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Technology Choice and Employment

I. Background

During the last three years, members of the Yale Economic Growth Center
kave been undertaking studies of employment and unemployment in developing
countries, Studies of agricultural, service and industrial sector employment
have been combined with an examination of specific countries' performance over
time, Given the difficult oud rovel nature of these problems, these studies
have been essentiaily iuductivz, airing at the cevelopment of new analytic frame=
works. A substantial nuicl .z of Discussion Papers and Journal articles has re=
sulted (Appendix A). A summary of our major findings to date, theoretical and
empirical, is attached (ippendix B),

These investigations have served to confirm the notion that the issues
of employment and unemployment must be examined in the context of the overall
grouwth process, with an eye to the type of LDC under consideration and the his-
torical growth phase in vhich it finds itself, 1loreover, the effort has focussed
our attention cn an impsriant related area for further research, i,e. the role
of technology txansier ard adaptation processes in the context of the existence
and persistenze of techiciogical dualism, A statement of the problem and an
outline of the proposed reseerch follow,

A, Introduction and Issues

It has be2n a.g:iz?' tiat one of the main advantages of the developing
countries is their cspaziZy to benefit from the broad technological experience
of the mcre advinced cotnillas 20 &5 be abie to select fre: a wide range of
equipment embodying a wid2 choize of contemperary and historical factor propor-
tions, However, we zlco Lave cvarvheluing evidence that the actual technology
choices have, in fact, must often turned out to be very limited and concentrated
in the highly capital irtensiva or modern end of the spectrum, The choice of

from whom to borzc: anl of vhat vintage seems to be constrained not only by a
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set of distortions in the economic signals, but also by other inadequacies
in the overall institutional setting,

Yet we do encounter dramatic differences in industrial capital/laber
ratios as between the labor-scarce developed countries and at least a '"deviant"
subset of LDCs (e.g., Korea and Taiwan), and somewhat less dramatic differences
across scales even in the more typical cases (e.g. Colombia and Kenya), Con=-
slderable scope seems to exist for the adoption of labor using innovations on
top of imported 'shelf" technology, for purely indigenous innovations, as well
as for increases in the output share of labor intensive commodities via changes
in domestic demand patterns and/or the expansion of trade, Such scope has been
demonstrated especially in the case of countries whose poliecies shifted as
they moved from import into export substitution, The existence and persistence
of technological dualism, as one moves across scales or types of ovmership,
even in countries still following an overall protectionist policy, gives further
evidence of the relatively wide potential range of technology choice that does
exist in response to differences in the overall environment,

The importance of technolosy choice in determining an economy's perfore
mance with respect to the minimization of trade~offs and the maximization of
complementarities among employment, output and income distribution is being ine
creasingly recognized, The factors determining the choices actually made and
the causes behind the various configurations of technology dualism actually
encountered are, however, still not very well understood, Vhile a more realistic
set of price signals is clearly necessary ifor the achievement of an adequate

innovative response in an endoument-sensitive direction, it is equally clearly

1See Fei and Ranis, "A liodel of Growth and Employment in the Open Dualis=-
tic Economy: The Cases of lorea and Taiwan,' paper presented to the SEADAG
Conference on Employment (December 6-2, 1972); and Ranis' '"Industrial Sector
Labor Absorption,' Iorthcoming in Economic_Development and Cultural Change,
Spring, 1973,
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not sufficient, There exist important differences in the initial entreprenecugial
and institutional endowment as well as in the nature o? the science and teche-
nology infrastructure created during the import-substitution phase, It will

be our objective to determine, by analysis at both the aggregative, sectoral

and micro levels, the causes of the differential technological periformance

across countries and over time and derive conclusions for possible policy

actions by governmeni to affect the related employment/output/income distribution
outcome,

OQur analysis will be focussed on identifying those factors, beyond the
degree of distortdon of relative factor and commodity prices, which make for
differential observed performance across countries and across scales within
countries, Our intensive focus will be on five countriecs; two ''successful" and
therefore instructive, but in many ways also atypical Asian countriesf-Japan,
whose historical record in terms of the selective use of imported and gdaptive
technology is unequalled, and Taiwan which ceems to have performed best in
these regards during the post-Yorld War II period; the Philippines, a much less
successful, more typical, labor surplus Asian economy; Brazil, a large, rela-
tively advanced Latin American country which has been growing rapidly, especially
during the past few years, but vhose technology experience and its impact on
employment and distributional outcomes has not as yet been analyzed; and either
Kenya, one of the more advanced and 'open' African countries with a relatively
large role accorded to private foreign capital, or iligeria, a more typical and
more domestically oriented African countty,

For a number of other important country cases in which the issue of
technological dualism has received the attention of analysts and policy makers
for some time in the past, e,g. India, Pakistan, Colombia and Turkey, secondary

materials and intervieus will be uiilized to avaluate the ivelevance of their
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experience, liuch past efrfort has been expended in this seneral area by foundaw
tions, aid agencies and private «roups; but, to our &knovwledse, no one has
yet made the efiort to gleaz vhat mlicht be called transiferable knowledse and
insights useful for further study,

Other groups are currently active in this general area, the importance
of which is quickly gaining increased recognition, At 1, I,T, the Sloan School
is beginning wor:: on cngineering choices under an AID 211d grant, The Wational
Loeienmy Of Sciences is sponsoring c5untry wvorkshops on infustrial techuology
research, conceptual studies on the suitability of technolozy as well as
specialized technical studies on such suLjects as solar enersy and other
power sources, The Science Policy Research Unit at the University of Sussex is attempting
to exznine the nature of the international technolozy shelf, and of tech-
nology gaps among countrics especially, but not exclusivelx in the Zurope/U, S,
context, The Schumacher Intermediace Technolozy Group, also in the U.K{,has

K

concentrated for sowme time on the identification of existing alternative pro-
duction techniques, The OAS has tried to collect information on technology
choices and transler amons the Latin American countries, Dr, “han and others

at the International Rice Rescarch Institute in the Philippines, on the other
hand, have concentrated on the creation of modern indigenous labor-intensive
technology, first in agricultural machinery and nov moving tovards metal working
and other small industries,

tlhile it is always difficuli and dangerous to catcgorize what are bound

[

~

to be substantially diversilied efforts, the aforementioned research activities
appear to focus on the science and technology enc of the spectrum, a hitherto
substantially uerlected areez,

On the other end of that same spectrun, i,ec. croups emphasizins economic

factors and the importance of relative vrices, we way list vorlt being undertalien,
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especially on the scrvices sector but rangins beyond ig}nt the ILO in Geneva,
earlier worl: at the Yale Iconomic Growth Center (Pac:'s and Ranis! on indus-
trial sector technology ) and worl: commissioned in the past by UNITAR (e, g.
Hal ilason's siudy of the multinational corporation's impact on iechnology
choice) and activities currently being contemplated by the OECD Development
Center, Ve are avare thac other indirectly relevant voik is beins undertalen
by individuals elsevhere, e,g, at {'illiams, Rice, in Asia under CAiS sponsor-
ship and in Latin fLmerica under the ECIEL umbiella, and there may be other
activities vhich we are unaware of, TFew, if any, however, secem to have the
precise focus of the study proposed here which may be vieved as attempting to
build a bridse of understending between che technolosical and cconomic aspects
of the problem, TUe intend, however, %o lcep in closz contact with the other
on-going efforts both to benefit from mutual interaction and to avoid undue
duplication,

Be Specific Studies

1. Acaerecate and Scectoral Analysis

Making factor prices more rzalistic, along with other important changes
in the environment, may be expecied to affect thc choice of imported technology,
the strength and bias of any additional technical change it induces, as well as
changes in the output mix made possible, To date, houever, it has been difficult
to quantify these relationships in any meaningful sense at the economy-wide
or sectoral levels across couniries or within countries over time, Tei and Ranis
have devised a technique vhich will permit them to use time series data for the
total economy, as well as for agriculture, non-agriculture, and industry taken
separately, to trace the relative impact on the output and employment perfor-
mance of straightforward technological borrowing and that attributable to in=-

digenous labor-usin innovaiions,
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The rate at which labox is absorbed by the commercialized sectors of
the typical developing economny (nL) can be shoun to be a function of (a) the
strength or intensity of innovations (J); (b) the bias or slantedness of inno-
vations (BL); (c) changes in the wage rate (Wﬁ); and the strength of the law of
diminishing returns to labor (ELL),1

As far as empirical work is concerned, it has thus far been impossible
to proceed beyond the identification of the contribution of capital accumula-
tion and technology change, taken as a whole, Tei and Ranis have recently de-
vised a statistical technique, which, under not unduly heroic assumptions2 per-
mits separate identification of the impact of innovational intensity, which is
associated with technological borrowing, innovational bias, associated with

adaptations "on top of"

imnorted technology, and changes in the wage rate,

ruch of the criticism directed at thie so-called 'nistal:en' choices of
technology has been aimed¢ at developing countries' unduly heavy reliance on
latest vintage technology imports, their inability and/or unwillingness to ex-
ploit the entire hisiorical shelf and introduce indigenous labor-using innova-
tions ol their own, 'fhe analysis here will permit us to quantify the relative
importance of high intensity and labor-using bias for labor absorption as well
as output generation in different country situations, Iloreover, since we know
that, even in labor surplus countries, the organized sectors' real wage is
likely to risc exogenously due to union, large company and government pressures,

the importance of this phenomenon for the system's capacity to generate labor

reallocation rates in excess of population grouth can also be determined.

1 . . . . . - .

For the derivation of this relationship, see Fei and Ranis, "Innovation,
Capital Accumulation and Lconomic Development,' American LEconomic Review, June
1963,

2With respect to the short-run stability of the elasticity of substi-
tution,
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Time series data for the postwar period in Taiwan, the Philippines,
Brazil, and Kenya (or ligeria) will be used o test our basic working hypotheses
that (a) tha biased naturc of innovation, along with its intensitcy, play a sub-
stantially larger role than capital accumulation in determining the generation
of employment and output as well as the pattern of the emerging distribution of
income via more, or less, labor-intensive growth paths; that (b) the contribu-
tion of innovational intensity associated with the act of international shelf
borrowing is likely to decline over time as the technology gzap narrows, while
that of innovational bias is more closely related to the economy's changing
endowment position--including its entrepreneurial capacity, plus the extent of
the "veil" between that endowment and the enviroament actually faced by decision
makers, Differences across countries by size of country and by the importance
of trade, by natural or human resource endovment and by level of educational
achievement can alsc be analyzed, A similar effort will be made for the histori-
cal case of Japan where good data exist going bacl: to the late 19th century and
vhere meaningful related sub-phases of growth can be identified,

A further, velated hypothesis is that straight technology borrowing is
likely to be substantially more important during the import substitution sub-
phase, with technological adaptation more important during the relatively more
"open" export substitution sub-phase, It will be interesting in this context
to contrast how much (percentagewise) of the movement of labor from subsistence
agricultural and non-commercialized urban activities (services, distribution,
trade, etec.) to commercialized agriculture and industry is due to changes in
the capital stock, changes in the state of techuology and changes in the wage
rate during periods of relatively controlled and liberalized policy settings,
Estimates oi the rate of indigenous labor-using technical change relative to the

rate of innovational intensity ascociated with technological borrowing will thus
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be obtained for different sectors and for different historical sub-phases, Con-
clusions follov for the appropriate public nolicy in altering the overall en-

»

vironment to accoumodate ihe di

~
Lo

ferent types of technology chance which become
appropriate with changes in the human, physical and institutional endowment
over time, Such overall policy optionc extend beyond the correction of various
relative price distortions to questions of the overall market structure,
patent legislation, organization of domestic R & D, education and other aspects
of the overall science and technologzy infrastructure,

2, 1Ilicro Studies

Studies at the aggregate or sectoral level arc important for generating
information on the meaningfulness of certain hypothesized behavioral relation-
ships in terms oZ dicferent systems' total economic performance. BDut in order
to substantially earich our understanding of vhai is really 2oing on in the
realm of the total inccituiional milieu "beyond relaiive factor prices,' we
must also be recady to examine the record of reclative success and failure at a
much more disaggregate level, Iloreover, ve uust be willing to be somewhat open-
ended and entertain relevant hypotheses which extend beyond the traditional
economic landscape, Tor example, the actual importance of prestise considera-
tions, information lags, inequality of entry and of access to intermediate
goods markets dominaced by multinational corporations, transport, powver and
other physical constraints, patents and trade-marks on the choice of appropriate
technology, all extend beyond the normal scope of inauiry, Yet they may well
be crucial to our understanding., By councentrating most of our efforts on
examining the way technology choices are made ai the industry and firm level,
including the real and perceived constraints on the scope for choice, we hope
to achieve a more detailed understanding of the important clements of a suppor=-

tive science and technology infrastructure, Questions for public policy,
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including the role of domestic R & D institutes, adaptive enginecring schools,
patent enforcement, etc, can only be addvessed as a consequence of a broader
somevhat open-ended inquiry,

The work will be carried out in the context of the five couniry cases
already cited, i,e, Brazil, Xenya (or Nigeria), the Philippines, Taiwan and
hiscorical Japan, lioreover, as we have indicated, we shall attempt to survey
existing second-hand materials in the cffort to evaluate the substantial past
analytical and policy efforts in this general area in such countries as India,
Pakistan, Turkey and Colombia,

thatever the reasons, there exists clear and convincing evidence of the
persistence of substantial technological dualism in most developing countries;
our own vork as vell as that of others indicatec the presence of substantial
gaps in capital-labor ratios as well as capitzl produccivity by firms of different
scales in the samc industry.l such discrepancies in efficient factor use across
scale can be explained in part--bui only in part--by the fact that the smaller
firms frequently face hisher costs of capital and lower costs of labor than
do the large. iloreover, it has sometimes been argued that substantial economies
of scale exist and that such economies of scale have a labor=-saving bias, i,e,
as [irm size increases, with relative factor prices held coastant, the capital-
labor ratio will rise aven as the capital-output ratio declines, ilore recently,
however, the impor tance of such economies of scale has been subjected to ques-

tion, especially [or the more commion discrete process industries, Such

1e.g. for Pakistan in Gustav Ranis, 'Production functions, iiarket Im-
perfections and Economic Development,' Economic Journal, Junc 1662; for tlexico
in Saul Trejo, "Industrialiczation and EmploymentGrouth: iiexico 1950-1965, ™
unpublished Yale Ph,i), Dissertation, 1971; for Colombia in Alberi Berry, ''The
Relevance and Prospects o7 Small Scale Industry in Colombia," Yale Economic
Growth Center, mimeo, October 1971 and John Todd, 'Size of Firm and Efficiency
in Colombian ilanufacturing,’ Rescareh ilemorandum 41, Conter for Development
Economics, Milliams Collegc, October 1971; as well ac for ocher countriecs, in
the U,N, Industry and Productivity, annuals,
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industries, in contrast to the continuous process industries, are apparently
not characterized by marked economics of scale and have cost wminimizing capital~
labor ratios which, for a given set of relative factor prices, are independent
of firm size,

Two types of technological dualism can be distinguished from each other:
the coexistence of different technologies for essentially the same production
process=--vhich may be called horizontal dualism--and the presence of different
types of technologies at different processing stages of produciion--which may
be called veriical dualiswm, e intend to investicaie the relacive importance
and the causal Zactors uanderlying bolh tynes of technology dualism in the five
aforementioned countries as o way of shaping our understanding of the basic con-
dition favoring or disfavorins the use of an indigenous endowment-sensitive
technology,

Our earlier work lcad us to differentiate among machine-related, machine
peripheral and plant-reclated types of lavor-using :echnolosical change, Adapta-
tions related to the wore intensive use ol machinery and the handling of
materials in such nachine-peripheral aciivities as receiving, storage, internal
transport and packaging represent the main ingredients of the horizontal type
of technological dualism., The plant-saving type of inmovation, including sub-
contracting, represents a major ingredicnt of vertical dualism, Doth types
clearly exist and persist in varying degrees in all the countries to be examined==-
both of the "deviant" and the 'non-deviant' variety, One basic question to be
addressed is to vhat extent vertical dualism is a functional response to the
total environment and to vhat citent a disfunctional remnant of the past or a

temporary 'make worl’ accommodation to populaiion pressures, In a number of

.~

LDCs, for example India, cottape industries have been artificially assisted to

~

provide raw waterials for urban textile mills, Medium scale competitive



-11-
producers are frozen out and often destroyed, The putting outi syscem employed
by the Japanesec textile firms, on the other hand, represenis an example of
functional vertical incesration betueen various stanes o textile processing,
It seems clear that the role of complemen:arity as opposed to competitiveness
among various scales in a given industry, i,e, tche extent of Zunctional verti-
cal dualism, will be a “ey element in our analysis,

Our investigation into the causes of both types of technology dualism
will be open-ended; bu: it yill include, among others (1) the nature of credit
and financial intermediation networ':s aiiecting size; (2) the extent to which
small scale is a response to demand and linuidity risks; (3) thc importance of
entrepreneurial, iaformaiion and market channel limitations; (4) the impact of
additional cupervisory or s'iilled labor Lapul ecuirements; (5) the importance
of limited distribution ond cransporcation capacity; (0) the relevance of
patents, trade-marks and I &  locations,

In the best-behaved or “deviant’ councry cases, i,e, historical Japan
and Taivan, coaplementary relationships, through subcontractiaz in particular,
were cstablished carly in :he cawe, addressing thewsclves to the credit risk
and entrepreneurial supply dimensions ac vell as o tche diiferential set of
price signals in producing a substential volume of labor using adaptive tech-
nology. The Japanese cotton textile industry, for exanple, for which detailed
data are available, provides an especially interesting test case: in spinning,
the "latest" mechinery vas iwported and then improved upon; in weaving, tradi=-
tional machinery was retained but modernized, Since siruciurcs malie up about
30 percent of the capital stock, the perfornance of nmanufacturing operations in
rural dwellings, once used For rural industry purposes, considerably reduces

capital rcquiremenis, In cotton weavin~ most of the yarn wvas ‘‘put out' to Ffarm
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households, But evea in the modern factory style spinning industry, some pre=-
paratory and finishinz procecses were carried out at che cottace level,

In postwar Taivan not only donestic subcontracting but clso an emerging
international division of labor by process (as opposed o by nroduct)--with
the multi-national corporation playing a substantial role--venresents another
increasingly important manifeseation of this phenomenon, Previous work on liexico
as well as on llovea, Xenya and Taiwan, has ninpointed arecas (by stage of produc=-
tion, product type, and specific process change) in vhich the pay=off for labor-
using innovations scems to be thoe highest, a3 well as indicating possible
bottlenec:s which iy nrevent such innovaicions Jrom ta:ing nlace even vhen
economic signals ave changed in the apnropriate direciion,

In the more common “non-deviant' counivv cases, on the other hand, the
evidence is overvhelming that the volwae ol local ciaptations is much less pro-
nounced, as with smzll and lar-e scale o :en enzaced in competicive activitles
and the expansion o the latter most olfcea ai che axpense of the formcr.l The
factors uhich scem to be contributing oo this--in addition to the distortion
of relative lactor and cormodity prices--include: inadecuate information on
marleis as wvell as on technolozical choice (especially amony sialler and rural
units) managerial, cantveprencurial and credic consiraints, ac well as differences

in transportation infrastructure and the lach: o~ manazerial resources to super-

vise decentralized lavor intensive accivities,
tle hope, morcover, to establish the specific importance ol R & D and

manpover training o the successful applicotion and snread of labor-usins; Inno=-

vations in relaiion to the in-plan% machine proecesses. One main obstacle scems

]-r- - L . . 5 M

see, Zor cxample, Stephen Resnicls, 'The Decline of lural Industry
Under Export Dxpansion: A Comparison Avon: Burna, Philippinecs, and Thailand,"
Journal of liconomic History, iriarch 1970.
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to lie in the availability o indirenous machine shop nraduates and applied
engineers who will provide aderuzte adantive cepacity, L number of LDCs have
demonstratad an alility oo “raia :he rewired additional supervisory personnel
through both within nlant zraining and less formal learninr-by-doing processes,
By contrast, only in a Zeuv countries have Zira-supported applied ennsincering
schools been established, there they do exici, che capacity of these schools
to eliminate the applied engineering conscraint aceds to be examined, The role
- e s e C 1ol et t P 5 in © c
of these institutions in supplvins che needed rechnical inputs in the case of
the Japancse textile fivwms has been discussed but aop as yet thoroughly invese-
) o 1 1 oy .. L Yvae - 3 ”~ o
tigated by Saxonhouse, iranis vill uvaderiake an analysis of the impact of
R & D plus educational stratesy on labor=-usin~ innovations in that industry,
e will, uorcover, try to idancily those shortcomings in this broader science
and technolony infrasivuciura uhich consiiiutad hotilenceh:s of varying conse-
quence in che casces o7 the zemzils inducory in Taian, the Philipnines, Brazil

and enya (or iliveriaj.

One additional, noucibly importan:, disension o/ an cconouy's capacity

to imnovate in o labor-ugcins divection resides in the capacity o produce one's

~ + 153 ) 2 1 ol * + . a1 . .
owm rlexible capical goods, Pac:“ and others have pointed out that lisht machinery
and eaginecering industries lend themselves casily to fairly small scale operation
and tend themselves to be labor-intensive. uoreover, the denree of success in
adapting Westarn technolony and cspecially in inducing howe-grotm labor-using

innovations clsevhere way be crucinlly depondent on the existence or a rcasonably

developed donesiic capital ‘oods industry, Locally available technical lLnowhow

1. , o . , . .
Sce Gary Caxonhouse, Ph, ), Dicrercacion, "Produccivicy Chanse in the
Japanese Cotton Spinning, Inuuutry, 1291-1€25, - Yale Universicy, 1071,

2 . N . N , ;

lowvard Pac™ and liichael Todaro, “Technolorical Tr ansier, Labour Ab-
gorption, and licononic Bevelopment, " Onford Zcononic Paners, Vol, 21, Ho. 3,
November, 1¢G¢,
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and a knowvledge o local condi:ions, both technical and economic, may be essen-
tial for successiul innovation and adaptetion to proceed, On the other hand,
difficulties may arise in absorbin~ the output of the sector if the country is
small and opportunities for cuport, at leasi initially, arc limited (because
they tend to be non-standard products requiring a fairly sophisticaied sales
and service networl:), In the course of our incensive country ctudiecs we intend
to ascertain the relevance of this industry as well as to identcify its limita-
tions, A study of the structure of any existing capital zoods sector will be
under talien concentraiing on such auestions as (1) size distribution of firms,
(2) range of producis, (3) types oi domestically performed operations, (4) domes-
tic capability for desisn and adaptation, (5) sources of modifications in
borrowed technolosy, (b} comparative prices and (7) characteristics of the users
of domestic machinery,

Tinally, vhile our worliing hypotheses, based on previous research in

this field, have been stated in this propoczl, we intend, as already mentioned,

-~

to approach these d¢iiificul: problems by eepins the door open to the formulation
of additional hypotiieces, iacludine zome lying outside the traditional field of
economic inquiry, 7This objective will be advanced in tuwo ways: first, as al=-
ready :entioned by cullinc the records, anc the bLrains, associated with past
efforts at building viable dualistic industrial Sstructures, ve hope to learn some-
thing which can be generalized about the proximate causes of failure in much of
this activity, as well as its occasional successes, Second, ve intend to in-
volve a few people in some o the other related disciplines including engineering,
political science and sociology, in an effort to assess clie importance of such
factors as prestige, inadequacies of information, patents, cte, This broadening

of the landscape for analysis will be attempted by involving represcntatives of
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the science and technolojy comaunity as well as of velevani other social sciences
in an early vorking confevence, A small number of Zollow-up consuliancles may
also be possible,

In summary, the objective is to 3o beyond the extent to which various
relatlve prices are distorted In laying bare the reasons for differential tech-
nological response across couniries and scales, The causes of the appearance,
and persistence, through various phases of growth, of technological dualism,
differentlating betveen the complementary type, including urban-urban and
rural-urban subcontracting, and the more common competitive or destructive type,
will be a major focus. The apparent high correlaiion betwecen some :inds of
vertical techmological dualism, both of the urban-urban and rural-urban variety,
as a technology chioice, on tiie one hand, and satisfaciory srovth and employment
performance, on the other, will be enamined, The very successful Japanese ex-

perience will he conirasced vith the intermediate case of Taivan and such more

-

“standard" LNC cases as the Philippines, Brazil, and lenya (or ligeria),

The ultimate puipose of all our worl: L5 to shed lighi on the type of
public policics which must be implemented, in addition to changes in relative
factor and commodity prices, to enhance the chainces lor more “appropriate" tech-
nology choice as a method of enhancing employment, discribution and output per-
formance in the labor surplus developing cconomy., Such policies may take a
variety of forms, including, for crample, soverament expenditures on transport
infrastructure to reduce the cost of cottage industry subcontraciing, tax incen-
tives to locate industry rurally, and the support of applied enpineerine and
R & D institutions, It is ally agreed that the sucecess ol liberalization and
oi maliing price signals wore recalistic depends in substanilal pari on the develop-

ment of such infrastructural managevial cnd enireprencurial capacities during a
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. . . , s . 1 ..
usually prolonged orior period of impor: substitution, The same tihing holds

fun

for the quality ol the science and technoloay infrastructure built up during
the import subsiitution regime, The @flective removal of the ofien stubborn

veil between an econouy's resource endowvment and its technology and product

mix pattern depends not only on the reduction of distortions in prices but also
on the exteni of overall ‘workably competitive' market conditions and the
existence oi a conducive educational, scientific and R &  environmeni. The
attempt will be made here to isolate and identify iche cssential components of
this broader environment so that developmental resources and cnergies may be
allocated to those arcas likely ito facilitate the wise choice of shelf technology

along with the domestic discovery and labor-using adapiation of imported tech-

nolozy,

Research liethodolo:y

Al
r

liicro-cconomic data in sulficilent detail cre available only for Japan;
thus sample surveys will have to be conducied in Taiwan, the Philippines,
Brazil and ilenya (or ilineria), Tov the hasic 5 country study outlined, 2 or 3
important industries, e,y tentiles, electronics, and light machinery vill be
selected, Inlornation will be obtained on a sample basis with respect to,
inter alia, (1) technical coefficients, (2) relative prices Zfaced in input and
commodity markeis, (3) the extent ol workable competition in the industry,
(4) background and length of cxperience of the entreprencurs, (5} need and

o1

availability of cupervisory laboi and other "third factors, (0) sources of

S

financing 7) wotivations for innovational modifications, includinc vertical
(S9) 3 !

1 p o s R .

Jee cowmieats by Julian Engel, ljational Acadeny of Sciences on Ranis'
"Some Obscrvations on the Economic Trameworl. for Optimwa LDC Utilization of
Technology, 't in Technolory and Zcononics in International Development, Report

of a Seminar, Agency for Internatlonal Dewvelopueni, liay 1072,
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integration versus subcontracting () actual sources of innovational modifice-
tions made, and (¢) domectic versus foreisn marl.et destination of the product,

Fei and Ranis, plus one Yale !ssistant Professor, expeci to work very
closely with senior rescarcherc and Institutes in Drazil, lenya (or iligeria),
the Philippines and Taiwan, both in the analytic and empirical phases of the
project, The Growth Center already has stron; contacts and personal ties--in
some cases informal ‘treatics of friendship''--with the Academia Sinica in
Taiwan, the Instituto de Pecouisas :lconomicas in Sao Paulo, the Institute of
Economic Developmenc Lesearch in the Philippines and the Institute of Develop-
ment Studies in HairobLi, In cach country we cupect to locate at least one in-
terested colleoaguc and a reseavch assistant to wor!: wiich, Hopeiully, the afore-
mentioned institutes will malic additional resources available to the project,

In order to ensure o fully collaboraiive arransement with these insti-
tutions. and individual: associates, we intend to worl: out agreement on scope,
methodology, nuestionnaires, eic, at an carly mecting, nrobably in Wew Haven,

Lt this same meeting representatives of the science and technology community and
of other related social sciences will Le ashked to parcicipate,

e chall, in

£

adition, loolt at a number of other important country cases,

~

ra

e, 5. India, Palistan, Colombia, Turkey, in :terms of the secondary materials
available, botih at Word, AID, SRI, IBRD, ctc. and in the research and policy
communities, The purpose o this acitivity is to tale advantase of the substan-
tial efforts, national and inter-national, made in the swall industry/appropriate
technology areas over the past two decades, in an attempt to survey the relevant
analytical Zindinzs and evaluative elfovis, This attempt should prove of value
not only in and of itself, but also in #erms of nrovidinc furcher insishts into

our working hypotheses Jor the country-intensive micro siudies,
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At the conclusion of our studics the rezulic of the entire analysis
will be summarized in a synthesis paver, This paper will summarize the new
analytical ground brolea, anc euphasine conclusions For policy makers in both

ra .

the recipient and douor corwunitics,

II, Dissemination of Research Desults

.

As has already been stated, activity uader this contract will be carried
out jointly with a number of L)C inscitucions and researchers. This is the most

important and lasting dimension of LDC involvenment, In addition, siven our

unique, now library exchange-focussed networls of relationchips with 175 govern-
ment and private institutions in developing countrins, we intend to utilize

this facility for a “rocdened divect rescarch findings dissemination effort,

ol

III, Budnet

The budget covering this proposal, hroi:en down by major categories, is

shown in Table 1,



Table 1

3/7/73
TECHNOLOGY CHOICE AND EMPLOYMENT
Proposed Rudget
1973-74 1974=75 1975-76 Total
SALARIES (§38,298)  (840,255)  ($42,341)  ($120,894)

1) Faculty -~ AY 5,500 5,775 6,050 17,325

2) Faculty = Summer 8,505 8,935 9,430 26,870"

3) Rascarch Assistants

& Programmer 11,318 11,920 12,556 35,794

4) Adm., Sec., Cler, 12,975 13,625 14,305 40,905
FRINGE BENLFITS (6,213) (6,529) (6,866) (19,608)

23,5 7% of 1 above 1,293 1,357 1,422 4,072

157 of 2, 3, & 4 above 4,920 5,172 5,444 15,536
OVERHEAD

(at 667 of salarics) 25,277 26,568 27,945 79,790
OVERSEAS AESCOIATES -

AND ASSTSTANTS 25,090 25,000 25,000 75,000
DATA PROCIISSTNG 5,000 5,000 5,000 15,000
TRAVEL, Resaarch 3,000 5,000 2,000 10,000

Conferences 1,000 1,000 1,000 3,000
PUBLICATICNS & DISSEMINATION 1,000 1,500 2,000 4,500
OFFICE SUPPTLY 3,000 3,500 4,000 10,500

Sub-Total 107,788 114,352 116,152 338,292
INTERDISCIPLINARY SEMINAR

Consultants 2,000 1,500 1,500 5,000

Travel 10,000 ~0~ ~0- 10,000

12,000 1,500 1,500 15,000

GRAND TOTAL $119,788 $115,852 $117,652 $353,292









Table 3
3/7/73

TECHNOLOGY CHOICE & EMPLOYMENT
1973-76

Analvais by Comnonents

AGGREGATIVE $16,205

COUNTRY STUDIES

Taiwan 63,206
Philippines 60,206
Japan 60,206
Kenya 66,206
Brazil 66,206

SECONDARY MATERIALS
AND SYNTHESIS 6,057

LNTERDISCIPLINARY
SEMINAR 15,000

$353,292
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105,

107,
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"Technologicel Transfer, Employment, and Development,

(Revised)," August 1, 1569

"Income and Fealth Distribution in the Development
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July 1970

"Relative Prices in Planning for Economic Development,"
July 1970

"Economic Efficiency, Capital-Intensity aad Capital-
Labour Substitution in Retail Trade," September 1970
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(Ho, 88 kevised) Septemher 1970

"Technology Choice, Employment and Growth," Septem-
ber 1970

"LDC Innovation Analysis and the Technology Gap,"
September 1970

"Labor Productivity and Other Characteristics of
Cement Plants: An International Comparison," Feb-
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"Land Reform and the Agricultural Income Distribu=-
tion," March 1971
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"Emplovment and Income Distributicn in Developing Countries"
September 1971

"Employment, Unemnloyment and Growth: A Tentative Svnthesis
of EGC Research," HNovember 1971

"Factor Intensity of Consumption Patterns in West Pakistan"
November 1971

"Growth and Employment in South Korea and Taiwan,"
November 1971

"Employment and Unemplovment Dimensions of Production, Dis-
tribution and Allocation in Chile," November 1971

YEmployment. and Industrial Growth -=- Sore Cross-Section Re-
sults: .953-63," llovember 1871

"Employment in Indian Agriculture," November 1971

"Disguised vs, Open Unemployment: A Trade-off," November 1971

"Employment in the Congo: A Preliminarv Investigation," No-

vemher 1971

"The Transfer of Technolosy and Labor Absorption in Brazil,"
November 1971

"Unemplovment as a Social Prcblem in Urian Colombia: Some
Preliminary Hvpotheses and Intercretctions,' November 1371

"A Model nf Growth and Employment in the Open Dualistic
Economy: The t..ses of Korea and Taiwan," May 1972

- "Supplementarv Analvsis of Empnlovment in Korea and Taiwan
Based on an Input-Output Anproach," May 1972

"The Dropout Phenomena in Chile: A Preliminary Renort"

"Toward an Interpretation of the Ranid Post-War Growth of
Services in Urban Colombia," May 1972

"Employment, Arowth, and Income Distribution in Puerto
Rico: A Re-evaluation," Mav 1972

"Factor Intensity of Consumntion Patterns in West Pak-
istan," May 1972

"Employment in Kenyan Manufacturing - Some Microeconomic
Evidence," May 1972

Gustav Ranis

Gustav Ranis

Ronald Soligo

J.C.H, Fei §
Gustav Ranis

M, Mamalakis

Howard Pack

Robert Evenson

Richard Brecher
Jarm.o McCabe
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J«C,H, Tei and
Gustav Ranis

J«CH, Tei and
Gustav PRanis

Marsha Goldfarh
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"Employment and Productivity in Kenyan Manufacturing"
Novemher 1972

"Factor Intensity of Consumption Patterns, Income Dis-
tribution and Employment Growth in West Pakistan,"
November 1972

"Labor in the Indian Agriculture Sector," November 1972

"Some Evidence on Educational Relationships in Chile,"
November 1972

Howard Pack

Ronald Soligo

Robert Evenson

Marsha Goldfarbd
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Economic Growth Center

Summary of Recent Research Results

Relevant to Employment in LDC's

Introduction

Since its inception, researchers at the Growth Center have been cone
cerned with the problem of LDC unemployment (either open or disguised), The
initial theoretical construct centered around the concept of labor surplus and
emphasized disguised unemployment. This original Fei=Ranis system has been
subsequently modified to allow for the possibility of external trade, Moreover,
a land~surplus model has been developed,1 and countries where this framework
seems most appropriate have been or are being analyzed, . (The Ghana and Zaire
studies to vwhich this model is applicable are in their initial stages and not
reported on here.) In addition, a model of open uremployment, attributable
to an Iinstitutionally-determined floor on the real wage, has been formulated.

These models have been used as a means of explaining observed phenomena,
since the main approach of the Cenger's research has been empirical. In addie
tion to historical case studies of individual countries, this empirical re-
search has taken the form of analysis of factor proportions in specific sectors
or ipdustrics and an examination of the relevance for employment and output
generation of different growth phases (e.g., import vs. export substitution).
There has been a good dezl of work and data evaluation concerning the entire
mechanism of technological transfer from advanced to developing countries and
of the importance of labor-using innovations "on-top-of'" imported techniques,
This analysis of individual processes has provided policy implications with

regard to effective means of overcoming unemployment which pgo well beyond

1A land surplus model was formulated by Gerald K, Helleiner in "Typology
in Development Theory: The Land Surplus Economy (Nigeria).'" (Food Research
Institute Studies, Vol. VI, No. 2, 1956).

BEST AVAILABLE DOCUMENT
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those associated with the conventional production function approach. While
trade policies have been cmphasized as the principal weans of achieving a more
labor-intensive output mix and possibly greater income cauality, especially

in the smaller LDC's, some consideration has also been given to changes in the
bill of goods associated with an exogenous redistribution of income.

While the Growth Center's work to date has dealt with the employment
problem mainly from the demand side, some work on the determinants of the
supply of labor has been initiated as well. For the cases of Poakistan and
Turkey, for instance, an extensive analysis of the determinants of labor force
participation and of fertility rates, respectively, has been carried éut. In
a more general study, evidence of negotive relationships between household in-
come and houschold fertility rates in cross-section samples has been collected.
Conclusions have been drawn regarding the impact of such differential fer-
tility on changes in the mean level and dispersion of per capita income over
time.

The following pages present a brief summary of recent Center papers and
journal articles (1968-1972) relating to LDC emp loyment. It is presented by
way of a topical ordering proceeding from the general to the specific. The
presentation begins with the theoretical frameworlk, then moves to country
case studies and the analysis of technology choice &nd transfer over space
and time. It concludes with studies of individual sectors, the impact of exogenously

redistributing income, and an investigation of the determinants of labor

supply.



‘1. Macro=Econonic Models

Open Dusalistic Economy Model. Fei and Ranisl have developed a model
linking agricultural production to urban employment viea thé supply schedule.
for industrial labor. Then, as 2 consequence of slow growth of agricultural
production, the terms of trade shift against industry (i.e., the price of agri-
cultural goods rises relative to that of industrial goods) the real wage (ex~
pressed in terms of industrial goods) must rise, Under these circumstances
the industrial entrepreneur is likely to offset possible encroachment of his
profits by adopting lahor-saving innovations. Also, reduced profit margins
may cause savings to decline and the rate of capitel formation to decrease.
Por both reasoms, industrial employment is adversely affected.

Another factor detrimental to urban employment is the possibility of
a rise in the agricultural real usge as development progresses., Fei and
Ranis contend that while some rise is inevitable if agricultural productivity
increases, a sustained increase tzkes place when, with the elimination of
disguised unemployment, the agricultural real wege is increasingly determined
by market forces rather than an institutional consensus. The rise in the
agricultural real wage will also cause the industrial labor supply schedule
to shift to the left ond bring on the employment difficulties described above,

One way of preventing the terms of trade from shi fting against indus-
try is to expand food imports by means of labor-intensive industrial exports.
By maintaining indusirial real wage stability in this manner the country can
sustain a much higher psce of industrial output and employment growth in the

face of relative agricultnral stagnation than would have been possible in the

closed economy.

1J.C.H. Tei ond Gustav Ronis, '"Development and Employment in the Open
Dualistic Economy," Growth Center Discussion Paper No. 113, April 1971.
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Fei and Ranis show that countries actually havce adjusted to agricul-
tural stagnation in the manner prescribed by their analytic framework. A good
contemporary example is Korca; historical cases include cne repeal of the Corn
Laws in the U.K. and Japanese food imports from her colonies after 1900,

Fei and Ranis emphasize, however, that it may he desicable or even
necessary to attempt an incrcasc in agricultural productivity before diverting
resources to industrisl cxpoxrts. They indicate that if a very large fraction
of the population initially resides in the agricultural sector, the country
should concentratz on agricultural poliecy a¢ a prerccuisite for solving its
total ' unecmployment problem. In cases where the resource endowment is
unfavorable to the expansion o asricultural productivity, stress should be
placed on industrial exp-rts even before the commercialization point charac-
terized by substantinl increases in the agriculturel real wage and the dis~
appearance of underempioyment.

Minimum Wepe Model. Most of tte pure theory of international trade

deals with full-employment economies. By relaxing the usual assumption that
the real wage is perfectly fleuible, it is possible to tocus upon a situation
of unemployment. Brecher's work cxtends the standard Heckscher-Ohlin type
of analysis of an open ecconomy to the case where the recel wage 1s subject to
an exogenously specified floor or minimum.1 This floor-~institutionally
determined at the same level in all sectors of the economy--constrains the
actual wage to exceed the wage required for full employment. Therefore the
labor force is paitially unemployed., Once market forces have bid the wage
down to the minimum level, any of the given labor not yet utilized forms a

pool of unemployed who are willing to work at tke soing (minimum) wage but

lR. Brecher, "Minimum Wage Rates and the Pure Theory of International
Trade," Growth Centecr Discussion Paver No. 140, spril 1v72,
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Brecher shows that in cuses vhere open unemployment is attributable
to factor price rigidit; an. {ixed proportious in different sector% rather
than a lack of aggrcgate domend, a decreese in the tori! 7 ro-e will in most
cases increase aggregate cmployment. This is true simply because demand and
resources are shiited to an export sector, assumed to be relatively labor-
intensive. Suci: «n effect, of course, runs counter to the typical Keynesian
view which emphasizes the reduction in expenditure lealrage brought on by

a tariff increase and the accompanying rise in apggregate demand,

. 2« Country Cases

Taiwan and Korea., By examining factors affecting the growth of employ=-

ment in Korea and Tziwan, Fei and TFrnis have shown that important exceptions
exist to the overall experience of LDC's during the 30s and 60s, which has
been one of increasing underemployment ond oven unemployment rates despite
often quite satisf:ctovy per capita income growth.1 Tiiey divide the post~
colonial period oif revelopment in Norea and Taiwan into tuo important sub-
phases: import substitution and export suopstitution.

The analysis clearly indicates that the so-called conflict between
output and employment objectives in the open labor surplus type of economy
necessarily holds only during the import substitution phase when a number of
key relative prices are severcly distorted, for some good and some not so
good reasons, and the veil betuween factor endouvment and tactor use is conse=
quently most pronounced., During this period, the development process is
fuelled largely via traditional agricultural exports, with output mixes
changing meinly througn the substitution of consumer good imports while

1J.C.H. Feli and G. Renis, "Growth and Employmert in South Korea and
Taiwan," November 1°71 ond J.C.H. Fei and G. Ranis, "4 liodel of Growth and
Employment in the Open Dualistic Economy: The Cases of Xurea and Taiwan,"

May 1972, papers presentesd at th» Lmployment Conference, Economic Growth
Center, 1972,
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to an aspiration level which is inconsistent with the occupational structure
of labor demand.

Chile. The Chilecan experience during the decade of the 1960s offers
a possible attempted solution to growing unemployment rates in developing
countries of somewhat larger size than Korec and Taiwven., Mamalakis shows
that, even in a relatively small country like Chile, significant reductions
in open unemployment rates have been effected by =z significant increase in
the output share of the labor-intensive domestic capital goods industry.
This is different from the Taiwan and Korea cases which have been charac-
terized by expansion of labor-intensive industrial exports and, especially
in the former, negligible import substitution in capital goods.

The model constructed by PFei and Fanis for Korea and Taiwan serves to
demonstrate the importance of agricultural production to achieving reduced
open or underemployment rates along with rapid output pgrowth. High rates of
agricultural productivity tend to keep the real wage (eupressed in terms of
the industrial commodity) relctively loy;though the recl wage expressed in
terms of the domestic curicultural commodity may be increasing along with the
supply of labor esvailable to the industrial sector. This is true simply be-
cause the relative price of the agricultural commodity s decreasing (or at
least not increasing as rapidly). Under these condit.ons, the capital/employ-
ment ratio may fall hecouse of the demand for labor increases in the indus-
trial sector despite a vapidly rising real wage exprcssed in terms of the
agricultural commodity. DMemalakis notes that, unlike the land reform in
Taiwan, the land reform in Chile has caused agricultural output to decrease
rather than increasc even though it hes inereased the cmount of labor em-
ployed in apriculture. To the extent that this mey couse rapid increases in

the real wage expressed in terms of the industrial commodity, the rate of
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industrial sector labor absorption may be substantially decreased., This
problem, Fei and Ranis fear, may also impede rapid growth in industrial em-
ployment in Korea in future years

Mamalakis also comments on the possible employment effects of shifts
in the bill of goods demanded brought on by direct re-distribution of income
on the part of the Allende government:

The Chilean sociclist~radical-communist government has assumed,
along with most development cconcmists, that profits are

widely used fcr luxury consumption and wages for mass-produced,
lebcr=intgnsive industrial goods. As expected, its policles of
redietributing - ltcome in favor of labor have substantially
increased demand for industrial products, reduced iow utiliza=-
tion of employed labor ond capitsl stocks, and even expanded
employment. The redistribution cf industrial profits in
selected firms has also, however, hrought then to bankruptcy and

led te take over by the government.
Mamalakis concludes that it is still too early to tell tvhat the full effect
will be of such a radicel transformstion in the structure of ownership on em-
ployment and output growth, One of the main ruestions, of course, is whether
or not wage earners and the government are cble to maintain a high enough
savings rate to prevent a significant decline in the rete of growth of totwl
capital. Another problem is that Chile does not fit the Socialist model
well to the extent that there is not a neat division between capitalists and
laborers, Persons carning wages in Chile include such diverse groups as low
paid agricultura’ workers eond high paid professionais who may have radically
different demand patterns. Finally, while the government sector is very im-
portant in Chile, the Social.sts usually place little emphasis on the level
and composition of povernment exnenditurn oud itr effect on the labor-
intensity of output mi.. Therciore Memalakis is proceeding to analyze the

growth and employment inpact of the redistribution and expenditure policies
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of the Allende goverument with his own somewhat modified version of the

Socialist model.

3. Technology Choice and Adaptation

The Role of the Domestic Faquipment Industry. The desirability for

underdeveloped countries to turther their productive potential in capital
goods is analyzed by Pacl and Todaro1 who feel that, as long as LDCs import
capital goods, their choice is too restricteds As long as capital goods pro-
duction is concentrated almost exclusively in developed countries, the rela-
tively insignificant deminds of the LDCs for these goods can have only a
negligible impact oun both cuwvrent production decisions aud, more important,
oﬁ the direction the fictow snving bias will take in the future. The authors
argue that, to help ellevicte the oucput and employment ronflict, the LDCs,
especially larger ones, should preduce their own machinery, initially copying
the eerlier, more labor inteusive desizns, of the ¥estcrn countries. This
would permit the adoption ¢f rwore rccent labor saving techniques to be intro-
duced at 2 speec¢ consictent with chenging domestic factor availabilities.
Further, domestic users of the equipment ere then enabled to work closely with
the producers--a featurc which is of considerable importance given the made-
to-order nature of most mcchinery.

The authors further support their contention by presenting data which
suggests thot the capital/labor ratio in the machinery industry is typieally
quite low. The 2bsence of substantial economies of scele {a result of the
speclalized non-muss »roduction nature of the industry) c¢lso makes the industry

a natural choice. Probably the main precondition for the cstablishment of the

1 . . .
Howord Park ¢nd Michzel Todaro, "TPechnological Transfer, Labor Ab-
sorption, and Economic Development,' Oxford Econowic Pupers, November 1969,
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capital goods industry is the provision of limited amounts of skilled and semi~
skilled labor vhere it does no: already exist.

Evidence from a number of countries (e.g. Brazil, Argentina, Pakistan)
suggests that LDCs can be competitive in the production of,machines. It is
suggested that, since specialization does have its advantages in this branch
of industry, trade among LDCs would increase the over:ll potential of the
proposed strategy.

. ; . i o
International Borrowing. Rznis and Fei™ discuss the principles and rules

under which it appears that LDCs could benefit most from borrowed technology.
At a given point in tim., =n LDC may be thought of £s having access to a shelf
of technology rcorresponding to the various vintages in the morc developed
countries, with thc mere recent vintages typicaliy chavacterized by higher
capital/lator ratics. Tae shelf continuously expesnds and changes composition
as technological change procvceds in the mere doveloped countries, but it always
involves some renge of cholce amon; capital/labor ratios. The authors emphasize
the fact that the technolog, which can be sdopted zt « point in time is closely
related to the skill -nd education characteristics of the adopter. A wise
borrower is constrained hy the education and skill attainment levels of its

own economic agents.

Technolopical borrowing may involve "pure transplantation' or '"tech-
nological assimilation." In the latter, domestic innovative cffort is imposed
on the importcd technology in order to wodify and cdept its initially capital
using character to make it more suiteble to the labor ri~h/capital scarce
factor endovment siturt.on of the typical LDC. Such @ss.milation has been

documented for Jepan (Renis, ! dexico {(Strassman), and the Soviet Union

1 N - ; . .
Gustav Raals and John C.H Fol, "Techaological Transfer, Employment
and Development,” {revised). Growth Cencer Discussion Poper No. 71, August,

1569,
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(Granick). The importonce of technological sorrowing, and especially of success=
ful assimilation, helps to nake human resource development somewhat disregarded
in the early phases of cemteuwporary pgrowth theory, a key factor. Economies
which try to borrow ahead cf their skill level find it rore difficult or even
impossible to cffectively assimilate vhat they borrov.

The authors develop 2 model tc analyze the relat onship between technolo-
gical transfer and tecinical unemployment. They focus on the complementarity
(for the resolution of the unemployment problem) of an adequate level of
austerity, the creation of the proper education:l preconditions in terms of
both quality and quantity, ond sufficient 2bility ¢nd rillingness to assimilate
imported technology. In this model, the twin social objectives of raising per
capita income and climinatira unemsloyment are not in conflict.

The conclusion emeng:s that, il there s simply purce transplantation,
successful growth can o:cur if and only if increesin: labcr productivity in
the mature economy .from which bhorrowing occurs) is occompanied by a sustained
decrease in the capital/output retio. FEwmpiricel studies have shown that the
capital/output ratio in mature countries scems ©o Liave undergone long swings
in both upward and dourward directions, so this would not be a plausible
assumption. JAssimilation is therefore required.

The aforementionec paper both outlines a plaurible model of the inter-
action of relevent economic variables and prerents somc evidence that the his-
torical evolution of the Japanese economy between 1878 ond 1939 is consistent
with the intcrpretation proposed. In doing so, it pinpoints the possible sub-
stantial bene.its which may accruc to the country that horrows wisely, i.c.
at factor proportions o5 consistent with its own as possible; that exercises
a substantial eifort to assimilate and modify the technology; and that

develops its own human resources in such © way as to complement the foreign
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Policies Affectins Factor Prices. What wole do relative prices have

in planning? Ranisl notes that their role has been dedicted in classical and
neoclassical literature, as instruments in the achicvement of cfficient re-
source allocation over time and space. Houcver, since the market left to its
oun devices is often hypothesized to generate the right prices, the relevance
for practical planning may e meager. In order to maite the price system the
central instrument in achieving efficient resource allocation, there must be
(a) no cconoinic necessity for the govermment to play ¢ substantial role in
the cconomy's directly productive areas, (b) relatively full end free flow of
information and resouvces and (c¢) no overriding ideological or other non-
economic necessity for intervention. Frequently none of these conditions are
fully satisficd.

The development problem requires muclh morce then the simple policy ad-
vice flowing frow the nalysis of 2 general cquiiibrium system. Structural
change vic a broadening of the resource base-=-boti. hume: and material--is
needed, At this stapc or Jevelopment the infant industry crgument has much
validity. During the import substitution phase. hcwever, tbhere is much dis-
tortion of prices as cichange rates become overvelued, interest rates decline,
and rationing exerts its influence. Typlecally therce iu clso neglect of agricul=-
ture as its terms of trade are depresscd. This stage may be useful in the
long run only if it can ¢ gradually dismantled; othevwise the assumed absence
of entreprencurs aay Lo self-rulfilling: its log.c depends on its uncovering
additional resources, vather than its efficiently allocrting known and piven

re¢sources.

lcustnv Ranis, “"Lelative Prices in Planuing for Economic Development,"
in International Comparitons oi Prices and Qutputs, D. J. baly, editor, N.B.E.R.
1972,
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The next stage veuulras o broadening of the development base to har-
ness a larger proportion of the previously disenfranchised economic agents.
In this phase it is impossible for direct govermment ownership or control to
play an important role. Reletive price adjustments fo: agriculture are likely

to be a sine qua non for the adoption of cvailable new technology. Probably

the most important relative price to be adjusted is the exchange rate, but
the significance of the interest rate and other administered prices should

not be neglected.

Changes in Income Distribution. Soligo enamines the effect of equalizing

the size and sectoral distribution of income on ouiput and employment.1 Results
for Pakistan show chat the capital and labor intensity of the household con-
sumption pattern increases with income and is higher for urban consumers. He
then exemines the effcct of en cqualization of the distribution of income on
output and ccployment growvth. This involves two e:neriments. In the first
experiment, Le demonstrates the effcet on output znd ecployment of a policy of
disttibuting the inerczents in income cquelly swong all persons. : The output
end employment level associcted with this policy are compared vith those
resulting from & policy whicl. leaves the existing size distribution intact.
In the sccond experiment, he compares the case wherc thie existing distribution
remains intact witl' the case vhere the distribution of income within each
sector (rural and urban) remains the same but the overzil distribution of both
sectors combined changes because of unequal growth of ecach sector's income.

The results show that short-run employment s insensitive to changes in
the sectoral and size listribution of income, althouri: the extreme alterations

which Soligo cnnsiders do si nificently affcct the long=vun output growth

1Ronald Soligo, "Factor Intensity of Consumption Pattcrns in West
Pakistan," ppril 1972.









interest is when iumpori substitu:iion-~-fuelled mainly . tradicional land based
exports--gives vay to cunort sibstitut.on, fuelled by non-tyaditional labor
based exports (called tie vuiteling poinc), and cnothe:r at vhicn the economy
becomes o net food importer, Finally, cf relevance in all labor surplus cconomie%
is the commercialization point when the basic condition ci labor surplus gives
wvay to that of lehor scarcity. In Jezpan and Taiwan Ranis interprets the role
of the apricultusal sector as providing exports to fuel the import substitutionm
phase; he dates the swi:ching point for Japon around 1070, and that for Taiwan
around 1959, But in Xorea the agricultural sector has not fulfilled its his=
torical mission as a rusul: of which, clthough entrepreneurizl maturation did
take place during the import substitution phese, the "essential fuel for the
substitution phase to follow was nmever generated.'" The cxport oriented indus-

trial sector had to par for its own continuzd expension and also for food

imports vhich have yrovn very rapidly. The neavy senends made on this sector

have led to significant distorcions, with f.e¢ drive pro.ably going beyond the
point warranted Ly long wrun omparative advontagc and culminating in negative
value addee in some sui-secroras. The imperted »yau raterial component of exports
as well as their capital ‘ntensity has beer rising, llany special incentives
have been established for the industrial export sector (although this was
partially adjustment for increasing overaluation).

Instead of movin: first to labor intensive, tuen to skill intensive,
and finally to cepital intensive production for export, Korea has been forced
to attempt to move dirccily into at least some fairly technology intensive and
capital intensive activities, It has also been forced to adwmit an unusually
heavy inflow, first, or iorcign 2id and more recently of private foreign

capital to keep the prociss going.
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An interesting diffcrence between Japen and Tziwan, on the one hand,
and Korea on the other is th:t :he jormer have been rheracterized by a good deal
of industrial subdcortrzceivy, with sediwn and smell seole  firms reaching out
into the countryside, vhile processes taking advantage of the economies of scale
remained mainly in the urban centers., Rorea is maried by very little complemen-
tarity between the agricultural and non-ziricultural scctors. This lack of
symbiosis betwcen medium and large scale industry has nad the effect of higher
import and capital intens!ties, but perhaps more importcntlx adverse cffects
on agricultural productiviiy, wheon the distance betuveea the two sectors is sub-
stantial and farmers cennot pevceive investment opportunities oucside of agri-
culture and are thus less interested in explorini; nev technology.

Colombian Industr::. Berrs's anelysis of tmal! scele industry in Colombia,

and its relotion to large scole inoeustry, ‘e relevrnt ‘n the context of the em-
ployment question.l It is notea that, desnite o rather lengthy history of
industrial growth, the m&jovity of the wr nuiscturine lebor force (including in
repair) is found in coctape~stvle establishments (less than five workers).

The share of this sub-~sector of industr: appesrs not to lave heen declining
significantly in recent ycavs. Looking acvoss plant sizes in industry, the

1 rgest plants have labor productivity eight or nine times higher than inde-
pendent workers and¢ about %lvee times ac high ce plante vith five to nine wvorkers.
The output-capital ratio appears te go in the other dive:tion, i.e., to be
higher for small firms, clthouygl the relationship tith sizc over the small and
intermediate ranges is not oscertairanie with precision te date. In most two~
digit sectors smull scale industry has retained at leeost its absolute number

of wvorkers (the ~xception L5 ve:itiles and footwear) &nd in meny the employment

1 N . , e
Albert Berry, "The Relevarce and Prospects of Small Scale Industry in
Colombia," Grouth Center Discussion Peper Noo 142, April 1072,
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is rising rapidly as in ‘ocd prodicts, wood ard procduc:s, and metal products,
especially transpor:ation equinment and manufacturing wepoir.

The tremendous diffevences in labor p roductivity imply at first glance
substantizal employment oppcrtunities in o shift of the size structure away from
the larger towards the sm:ller firms, with an accompanying increase in total
output., But thc feasibility of such a shift depends on thie flexibility of the com=
position of industrial output and possible differences iu dynamic efficiency
which are not captured in static factor productivity., The figures suggest
rather strongly that one factor weighing against rapid cmployment expansion and
improved income dittributiocn in recent years has iLeen the focus on industries
characterized by large iirms and high cepital intensity and the relative dis-
interest of public poliecy ~n the smaller fivms, An important question for
policy is the ecxtent to which small scale producers can be linked to international
trade (cxports) in & situation in vhich merket intermcdiivies are not ..usually
efficient aggregators of smail scale production ‘ow sucs purposes. Given the
closcness of the relatiorsi:is between size and copitcl intensity, there exists
doubt that industri¢l ex»orts will contribute mucii to the unemployment problem
unless small scale firms con somchow become part of thic phenomenon,

. 1., ..
Kenyan Industry. Pack's study at the micro level™ indicates, for the

case of Kenya, that disembocdiced technical progress, not cgpital decpening, has
accounted for most of the rise of labor productivity. This contradicts his
intercountry cross~-sectionr resuli (below) wvhich is based on the assumption that
disembodied technlcal propress 15 very low in the LDCs relative to that in the
DCs. Pack contends that Wenya may well be an ciceptioncl cose for at least two
reasons: (1) the presence of foreipn firms in Henys vhose managers are very

adept at achicving labor »roductivity increcscs throurh ~“corganization;

lnoward ?ack, "Ewploymeat in Kenyan Manufactu-.ng -~ Some Microeconomic
Evidence," April 1972.
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(2) the fact that operations in Kenya are highly labor-intensive even by LDC
standards and disembodied tcchnical change appears to be an increasing function
of labor intensity.

Pack's data suggest that unemployment in Kenyz may be effcctively
eliminated by decreasing excess capacity. Ilis study reveals a high level of
single shift excess capacity znd a lack of multiple shifts which do not seem
to be attributable to rfazctor price distortions, The most important factor
leading to substantial ringle shift excess capzcity scemed to be an overestimate
of " sales growth on the part of “ndividual firms, (Such & situation has also
been observed in Latin Arerica vhere rapid industrial growth in the early
stages of an import substitution progrem has often been followed by a considerable
slowing after primary import substitution has been completed.) Most managers
indicated o preference for invastment in neu capacit; rother than increasing
the number of shifts beyond one. Neither shift diffcuentials in wage rates nor
a lack of supervisory pcrsonnel for night shifts scered to be very important
constraining ifactors,

s . 1. )
Inter-country Industry Comparison. Pack™ ez also been concerned with

examining determinants of tie coplovment elasticivy (the ratio of the percentage
change in employment to the ypercentoge change in output) for two dipit indus-
trial sectors. This vorl ie bherued on ¢« continuous, inter-country cross section
sample of two-digit industries. If cmployment clasticliy is less than unity,

it is possible to have « decrcasing ratio of industricl employment to total
labor force in the economy ¢ven though the ratioc of industrial output to total
labor force is increasing. Tack shows that the toto: industrial employment

elasticities for both DCs and LDCs are sipnificantly less then unity.

1 . ; : SO
Howerd Pack, "Lmploynent ond Industrial Grouvti-Some Cross-Section
Results: 1453-03," Novembir 1971,
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With no technological choange and fixed factor prices, the employment
elasticity for o cost minimizing f£irm is unity in the long run. Given the
simple Cobb-Douglas production function vhich Pecli uses, the cmployment elas-
ticity for such firms will Le less than unity only under iwo conditions:
neutral technological change (which is a function of timé'and/or cupital
deepening (vhich is the result of increases in the wage-capita%frent ratio),.
Pack provides evidence to the effect that employment elasticities for the DCs
and LDCs are not significontly different at the tuvo-digit level., He then
combines this fact with resulus taken from case studice whicir indicate that dis-

embodied technical prescss cccounts for o wuch lavger percentege of labor

ol

productivity growth in Dis vhan it does in LDCs. Ik is cleor, therefore, that
if the parameters of the Cobb~Doupleos function ore the some {except for the
constant term; in both the DC» and the LDCs, capital dcepening has been much

been fn o the DCs, The poiicy implication of this

N

greater in the LDCs then it
result, Pack arguci'is that the LDCs would hive had .. cubstantially higher
employment elasticity theun tne DCs LE their wage-rental ates hod increased at
the same (vather than @ grecter) rate. Also, since crse studies indicate an
almost negligible rate oi disembodied technical chonge ot the aggregate level

in LDCs, an employment eolasticity close to unity could have been achieved had

relative factor prices been hield constant in the LDCs.

6., Acricultural Sector Euplovment

.. 1 ..
Colombian Arriculiure. Berry™ discusses some of the technical aspects

of land reform and the attendent conditions which :determine its possible impact

on cmployment ana income distribution, cften the mnin pocls, The model used

1 he e C o - s ,
Albert Berry, "Land Reform end the Agriculivcal lncome Distribution,”
Grouth Center Ditcussion Poper Wo. "7, Merch 1971,
13 ’






in lesser degree, to thc velative decline of the importince of coffee in agricul-
ture (an exogenous factor From the country's point of wicw).

Berry considers the implications of land redistribution as a means of
counteracting these factors, The study compares [factor productivities by farm
size: 1labor productivity is imuch higher on the lerger farms, land and capital
productivity substantiallv higlier on the small ones. Plausible measures of
overall social efficiency of resource utilization tend to favor farms in the
range of 3-10 hectares over cither the larger or very smsll ones,

The policy implications of these results are then discussed at some
length, TFor cxcmple, redistribution ani/or credit reallocation are likely to
have a positive impact on outnut {as well as cn income distril.ution) in
Colombian agriculture, a vesult similar to that encountered for other countries,
including Indin and Brazil,

Indian Aciiculturc. Ncbert Evenson has reporied the results of his re-

search on employment and nroductivity caanga2 in two popers: 'Employment and
Indian Agriculture" (1:72) and "Labo: in the Indizn Agricultural Sector" (1972).
His work has focussec on threc aspects of the Indian experience over the last
decade. First, total factor productivity indices for the agricultural sector
have been calculated [or each State in India, These mcasure the regional
disparities in productivity change in & more meaningful sense than standard
yield per hectarc measures, Second, micro-data from producers have been utilized
to investigate substitution clasticities between factors of prvoduction. Then,

an analysis of the effects of technical change and subsidized mechanization on
the demand for labor iLs undertazien. Real wages by State over time are measured

and related to productiviiy gains in agricultural and non-agricultural labor.
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The total factor productivity measures shov & pattern of productivity
gain that differs someuhiat from that reflected by simple yield measures. In
particular it shows & somewhat more diffuse pattern with some producing regions
only reflecting substantial gpains. The study reports)for the first time,
measures of the elasticity of substitution between labor and other factors of
production. A relatively low substitution elasticity (.4) is estimated
between labor and bulloc’: labor, fertilizer ond seeds, end traditional imple-
ments, indicaeting that o relative rise in the wages of leborers will induce
very little substitution of these factors for labor i:un production., The elas-
ticity of substitutioa betuveen labor =nd medium iaplements (tractors) is
estimated to be relatively high however (1.1). Thus 2 rise in wages and a
decrease in machinery pr.ceu vould induce substential substitution of machinery
for labor, with serious implicetions for the labor marhet in the sector,

Some controversy ove:r the extent to vhich real vages have changed over
the 1961-71 period in Indie still euists., The evidence assembled in this study
shows quite clearly that real wages have risen by up to 40 percent in the
States which have cxperienced the most productivity geins (Punjab, Haryanea,
Gujarat) oend heove actually fallen in States with little or no productivity
gains (West Bengal and Bihar}, A model of wage deteruination is developed to
show the expected relationship between productivity and wages. The key deter-
minant of the positive corwvelation is shoun to be the demand for product
relationship., A region with & very elastic demand will experience an increase
in the demand for labor when it achieves productivity reins, Ir will also
have the effect of lovering product prices and decreecing the demand for labor

in regions where productivity gains have not been achicved.
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The policy implications of uneven productivity zains are quite impor=-
tant for they lead to uneven shifts in labor demand which show up quite
dramatically in wages, labor, migration and unemployment. This work shows that
policy decisions are required with respect to wodifyin; the regional pattern
of productivity gains as well as in dealing with labor markets generally in

disequilibrium,

7. The Service Sector

The early labor surplus models were composed of tuo sectors, the tradi-
tional and the modern. Whi.e a useful starting point, & tvwo sector model may
represent fairly serious oversimplification. One form of elaboration of the
original labor surplus model suggested by Reynolds (emong others) is a disaggre-
gation into two traditlona: sectors=-agriculture snd “ae urban "trade-service"
sector--and two modern ones-~Industry and gomrnment.1 Ezch of the four sertors
may be expected to show characteristically different i:ehovior in productivity
and cmployment over time. The urban trode-service sector is linked closely to
the rural traditionnl sector 'y migration, and may be cupected to have a re-
lated but not necessarily equivalent wage level., The nature of unemployment
may also differ with differences in the wage determination process as between
the modern industrial sector and the government sector, the market playing a
substantial role in thc former but not in the latter. Since government tends
to expand over time, this can become of substantirl importance.

Reynolds suggests that the many possible variations of assumptions which
might be relevant in terme oi such a four-sector model argue for the usc of
simulation as a fruitful vay of cxploring the consequences of varying values

within prescribed renges.

1 . -
Lloyd G. Reynolds, "Econcmic Develonment with Sarplus Labour: Some
Complications," published in Ouford Economic Papers, Vol. IX, Mo, 1, March 1969.
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The direction of rescarch suggested by Reynolds' contribution seems in-
creasingly important in view of the mounting cvidence that sectors frequently
treated as homogeneous are, in fact, far from it. This is clearly the case for
the urban sector as a uvhole, Here the difference osetween the industrial and non=
industrial components is considerable. In particular, iu understanding unemploy-
ment it is important to analyze fully the absorptive cheracteristics of the non-
industrial urban sector and at the same time its production characteristics.

Edgar Edverds discusses, in the context of lalor surplus societies,
the relative efficiency of zlternative market ferms--in particular, of competi-
tion and institutionalized work sharing--in the gencratior of an investible sur-
plus available to the cconomy. He argues that, in cconomies with too little
work to keep everyone cmnloved for full woriiing days, the solution observed in
some societies of having everyone worl part time mea; be = more efficient
strategy than pure comp:2tition, so loup as one ¢ssumer ti:e socicty has the
responsibility of kecping everyone clive. Thic arpgument rests on the (plausible)
assumption that the funciion relating food input :izove tlhat necrossary to keep
a person alive to hours o: vorl shows diminishing morgineal productivity, i.e.
the first units of fooc¢ (above that necessary for subsistence) are more pro-
ductive than later units., Vith the food required to keep cveryone alive treated
as a fixed cost, minimization of total cost corresponding to a given amouat of
work (the emount which is required, given the capitol stock available) involves
sharing the work equally among all members of the potential labor force. Under
the circumstance of insufficient work to provide full employment for all, a
competitive system, on the other hond, with {ts cllocation of resources by factor

prices would give rise fo  sidding down of the wage rate and to unemployment,

1
“Ldgar 0. Edwards, "Work Effort, Investible Surplus and the Inferiority
of Competition," Grevth Center Discussion Paper ilo. 04, iy 1904,



In this situation, Edvards concludes that unemployment cannot be relied on as
a signal that the related fuctor price is too high; such reliance could lead to
inefficient pricing.

The paper raises interesting questions with vespect to certain policy
issues in capital-short couniries. UWhere social institutions have developed
apparently efficient mechanisms to cffect sharing of the work available, it may
be an crror to try to tear down these institutions premazturely. 1In situations
where such institutions do not exist or are beingz dismantled, the analysis lends
weight to the arpument for cither the use of a labor subcidy on the part of the
government, or somc provision of the right to work, Edwards throws out the idea
that, for example, » person could be given the right t¢ work for any company he
wishes, but at o wage rate specificd by the market--2 marlet wlhose rules of the
game would have to oo specified. Edwards' conteation strengthens the efficiency
arguments for such policies; they arc of course favoiable, when correctly
handled, to improved distribution and incrcased ciployment. At the same time
Edvards' arguaencs su gest that, even with on optimai use of labor, one should
not expect that cveryene will he fully caployed 0ll the time. This in turn
suggests strongly the nced for reinforelny existing institutions or even
developing new institutions which prevent some individusls from working very long
hours in a system in whion competition tends pencrally to prevail,

Cfuestions of the irelationship between economic efficiency, size and
factor proportions in retail trode have been examined by 4. S. Bhalla.1 Bhalla
notes that a typical ucakness in analyses o capitcl intensity and [actor sub-
stitutability in the manufacturing sectors is the failure ¢ include working

capital. Since this is thic main form of rapital »scd in retail tvade this is

of special intcrest as far as this sector is concerned.

1A. S. Bhella, "Economlc Ffflciency, Copitsl Intenslty and Capital
Labor Substitution in Retell Trade," Growth Center Discussion Poper No, %4,
September 1¢70,
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The usual indicetoirs of -apitel intensity Found ir the economic litera-
ture are the capital-labor and capital-output ratios. Bhalla points out that
in retailing, with fixe:d capital relatively insipgnificant, the stock-sales
ratio becomes ancalogous to thc cepital-output ratio and the inventory-labor
ratio to the capital-labor ratio.

In the context of Colombia's 1954 commerce census, the author finds that,
in four of the scven scctors considered, the inventory-sales ratio was & mono-
tonically decreasing function of sales; in the other casecs there cither was
no relation or there was ¢ non-nonoconic but still generaily negative trend.

The inventory=-labor ratio, like the inventory-sales roifc, usually declined with
sales, This combination could be due to economies of seale or superior manage=
ment on the part of these fivme. Eouations to enplain sales per person and
sales per employec in terms of size fitted vest when o vege variable was also
included; most of the voecificienis of the size variesble were positive and the
degrece of explanation rcnged from reasonanic to good,

Bhallz performed & series of statisticel tests designed to measure the
elasticity of labor/capital substitution. This paramecter represents the ratio
of the percentage change in factor proportions to the percentage change in rela-
tive factor prices. Thc higher the magnitude of this clasticity, the more we
would expect factor proportions to be semsitive to chanses in relative factor
prices.

Although no simple generalization emerges from Bhalla's tests, there
are hints of substantial elasticity. When o variable is included to capture
economies of scale, the clasticity of substitution for =he three types of re-

-

tailing for which the measure could bn cffected vanged from .6 to l.4,
h rore complicitud exercise, vhich distinguished between employed labor

and family labor aid betucen fixed aund working copicrl, wes applied to data
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for 20 retail industries irn Taiwan, producing an elasticity of substitution
estimate of 2.3. An elasticity estimete of this magnitude implies that policies
designed to decrcase the cifective real wege (e.ge payroll subsidies and food
price reductions) mey stimulate employment in retail trade without unfavorable
effects on income distribution, That is to say, uage income would tend to rise
relative to non-wage income as a result of o decline in the effective real wage,

In general, the following point should bde made: vhile the severe data
problems plaguing this sort of research preclude its leading quickly to policy
implications, thic line of analysis should, as deta become more available,
eventually prove fruitful jn our under:ztanding c¢{ a rapicly cxpanding share of
the LDC econony,

Another usefui study of the LDC tertiary scctor vas also performed by
Ajit Bhalla.1 He observes that Colin Claerk s hypothesis that the percentage
share of the tertiary sector in output and cmployment viscs with increases in
per capita income has often been misinterpreted ir the context of LDCs. The
rise, hc contends, may well »e a supply side phenomenon, Bhelle argues that the
estimation of employment functions at the disaggregate level is more likely to
reduce the difficult identification problem.

Bhalla presents cvidence for Jepan (1950-1+64) on employment elastici-
tics with respect to income and finde that (a) ounly for wege cmployment is this
elosticity significantly ;reater than :zero in most of the non-agricultural
sectors examined; (b) ouvn employment has & negative clasiieity in all scctors
and (c) family cmployment usually has a low one. Identifying supply and demand
remains difficult since for self-cuployed labor there i no real theory of allo-

cation and suppiy of cffort. One nypothesis i. that self-cmployment should be

1,.. . . . ,
Ajit Bhalla, "M Disoggregative fpproach te LDC's Tertiary Sector,
Growth Center Discussion Paper No. 7, September 1:70.
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related to unemployment, but ¢ lineer estimation of the relctionship does not
yield significant results. Using participation rates cc @n independent variable
improves the fit in zll sectors and all labor categories, especially for owner
operators and family labor. Bhalla interprets the ~cvidence as implying that
pressures of labor supply Jo tend to show up in increasecs in self-employment in
commerce and, to & lesser exutent, in other cconomic activities. These employ~
ment elasticities provide detailed and intcrestin- benchmarks against which the

data of other countries can be measured.

3. Labor Supplv: Level and Composition

Differential Fertilitv., A study by Farooq and Tuncer attempts to show

the ecffects of modernizeation on the obsexved fertility pattern in the sixty-

two provinces of Turkey over the 1935-1S:Z weriod. The .ruinguennial censuses

are the main source of cata for estimstion of provinciczl ertility and for corres=
ponding serics on socio-cconomic veriables such as litcracy, female labor force
participation, industriclization, urbanization and meritel rate. Crude birth
rates nre used as the {ertility variable and are cstimated by the reverse
projection technicue.

The aznalysis consiste of two parts. In the fivst, the interrelationships
among the variable: are cxamined in depth using simple correlation and ranking
techniquess In the second, an attempt is made to appro:iiimate a functionel
relationship between Certility and the development varizsles using multiple
regression technicues within the framewor! o & chain welationship model, The

model is estimated frowm crosi=asectional and then pooled diota,

1 , . .

Ghazi M. Faroo. and Lswan Tuncer, "Provine':! Tortility and Soclal and
Economic Development in Turkey,” Growth Center Discussion Paper No, 159,
October 1972.
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The analysis shows that there is a definite negative relationship
between socio-economic advancement and the level of fertility. The bivariate
relationships betveen fertility and selected development variables all had ex=
pected signs)with the level of literacy having the highest correlation coeffi-
cient, followed by femele labor force participation, industrialization, marital
rate, and urbanization. On the regional picture, there emerges an interesting
geographical grouping of the provinces vith the western most (closer to
Europe) typically more economically advanced and with lower fertility, In the
regression model, the variables immediately affecting fertility are female
literacy and marital ratei’with the influence of the former consistently
stable and more important over time, Literacy or education level is actually
a composite of both fertility control knowledge and the cffects of development
variables like industrialization and urbanization.

The conclusion of the study is that as the female literacy level in-
creases and the marital rate declines with increasing industrialization and
female labor forcec participation levels, the overall Turkish fertility level
will decline,

Kuznets presents evidence based mainly on U.S. deta of a negative assoclia-
tion between household rates of natural increase and initial secular income
levels over space.1 The existence of such differential rates of natural in-
crease is supported by data in LDCs. These data show a negative correlation of
rates of naturel increase and fertility rates with such proxies for per capita
income as degree of urbanization and industrialization.

Given an inversc reclationship between household income per capita and

the household rate of natural incrcase, Kuznets shows, by means of {1llustrative

1
Simon Kuznets, "Income-Related Differences in Natural Increase;

Bearing on Growth and Distribution of Income," Growth Center Di
No. 162, October 1972. ’ seussion Paper
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simulation exercises, that if the per unit growth rate of income is the same

for all households znd equzl to g, the growth rate in aggregate per unit income
will be less than g. This Ls true simply because aggregate per unit income is

a weighted average of each of the units in the economy. Due to the differential
in rates of natural increase, the weight given to groups with per unit income
below the expected country per unit average (i.c., initizl incomes times

1 + g) has increcased.

Hence, as a consequence of differential raotes of increase in the number
of unitg,there will be ¢ worsening of the size distribution of income and a
reduced rate of per capita income growth even with cqual growth rates in per
unit income. Kuznets points out that in many LDCs income is growing at higher
rates in femilies with high initial levels of per unit income than in families
with low initial levels of per unit income, For one thing, low income families
are frequently undergoin,, & proress of migration, which is precipitated by
differences in per capita income and fertility rates between rural and urban
areas. This process is frequently associated with long periods of underemploy-
ment or open unciployment vliiclk perpetuates initial low per capita income
levels. Seccondly, improved occupational status may require extensive formal
education vhich involves o high opportunity cost for low-income families and,
perhaps more importantly, extensive informal training at home based on the pre=
vious accupational experience of parents.

Kuznets indicctes that the tendency towerd a vorsening size distribution
may lessen as a country develops and aggregote rates of natural increase
decline, (a) because lower iucome groups are more mol:ile at this stage (possibly
due to the lower migration rates and reduced total expenditure requirements

for minimal education); and (b) Dbecause different rates of natural increase
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associated with differences in househcld incoue mey not be as great. This
difference in rates of natural increase across economic units may well be

greater in some LDCs thzn it is in the United States., There is evidence that the
mortality decline for lov income femilies in these countries comes significantly
after that of families with high income. Hence the difference in rates of
natural increase is magnified during this period owing to the observed lag in

the response of fertility to mortality declines.

Labor-force Participation. Ghazi Forooq anzlyzes the determinants of

labor force participation in Pakistan.l He notes tliet an accurate prediction
of the labor force is particularly important in the contexnt of emp loyment and
income distribution pro':lems, Given the numerical importance of marginal
workers (particularly vomen and cihildren) in the LDC:, the supply of labor
even in the short run caznot he teken nas exogenous, Faronoc considers, as
determinants of labor force perticipation, the level oi industrializationm,

the degrec of urbanization, the aale {and female) industry mix index, unemploy=-
ment, level of educstional attainment in schooling, me:ital scatus, geographi-
cal mobility, dengity of the population, percent of nuclcar fsmilies, and
child~woman ratio. Ue uscs ¢ single equation cross~-sectional regression to
evaluate the significence of thesc various deterninants. The observations are
on districts, and the analysis is performed separately for (previously) East and
West Pakistzn. The educational varicble "attending school" has a strong
negative impact on the male participation rates in both areas, Population
density is the stotistically most poverful variable in Bengal, also having a
negative effect (although thin impact ie substantinlly less) vhen analysis is

in terms of refined (age specific) activity rates rachery than crude ones.

1Ghazi M. Frrooq, "An Aggregative Model of Labor Force Participation
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in Pakistan," Growth Cencer Discussion Paper No. 1372, December 1971,
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Urbanization is an iwmportant explanatory factor in both regions with respect
to the refined activity rate., In East Bengal fanily couposition, high educational
attainment, and density, ukich are important determincnts of the crude parti-
cipation or activity rate, are statistically not very significant with respect
to the refined activity rate.
Analysis of female participation rate determinants was considerably
less successful; this appears partly to be due to Lad measurement of female
labor activity. In (WUest) Pakistan the paremeters for industrializationm, indus-

try mix, education, and marital status were significant,





