacturing," Research Memorandum 41, Center for Levelopment Economics, Villiams
College, October 1971; as well as for other countries, in the U.N.'s Industry and
Productivity, annuals.

2A similar phenomenon, incidentally, has been found to hold for LDC agri-
culture, i.e. a more intensive use of land on medium and small scale plots,
e.g. in India, Brazil, Colombia and Pakistan.

3For example, G. K. Boon found that of && metalchipping (core) nrocesses
used in a cross section of rich and poor countries, almost 50 percent were
sensitive to relative price conditions as well as lot size, ("Optimal Technology
in Metal-chipping Machine Tools," May 1568, Stanford University; see also his
Choice of Techniques, El Colegio de Mexico, forthcomingy.
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dynamically is equally enhanced.1 In short, cross sectional evidence, by scale
of operation, within countries still under import substitution tends to further
support the basic notion that changes in the cconomic environment are essential

for an approach to the optimum LDLC utilization of technology.

i7.  conclusions for Policy
Some of the major conclusions flowing from our @nalysis may now be
briefly summarized:

1, There exists only a limited scope for LDC chioice in technological borrowing.
The choice of from vhom to borrow and what vintane seems to be narrouly

« -constrained, Loth by a lack of infermacion, by prestige factors, and by in-
stitutional impedimen:s atternding the .ransier of capital, On the other
hand, there exists very substantia® scop: for technological assimilation,
i,e. indigenous innovations of & labor-using variety.

2, The potential for adaptive technology change today seems to be most proe
nounced in core and macaine-peripheral activities, es vell as, if to a lesser
extent, in plant-related activities. In the course of such innovations,
most often unskilled labor is cubstituted for machinery, but sometimes also

2
for the quality of the raw material input.” The types of goods subject

to such flexible use of technology include textiles, electronics, metal

working, non-electrical machinery, food processing, tires, tubes, leather

1Moreover, the Gzlenson-Leibenstein type of arpument to the effect that
larger wage bills today will yield lover employment tomorrow~--due to the lower
savings and capitel cccumulation entailed--have not becen standing up too well
to empirical tests. Small formers and industrialists seem to be amony the
highest savers {sec zlso a number of U.N. studies on the sources of savinps as
well as G, Renis, 'Investment Criterie, Productivity and Economic\Development:
An Empirical Comment," Tuarterly Journal of Economics, ilay, 1662, -

2For example. in addition to the already cited substitution of short for
long staple cotton in Jcpanese spinning, Baranson rinds similar examples in the
pulp end paper industry, i.e. the blendiny; of chort and long fiber pulps, and
even in petroleum »efining, where domestic crude mized with imported reunders
the use of a sgmeller scele plant efficient.
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products, rubber and plastic footwear, wood and wood vorking, amonz others,
The ability to adapt scems to be related directly to the importance of pro-
duction costs relative to the total sales price, and indirectly to the im-

. . . . 1
portance of quality over price considerations 1n marketing.

(V-]

[

Changes in adaptive technclog and in output mi.es using such technology

require 2 set oi relative factor and commodity prices which are more sensi-

tive to endowment and endowment changes. "his can be best observed by con=
trasting the relevant behavior of industrial sectors over time (as they
move from import sunstitution to export substitution) as well as, to some
extent, by looking across industry sc~les within & country. More realistic
relative prices appcar to Le & necessiry Lut not sufficient condition for
softening o climinatin, the 1L.DC con/lict betveen output and employment

cum incomr distribution objectives.

4, The ability to quiclily conve-t relatively "rew' unshiilled labor into an
efficient disciplined industrial work force seems to be borne out by all
the evidence. In fact, not only 'herd working' Korean and Taiwanese cirls
but Mexican as well apparently exhibit superior labor productivity charac-
teristics when compared o thcir U.S. counterparts in exactly the same

. 2 . : it
operations. Onc conetraint which does apparently inhibit fuller resort
to labor using adaptations, however, is the scarcity of skilled supervisory
personnel, c.g. for night shifts, as well as of a problem solving type of
adaptive enginecring caopacity,
1. . Y : . .
See V. A, Ycoman. deiection of Production Processes for the Manufacturing
Subsidiaries of U §.-based iiulii-National Companies,” unpublished D.B.A. Thesis,
Harvard Business Schocl, 1.60, as quoted in Raymond Vernon, "'U.0. Enterprise in

Less Developed Countrics.'" in The Gap Betuween 2ich ond Poor Countries, Gustav
Ranis, editor, tlaciliiion. Iv70.

For example, the Tlectwonics Control Corporation reports that one girl
in its Matamorns, Mexico piant produces 3507 uuite per day on the same ecquipment
which yields only 2500 units per dey in ito Eulers, Texas plant. Less chatting,
fewer coffee breaks, ond the cver-present threat of the ‘'reserve army' ouiside
are the usual explanations oifered. (Business Yecl, Janvary 1472).
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Adaptive rescarch and development--usually carried on within the machine
shops of LDC planis and focusing on endowing machines vith 2 larger pro-
ductive life through heavy maintenance, &s well ¢s the insertion of small,
labor using devices snd adjustments--seems to have had the highest pay-off.
Basic research, carried on mainly within LDC universities and government
institutes, on the other hand, seems to heve had a much smaller pay-off.
OQur interview cvidence thus supports the finding s of Hatz to the cffect
that "the 'learnin:’ ¢ the decade of tne ©0s has Leen associated vith the
presence of a signiiicant local technological erfort, more than vith the
permanent reception ol kaovledge from abroad, zdditionsl to that received
at the beginning or opcrations,”1
Export processinz zones have apparently served s eilective trensitioneal
devices for countrics movins from import substitucion to export suvstitution,
Export processing pernits ~enersl orpanizational ond technical talents to
be imported--alen, vith capital and intermedinatc ‘oods--vhile domestic
entrepreneuris1l nccurntion is still goin: on in rost of the economy. Then,
as value is added in the forw of mainly unsiiilled lavor bLefore re-export,
adaptive domestic engincering ingenuity plays an increasingly important role
in both cost reductions for a given operation, as vell as the adding of
processes and thce “roadening of the output (or aodels) mix, Some ofi this
technological "learnin:; by experimentins’ then seens to spill over to the
rest of the economy--reversing the usual hiscorical notion that one had
to "cut one's tecth” on the domestic market before Leing able to export
competitively.
Multi-national corporations secem to play & large, though by no means ex-

clusive, role in this neu process-- focused internetional division of labor,

1Jorgc M. Katz, op. cit., pe Zb.
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including the utilization of tariff free exportc processing zones. This is
probably in large part due to the fact that such coupanies have more global
information and control of specific markets. This is especially relevant

since markets for intermediate goods arc substantially less well organized

than those for primary goods, on the one hand, and finished goods, on the other.

These conclusions lead one, in turn, to a number of sugpestions with

respect to the policy setting, both on the part of the technology borrowing and

lendin: countries, mosit li'tely to result in improved LDC utilization of technoloyy.
o J / < Uy

T:king, first, policies within the control of thz tcchnology borrowing LDC's:

1.

Technology change cannot be harnessed effectively to tne simultaneous solu-
tion of the output zeneraticns/employment/income redistribution problem if
macro-econumic policres continue to seriously distori major relative price
relationships in hoth ©.~tor and output martets. All the policies vhich
render capital artificicily cheap and Jabor criificlally expensive--as well
as many policics which distort the relationship smon; output prices (e.g.
price controls on somc vonsumer goods, suiLsidies on some capital goods,

and exchange rate:s vhicl, discriminate against exposis)--all have the effect
of seriously inhibicing the -earchi {or labor-intensive technologies and
output mixes. Heglect of marited improvements in chis generzl environment,
while moving on to “dircct actions" in inducing a more apnropriate use of

technologws

gy, will noi werl=-~certainly not with respect to the private sector.
Any substantial wove townrds a better use of technology requires [acing up
to the sometimes poliiticaliv diffi-~ult Jdecisicns involving at least pradual
liberalizeotion at the end of tae primery iwmpori susstitution phase. It is,
moreover, importent that =y such policy trend, cven if slow, be consistent,
Frequent back-aud=forth oscillations Letween a more control and a more

market-oriented envivenment ccusc too much uncertainty and probably yield

the worst results,
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Capital intensive technology choices wnay vell "dominate" in certain in-
. 1 1 PR S -+ H . - " "o 3

dustries: labor intensive in others. But unless the "game" is made
fairer, new medium wnd smell scele entreprencuis 1 .thout previous access
to resources cannot biine their techuologzical inzenuity to pear. 5 fisca
system vhich ertiiicizlly subsidines cottzge industry (e,g. iIndia's khadi)
15 as wasteiul as cne whicn rubsidi:es uigh technology industry (viriually
every LDC); neitacy path s likely oo encours.. the use of modern but
labor intensive -cconolon/.

2, With respect to the  uviic sactor, the pressuves oi domestic competition
and trade. of cou:sc, uperate leos forceiully sincce mony public enter-
prises can uirord fo vur continvout fericits "in he common good" ~nd
much of ~heir ovipui ir in ron-tiaded commeditics. Nevertheless the use of
shadow pricing weuld e very heloful here, cspeciclly vhen relative market
price signals rontinuc to be distortea HMuchi con e done, for example,
in road construction end public housing, botl of vhich offer a relatively
wide ranse ol technolocy choice.” But realisticelly, @ major problem to
be overcome, even in the rare case vhen the public sector does use social

rate of return calculations, is that suck calculations are often employed

1This point is made by Pack rnd Todaro, amon; others.

lwe ore not sugoesting that a fair game means ecuilibrium prices, e.g. that
real vages could or should be breught down to their shadow price levels--nor
that most LDC's have the administrative capacity to eifcctively subsidize the
wage bill--only that venl vages should not be =llouved to rise very much as
long as a labor surplus persists and real intercst ratues should not fall as
long as there is «n cicees demand for -redit.

iven the Soviecs, especially in the production of light wachinery and

engineering goods. seem Lo have successfully devised cificicnt vays of adepting
labor using technologics. (Sea, for cxample, Devid Grenick, "Economic Develop-
ment and Produc:tivity frnalycis  The Case of Soviet iieralvorking," Quarterly
Journal of Economics. ey, 1.57.) Fntlic scctor incchine-paced labor intensity
is in evidence especiclly un rcoad conctruction, Lousin: end other public works
projects. For cxample in “ndie ond Pakistan reinforced concrete is poured by
linkine up o cement winer with a long chair of vorkers pessing the cement from
hand to hand; i.c is put in place just belforc it is ready to cool and harden,



http:inens.ve

ex post facto, i.e., long ofter the political decision to go forward vith a

project has been taken, Perheps the choice of technology for a given pro=
'
ject bundle is somewhal more "open," and shador pricing should, in eny
case, be pursued viicnever possible. However, it must be rccouynized that
prestige and other institutional considerctions play o perhaps even larger
role in the public thon in the private sector. Eaphasis en reducing, LDC
"technological dependence' on the rich covntries, put clongside the
frequent protests arainst other forms of dependence, mizht help overcome
this tendency, vhile serving &s & hezlthy denonstration for the private
sector.
A more realistic set ol price signals, vhile thus an essential ingredient
of any improved use of technology on the pore ol the LDC's is, houever, not
enough, Therc do erist potenticl bottlenec:s in the form of supervisory
and adeptive cngincerin: personnel, elready referred to, which inhibit the
fuller use of uns“ilied labor reiative to espital--cspecially vith resard
to multiple shiftin: ond the introduction of new l1ayor=using machine attach-
ments. The supervisory personncl problem seems co “e cepable of solution
through the eliciting ol especinlly pifeed individuals {rom the unskilled
in-plant labor ranks, usually after 6 to « months or a yeesr, With respect
to the appropriate i:ind of engineering skills, however, both the Japanese
and the Taiwan cases alrcady cited lead to the conclusion that special
indigenous training pro_rams, possibly supporited by the very companies
likely to benefit, slould be encourcged. ilany plant officials expressed
the view that the wrong kind of esperience or troining often proved worse
than none in this regord.
Closely related is the question of Research and Development. Ve shore the

view of Richard Heison, who, after carciul consideration of the diificult
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issues involved, finds "the arguments in favor of suilding up 2 strong

LDC basic research cepchility unpersuasive.”1 Aside from the trial and
error costs vhich are in large part svoidable-=-vith mainly search costs
having to be incurred by the LDC's--there is the :uestion of the critical
mass or minimum cconomies of scale involved in tlie basic R&D production
function in itself, Yet it is interesting to note that, in spite o: the
previously referred to relotively lower LDC expenditure on RaD (relative

to GNP or budget), the percentage allocated to basic research is substan-
tially greater then in the advanced countrics. l.ince this ie undoui.tedly,
in large part, duc to the concentration of R&D in povernment and university
institutes which tends to allovu rescearchers cucessive frecedom to set thelr
ovm standards (frenuently unduly iritative of thelr DC "frontier" colleagues),
encouragement of industry supported apnlied rescarch institutes seems
warranted.,  Some sucli instituces including the Chung-hua Flectronics
Development Govporation in Taiwan and The Leathew Reserrch Institute in India
seem to hove bren quite successful. The Soviets zlso have apparently
realized that researclh institutes need to o drmuvn into doing at least some
short-term applied vorl for industry--and compensated for it in relcotion

to results--if they arc not to beceme ircrecsingly 'i.rrelevant.2 In addi-
tion, for spccifically defined industry purposes, C.g. adaptive technology
in footuwear, cl:ictronics or textiles, the sponsoring of internationcl in-
stitutes, along the Iines of the Internationsl Rice Research Institute in
asriculture, should be carnfully sonsidercd=--preferably in conjunction with

country-speciiic adap:ive vescerch efforts. uuch institutes could

1 : - . } .

"Less DevelLoped Countries, Technology Trans. er and Adaptation, and the
Role of the National Science Community,'" Vale Econoaic Grouth Center Discussion
Paper 104, January :7l, p. 2L

Zugcience Policy in *he U.S. S.P.) OECD, 196%.
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substantially reduce the dangers ol wasteful duplication, with each LDC
exerting its oun eiforts at devising a caplral-streiching shoe technology,
for example,
The establishment of cip.rt nrocessing zones, cspecially during o transi-
tional period en rout2 to 2 more generally liveralized economic policy
package, should be enccur-yged ond inc nccescarcy overlead facilities and
customs arrangements provided by sovernnents. “he acetitude towards the role
of multi-nationel corporations in :his centent snould be &s progmatic as
possible, Therr i5 conslder-oie evidence tnat scae foreign firms exhibit
considerable tecano.ositen . f.exibility, prouably reore than domestic public

or private fivm..-at .cas. ot *ue inicial stages.  On the other band, most

Py

such companics also sufier frem some of the scrait- jacketing associated

with fiked centrel meacscaens ru.es, c.ge o lonul interest rate and

break even points--aven in such relatively encounent sand technology sensitive
firms as Philips and Vellksvagen.  Forainu suosidierioes, especinlly if
admitted into & comforichly protected cdomestic marlez, thus sometimes

exhibit inflcuiblz behovior on technolcgy, in 2liicion to their collusive
market sharirg. onil-esport and other 'anti-sceicl' behavior. Here again

we have an zrpment for tachi.ng the nacre-ecol onic environment as & prime
instrument for rcaurine some of the nejati e, wiile retaining some of the
positive, effect. o nultl national cowpoostion ncilvity, Just as vith the

large~scale privaete concetin fivm, cuch of the so-called anti-social be-

havior will di-epprar uuner #he  vesiare o7 compailtive forces in an export

substitution-nriented cn. ironient.

In addition »/ ccursc, Lol jeveriwents ave evmy vight to regulate such

companies’ proctices including the'r cax royal iy, techrical assistance

paymenis, the use of cupcrt prohinitior :lvuses, e training of local
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managerial and supervisory personnel, zs wel] possitily, the move from equity
control to licensing: arrangements over time. (l-ome of the features of the
Andean Group's Treaty of Cartagena arc relevant herve.,) But vhile vo re-
cognize that this issue is a highly charged onc politically, LDC's should
also be awerce that substantial benefits {or technological flexibility,
including via the intcinational divizion of labor Ly process can flov from
this form of forein capital. Such companics do have a better opportunity

to scan resource cndowncnts and markets on a <lolal basis and to move

quickly and flexibly to take advantage of this nouvledge., It should,
finally, bc noted that, in contrast to the irnflov of foreign public capital,
private investuents may be lese tied (at least lc-ally) to specific countries
of origin and less likely to insist on financin-, only the imnort content of
projects-~thus lcss prone Lo artificiaclly anhenec  industricl sector import
and capitzl intensity.

Few LDC's nevertheless vill want to vels too hersily on the foreipn multi-
national corporziion for their capital ond techimeclo;y imports. Increasing
participation vy <domestic tirms of all sizes is thercfore o political as

well as economic nocessity. Every sucit Tivam cleorly is not in a position
to be up~to~-date on the inteornationel market conditions, resource endow-
ments, and trade channels, including obteinine thc necessory ”illuminagion“
of the technology slicif and of technology acseimiletion possibilities tried
elsewhere., LDC governrents shouid, therefore, consider taking on some of
the social search and information functions, perhaps through the establish-
ment of speciiic industry-oriented information seivice centers,

Turning, finally, to &cticne vhich can be teolen vy the technology ex-

porting, rich countries:

1.

There exists, it sceun to usz, a transcenderial and primary obligation on
the part of rich country aid domors, as vell ¢o the multilateral institutioms,

to make discussion of the macrc-economic policy satting, central to the
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LDC technology issue, & centrel part of eny discourse between donor and
recipient. This is not to say that oid slioul<, or could, be conditioned

on any specific steps to be teken--but it is to scy that failure to discuss
the importance, the method and the timing for o tiyansiticn to a more en-
dovment and technology scnsitive regime at the cpnvopriate time mey vell
render all other vell intentioned "direct actions' substantially null and
void. There is no shorteje of avereness oi the dimensions of the problem
in most contemporcrv LDC's, nor & lack of awerencsc of the direction poliey
must take if & continued conflict between preouvili cnd cmployment cum income
distribution is to e avoided, Wevertheless, thore exist strong political
as well as other ol.stocics to liberalization within ecvery import substituting
LDC. On the one hand, lzrse scale private irdusiriel interests arve loath to
loose their windfcll profits, jusi asg civil sovvents may be loath to let

the market displace somc ol thelr pover (&nd inccacel; on the other, tech-
nocrats may iecr vesenue and forein exchengoe losscs if tariffs wvere to

be reformed and Lupovt control regimes lioeraiized, Vith respect to both
these obstacles, vemporery "aid balloonins" can :c helpful in the reelm of
gentle persuasion as well as in making suck tronsitions in policy package
practically feasi®lec,

Not only the quanity but also the quality or composition of the aid package
is likely to be important in this context. It is difficult to discuss the
distortions in fovor ot capital intensive technolo:y when one's own, albeit
marginal, contributior to the total effort substantially contributes to the
same distortions. '.¢ are referving herc to the wcll-knovn effects of aid
tying, prejects-enly ond minimum locel~cost- financing biases of many

donors. Such policicc Induce import and capiial intensity and reduce the

scope for technolo ical assimilation, Propram or sector loans, on the
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other hand, precferazly untied and with minimuam tionsaction requirements
removed--especially if linked to changes in tie LDC's oun policy environ-
ment--have a uuch Letter chonce to help in the divection of letting the
"technological chips'" fall vhere they mey, vhile permitting vital indi-
zenous innovdational juices to flow.l It cannot Le ecuphasized sufficiently
that rich country credibility in regord to the present mushrooming concern
with matters of techneciozy choice, cmployment ¢nd income distribution will
depend in large paert on the ability to put one's ¢id package where one's
mouth is.

With respect to eided puslic sector projucts, cost L.eneflit analysis, using
shadow prices for capital ond unskilled labor, «c +ell es possibly for
skilled and technical personnel, has ¢ role to ploy--subject to the afore-

mentioned caveacs ou the cctual use to which prejecy analysis is usuelly

by partial cguili™rium attenziion to'brojects onlj tould represent a case

of seriously misplace:d concreteness. lHore ~teention, especially to the
technolorical chewnecs vithin projeces, e.r. diilevent-sized tractors end
different carth=mo in:, enccvetion end road-congyruction techniques is
indicated. Fven crude cdjustwents by the usc of shcodow prices could be
very helpful in loih project and technology sclection.

Efforts should be milc to influence the belraviov oi foreign private inves-
tors in the scme dircction of techmolopical fleniwility, For example, when
D.C. corporations appl: for investment jusrantecs, nither of the multi-
lateral or hilatersl (c¢.r. OPIC) variety, cvidencc of the scope for decen-

tralized subsidi:uy decision making on technology ond output or process

1 . . . . R .
Project loans througl. f{inancial intermediaries can be used in much

the same way.
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mix could become onc of the criteria; <t & miniwum multi-national corpora-
tions coull be made incrcasingly censitie to these nssues in the course
of the negotiations.

5. The success of IDC effcrts in broadening participction ind softening any
existing conflict Letwcen output end employment cum distribution objectives
is intimately relcted co the strengil of competitive forces domesticeally
as well as in the incernacional asrkets--thug (orcin;, entrepreneurs co
optimize, instecacd oi mercly sotisficing, An important dimension of the
extent to which this ciratepy Ls Jeasiblc, of coucce, has to do with the
extent of rich countyries’ gceadizess to acaept the lobor intensive goods
produced in this fashicn, tivch cen and remains o ve done here, not only
in terms of the grantin,; of teaporary preferences (following the infant
industry argument) but alse in terms ol a really eifective rich country
adjustment assistance prosran ot home which would nip currently poverful
"sick industry' deifensive veecticens in the bud,2 sicveover, LDC's should
be encouraged to look for non-ivaditional ivalin; r.wtners, i.e. each
other, alonc with the non-tradition:l, il.e, labos intensive cxport substi-
tutes. At cvery SITC level, whether In extiles, shoes or electronics, there
exist quality ranges in vhich somc labov ~urples LDC has » comp arative
advantage over others; wigornus trade smong vigorously growing LDC's, as

they each restruct re cheir protected domestic nconcmy, need not be a
?

fanciful pip:-dream, = Loday LPS's cavyy out onl, 4 o 3 percent of total

1To avold cviticica many ~uch compenies, for eromple, often resort to
higher- than-average (2mplo/meni-red.cing) ware policics, wvhile their per{ormance
on employment gnner.ticn Ty woesisting suzh precsuses ind lunevating in labor-
using dircctions mirat land to percer pivate os miell as social results.

“It might vell Lo oviued that "ald funds'" speni in zhis fashion, in re-
turn for a reduction oi DC quoras cnd tariff barriers arce in many ways superior,
in terms of both eccnomic -md peiitical effectivens:s, te aid funds spent abroad.

3Regiona1 complementary trade, including b, proress, can be furthered by
the granting of reciprocal preferences, the harncrizacion of incentive programs
and tax policies. cmon: othero--ue ie curvently veing caplored in the context
of the South East Asion G.M. or Fexd car.
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world trade in manuiactured goods, 35 percent of uhich tckes place vithin the
group. The scope for expausion is largpe. Then c¢ll is said and done, the
potential of competitive trade opportunities gy oc¢ more helpful than any-
thing else in moving the LDC's to understanding the potential role of
technology treansfers and to undertaking the necessery chenges in environ-

ment, 1

On this point also sec Grezham Jones The Role of Scieice and Technology
in Developing Countries, p- lol.






