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ANNUAL RESEARCH REPORT

. Technology: Ch01c;fand Employment 1n Developing C”untries

COntract No.‘AID/otr-C-lazs

ﬁP,. STATBHENT10F7PROJBCT OBJECTIVBS ASwSTATED-IN TH”“CONTRACT

| ur;purpose 1swtoztry to understand'ho Apublic polxcieskcan affect

femployment in the society as a whole by changlpg‘thefenvzronment in which

3individual firms choose technologies and th"“directlon of change 1n tech-

.nology. Four industrles wzll be cl ely;scrutlnlzedulincluding the collec{

ﬂtion of data at the micro level on technology,cho;ce via a surve‘“:
‘sample of firms within the four. 1ndustries.. There will be close collabora
tion -with indigenous scholars and research 1nstitutes 1n the fc_ﬁa

selected for work during all phases of the project.‘

c CONTINUED RELEVANCE OF OBJECTIVES

The generel’outline of projecf objectives remains unchanged.



CCOMPLISHMENTS 'ro 'DATE

;Dur ng the past year we have made good progress in three spheres.

fPirst, |e have refined our objectives and have decided on the industries

t"ies Whluh would he of przme concern (the "core module").

sl

,]j,eﬂhave established worklng arrangements Wlth collaborators and@

fhave beenvestablished. Each of the four groups has alreadyp egun‘evaluating?ﬂj
Evarious aspects of our core module. “

Our collaborating institution in Brazil is FIPE (Fundacao Instituto
de Pesquisas Economicas) at the University of Sao Paulo. Thls group,
composed of J. R. Mendonca, J. A. Savasani, and H. D. Cruz, has received

local funding for the project from the State government. In part‘because.
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5technological choxceiand how they were made.. In 1972 they prepared?a e

e ublic'o. China (EPC) In addition to Shirley Kuo, whom Joh‘LFei

zhas orked fith before;ﬂthe EPC has one economist assxgned to each of the

‘fo industries, and has provzded some locaﬂjfunding., During this past

:year atheyehave been collecting both economiciand technological secoﬁdary
the industries chosen. They may, in addition, analyze the PVC .

;(polyvinyl chloride) 1ndustry 1n which they are interested.;b"‘

;In‘Japan, two economists, R. Hinami and Y. Kiyokawa, both5at the

Hitotsubashi University, are interested in an analysis offthe-Japa se”

cotton spinning 1ndustry. Professo;‘Minami has spent_ h( current ear

as a visitor at the Growth Center (under separate fun ,ng) when;th -

modalities of the collaborative effort were worked out.»

Preliminary arrangements on collaborators outside our target set are -

being made, with the ultimate aim of increasing possibilities for cross-
country comparisons. These include Peter Kilby at Wesleyan University and

James Pickett at the University of Strathclyde. Kilby will be studying
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technology transfer issues at the micro level for the 1Lo. " He”ie?curfeﬁtiy;
planning to consider two 1ndustr1es, in Nigerxa and Malaysaa, two in our
core module, as well as planning to use some of the survey questxons we

are developing, Cardvell has discussed thh the Strathclyde group the

- possibility of our having access to their extensxve:work on~footuear3

technology.

(3) 0bvzously the specxflcation of technolcgy' s

secondary data on the core module in'order to stud thelchoice 4f technlque,\

we have chosen a 1evel of deta11 1ntermediate between‘the economzst's measures

of*afcomplete llsting

;°f total capital and labor and the engzneering ppriff

of minute machine subprocesses. We will select »pclassif;cation scheme,‘e’

:based on a linear graph descriptlon of the technology '3The technologlcal
classification need not be the same for each of the sectors that we have

,chosen to study.k Shoe production, for- 1nstance, allow31the posszbzllty of

suchntracting soles, whereas spinnzng is more likely o, be part oifajlarger

‘spinning and weav1ng operatlon.v Brick firzng can ,e;ezther in a dxscrete

'process chamber or a continuous process tunnel klln.J We will gear our

.survey questionnaires to the nature of the partlcular industrmal technologynﬁ

Des;gnlng such speclallzed surveys demands the serv;ces of an engineer-w

_consultant in each industry, plus a collaborator in each country They ’111(

be able to give us information on the factors which limit technological; :

flexibility. For example, after getting an overview of the general,state o
of the art in the industry in each country, we can focus on such issues asl’
the structure of its information network and the nature of its chief suppliers -

and then compare these with the other countries in our sample. Given thé;fy’-f g



fourﬁjurveys, as well as other phases of thls pro]ect the‘focus Hlll be on@

;six areas of special concern./
(i) Pactor Market Imperfectlons and Capztal Intensity

Many have argued that factor market 1mperfectlons provide an explana-:

Htiof'for obaerved patterns of technology choxce but there has been little;

{empirical research to document thls.- We plan to look at the structure?oflf

;capital and labor markets, g01ng beyond the usual descrlption of the costdi

;of capital and labor to 1ncorporate instztutlonal aspects such aSwth

:of the extended famlly in prov;dlng credlt, and the impact'on:labor ‘costs.

'of legislation on fzrlng and layoffs.,

We have found conszderable 1nterest 1n thxs top1c 1n thehtollaboratlng

1inst1tutions., The provzslon of credlt to theilndustrlal sect‘ _fwfifuy

which will be pursued and whlch‘may'leadEto;cooperatlonﬁvxth*respectgto?
data availability and research focus. B

We plan to gather information on the structure of faCtor'markets; ‘
particularly the capital market, using the usual sources of financial data;”’(

direct contacts with lending institutions, and existing studies to get a -
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}technology choxce, but 1ntend tofmove 1nto less conventlonal,and>non-econpmié

fareas as well.,

(11) Scale of Production and Capltal Intens;ty

:with scale of output that are valld only'ln ‘heiUnitedrStates‘from those

.that are more generally true.

If we should find that large firms tend toibe“signlficantlyt ore .capital

intensive than small firms, then 1t is important for policyipurposesrto know ﬂ
whether the choice is due to underlying technologlcal consxderatlons, to
different relative prices in a segmented market, or to entreprenegrlal

behavior. If it appears to be the first, controlling for both maﬁkef,cbndifionsh‘f


http:considerations,.to
http:fouid.to

;tions are Lnduced, 1nf“ssenc‘faftheony of the demand for 1nnovations-'(2) a

ihzstorical, somewhat anecdotal approach at the flrm level, us;ng mlcrou‘

@evidencc of partlcular 1nnovatlons whmch usually looks at thefsupply 51de

,nnovatlons more than the demand and (3) the theory and empirlcal testlngé
}of echnologlcal dlffusion through an lndustny : ..‘ ‘
A :ﬂThe 1ast is probably the most stralghtforward and empirically manage-;'"

{able of the three, since it is not concerned so much w;th the genenatlon

3comparedjw1t: a: chambe_ kiln- in br1cks.¢,Fnom{de§aiief'dnforméfio

;conaxtions and 1nput costs, we should be able to determine‘under wha
vtions each innovation is profitable. To the extent‘that fltmsng*nOF e
implement what appear to be profitable techniques, we can theniuee‘onﬁ;i
analysis of the information structure and institutiond.constnaintsdfoﬁll

explain the lack of diffusion.
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These' major irinovations are: generally ‘developed outside: thefirms:we
will be. interviewing and are of ‘the!"white'collar". variety--innovations
‘which occur as a result of a conscious effort on’the partiof a:technically
ffraiﬁéafﬁérsoneéngagedviniaﬁfoﬁganizedfngeaDféffggt;x&shaxlwadaptatiaﬁé
‘made within'the £irm, often on'the shop=floor--iie., "blie collar" innova-
“4ions-=-are morve difficult to-quantify. . Through:our discussions with LDC. -
‘engineers. we'intend to isolate several representative: subprocesses which:
ave capable of Within-firm’adjustrent.

(iv) Quality:.Variation'

At & high level of abstraction, we can argue that quaLity variation
‘ié;nékdifférenttfbdmfprOduétZVabiatiQn.a;Standard{thgopies?havewfocussed?on
national comparative advantages. :so that.at given world prices,:a country-
should  export “those commodities intensive in'the use of the relatively.
‘abundant - factor of production. We.can vefine the theory to include the
choice of quality. The difficulty comes in getting a'grip empirically on.
the problem, since:;there.is’a large potential-array of qualities: .for each-
commoditv. and-for.each aualitv.'an arrav.of production. techniques. ‘We
propose to isolate several crucial sibprocesses to study the variation in’
technique with quality.  Quite important:will be the:standardization ahd
Guality of ‘the ra materlal and prodiict: . We.du not Want to prejudge the
question by suggesting that there is & inverse relation: between quality

‘of product and labor intensity. For a'commodity: like shoes, for instance,

1abor intensity is likely to decrease with the tranSitibh‘ff°ﬁ;édt‘tiﬁééfﬁ
to plastic shoes, then increase again with the transition of low quality :
leather shoes and still more to high quality leather shoes. Our sample

questionnaire includes some of the quality variation for three of our sectors.



A greater pange of ‘variation will have to be obtained through other informa-
tion.:such:as existing-studies-on plastic: shoes, cement blocks) and synthetic
fibres.

(v): Information:Networks'

Instead .of thinking:of ‘the firm as having perfect ‘information.about
existing technology, it is more reallstic to:THiNnkK of 1T. as having very '
imited a priori information and being required to make decisions under
uncertainty on the acquisition of additional information at 'significant
céét;..;t;Segmsxnatural;téfth;nkﬂof;the§cQst éhd?ré1ia§i;ity of the technology
information as depending on:the structure of the information network and’
where the firm is."plﬁggedﬁfintéuthe;ﬁefﬁqu;f,for.éxaﬁble, firms whose? 
‘managers belong to certain ethnic groups with natural contacts abroad are : -
in a position to aéquive high quality infornation at a much lower cost than
those who do not have these contacts.:

‘There has also been' considerable interest in this question in collaborat-
ing countries. Thgrgﬁéfeﬂptherfétﬁdiesiinﬂthéjgéﬁeralféﬁéaqdf?the%tﬁéﬁsfer
‘of technology emphasizing the role of information, but they tend to be.more
interested in formal channels--such as through licensing and patents.: We.
will be:looking at more informal channels and focussing on a detailed:des-
‘cpiption of these channels for specific industiies.

‘We plan to explore the nature,:quality.and relative costs of sources:of
linforﬁation as perceived by spokesmeﬁ3for théﬁiﬁauétfie${ﬂ5W§fQii;ﬁﬁ$§ﬁfhi§§f
information in conjunction with other information on SpECifiC,tébﬁﬁiqg?§ﬁ
and on factor costs to determine whether certain techdiques would‘béTﬁféfifQ
-able for individuallfirms, and then to ask whether their pattern of teChnpldgy

- choice is in accord with the postulated information structure.


http:Instead-.of
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(vi) Longitudinal Study

Thé’Japgnesg cotton-spinning :experience will: be the:only ‘component:.
‘in:our:core module which lends:itself to:both longitudinal as-wellas
cross-sectional analysisQ

:OUrLability to. examine this industry:over: time is particularly apt not
only because it reflects the ideal phases underlying the Kiznetsian: transi-~
tion of a 'typical" developing society:in its. drive.for economic maturitv,.
‘but also because of the existence of detailed and accurate statistics
which should provide us with a much-fuller understanding of such changes at
the industry level. We 'can 'note, for instance, a declining K/L-ratio in.

- cotton spinning during Japan's:export-substitution subphase (1890:to: 1910)
‘giving, way to capital’deepening, as we would expect, once the labor surplus
¢onditipn‘hasTdiSappearedi(afterfWOfldﬂWéﬁii)}AndPlabor-savihg”innovatidhs'_
take over. -

The phases ‘even occur in: temms of technology transfer, -Inthe. domestic.
capital goods:industry, ‘in particular for cotton weaving, we can see:the
transition from a foreign-machinery import. substitution. stage to: an export-
substitution stage, ‘as epitomized by the: export of the Toyota Automatic Loom.
In the 1880s, spinning machinery was operated by Japanese- workers who had
been: trained by foreign technicians.: -Later. the Japanese were themselves
creating knowledge, as symbolized by the establishment:of the Textile
Industry Laboratory in lglé.f

~ In our comparison of Japanese spimnning with the UK., .we intend:to
focus on the areas of concern mentioned previously, with'particular attention
‘to information netwdrks;'.Thé JépaneSé,netwcrkiéeems?bébfi&ulébiV?éﬁifédﬁfé

technology transfer.. Acbérdihgkto;Gary;Saxonhguse!s@1971%Ph?D;idisseitatidn;



fully 87% 'of all spindles in Japan in 1909 had been:supplied by a single:
English manufacturer, Platt Brothers of Oldham: “This manufacturer, because
‘it could draw on:the entire range of U.K. experience;, was thus uniquely-
qualified to serve as an information:.source. Throughout the history of
Jananese ‘cotton spinning, the Boren, an-industry-wide trade association,
controlled '97% of the spindleage. It had influence not only.in technology
transfer and. technology choice, but also in the control of output. - The
rindiVidﬁaliJapahese firm's information network further differed from its
Brltish counterpart because of the former s tendency ‘to’ be vettzcally
integrated, and affiliated with many other-companies through the zalbatsu
systgm;- ‘The impact of thls network relatlve to. 1nd1genous ‘private: and public

R'€ D.and engineering education activities will be examined’in 'this: context.

‘E.".DISSEMINATION AND UTILIZATION OF;RESEASQH[RESULTS,

" Plans’ For: dissemination and utilization of our findings relate mainly
to‘the final year of the project. and remain the same as in the omg:mal
pndppsa;;jd;ﬁﬁéﬁéﬁ;dfbéipoted;jﬁgwever5"that we have an'actQVe.cqllabgrétifé
group. in’ three LDC's, plus in Japan,and the assurance of additional budgetary:

suppbbtﬁermgat“1§aStJthe;Braziliangand:Taiwanese?governments<


http:group.in
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F,: STATEMENT OF EXPENDITURES. AND OBLIGATIONS AND.CONTRACTOR RESOUPCES

‘Contract’ - Actual Obligations
“-Budget - Expenditures Incurred.
1974-75 - . 1974-75 - 1974-75

SALARTES AND' WAGES §41,543 $40,807 -0
FRINGE BENEFITS -
o % s .
‘Non-TIAA, 17%

INDIRECT COST, 66% Salaries

OVERSEAS ASSOCTATES

CONSULTANTS. U.S. y £
PUBLICATIONS 5°°
TRAVEL 7,000
SUPPLIES & EQUIPMENT 3,500

DATA. PROCESSING ) 2,000
S111,149  §88,986 4577
Inderspending reflects’a postponement of work by overseas associates
until the second :and:third years of. the projéct;. heavy use will be made of
;heaeafunds{while‘iﬁveétigators,éarryvon,extenqea:rie;d~regearchﬁinfB:aziL,}
‘Colombia, ‘and:Taiwan during }197'5,‘-76'; | Data processing -and publications’ex-

'PeNULTULES are aL50 Delng- postponed IOr use auring the next two. years.
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G." | WORK-PLAN"AND- BUDGET. FORECAST FOR"COMING ' YEAR
" Luey: Cardwell and Marv-Ann Baily will be spending the second half

of “1975"in Brazil and'Colombia, respectively. John Fei will be:in Taiwan

views with people in’the four industries (some in'cornection with factory
visits); with our local engineer-consultants, and with host: collaborators
this:summer,. they will prepare the final- analytical statement. of- the -hypotheses.
to bei tested: as well as. the questionnaire required for:the survey to elicit the:
necessary, information.

The ‘actual field 'survey will begin: in January. of 1976, following our
‘final' modifications during a dry-run period in:December 1975/January 1976.
By July; 1976, the survey data will'have.been' tabulated and "cleaned." In.
the' summer “of 1976, with the full analysis of our findings.about to’begin,
Cardwell and Baily will probably return to the field to coordimate the. final
phase 'of activities:with ‘our LDC collaborators. -

The. projected budget ‘for -1975-76 for:these activities follows::

'SALARIES' & WAGES $46.961

'FRINGE ‘BENEFITS

| TIAA, 22.3% 2,955
Non-TIAA. 17.9% . G034

ANULKECL CUDID 4 /9490 was

OVERSEAS 'ASSOCIATES

CONSULTANTS

PUBLICATIONS

| TRAVEL
'SUPPLIES § EQUIPMENT 4 ,000.
~ DATA PROCESSING . :u!ooo

$157,466



