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].>reface 

Interest in the detcrmin:mts of specialization and trade has a long tradition 
among economists. The past two decades. howcvn. have brought substantial 
changes in the world trading system. Theoreticians and empiricists alike 
have been forced to modify their methods of analysis in an effort to stay 
abreast of 111 these changes. Theoreticians. for example. have constructed 
more elaborate models which better represent a trading system composed 
of multiple buyers and sellers who may or may not operate according to 
competitive dicta. Empiricists have resorted to more powerful econometric 
tools and have made use of data sets that arc far large" than those available 
to their predecessors. An unintended result of all these advances is that the 
gap between theoreticians and empiricists has ·.vidcned. This book is mainly 
empirical in approach. However. the cor1pilation and analysis of quantitative 
material is closely linked to particular clements of economic theory. A major 
objective is to help bridge what we believe is a widening gap between the 
work of the theoretician and that of the empiricist. 

This particular orientation lends itself to either of two methods of 
presentation. '.)111: would be to begin with a complete elaboration of the 
theoretical fr.1111ework and then move on to empirical appiications or tests. 
We have rhosen not to do this in the present rase. One reason has to do 
with the underlying theory. Several of the relevant models .ire set out in 
a formal manna and their distinguishing features ran be easily presented. 
Others. howl·ver .. ire informal and do not lend themselves to a stylized 
presentation. This rnntrast makes it diffirnlt to summarize rnnciscly all 
the thcoretiral featurl·s that ar..: relevant t0 an empiriral study. A second 
rl·ason is th.1t even the most familiar trade models becorm· rompkx once 
they arl· applied in a world of highn dinwnsions - om· populated by 
;> laq~c numhl·r of buyers and sellers who tradt· .1 variety nt produas 
which, in turn. art· produred with st·ver.11 factors ot produnion. Th1.· 
rnmpkxiry ot till' underlying theory 111.1kes it diltirnlt for thl· reader 
to assl.•~ emp1ri<·.1l t·vidt·ncc: wht·n this is separ.tted from th<· ronreptual 
fomw· irk. 

Tht· I krksrhn-< lhlin :1pproMh providt·s much otthe fr.um:work for analysis 
in this book. Its us<' k.1ds 11;1tur.11ly to .111 .isst·ssm<·nt of facwr .1b1111dann· .1.s .1 
dctn111in.111t or· sp<·ri.1liz.111011 .111d trad<'. But the I krksd1n-< lhlin modd is not 
int<'lltkd to suggest th.it factor .1bund:1nre is the only rdcv:mt dt•tt·rmin:111t. ( lnn· 
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attention turns from inter-industry to intra-industry forms of specialization 
and trade, other less formal models may be relevant. One example is 
the 'economics-of-scale' model, which represents a world characterized by 
increasing returns to scale and imperfect competition. 

Both types of models arc used in the following account and their juxtaposition 
represents another distinguishing feature of the book. The two approaches differ 
in many ways. However, they can also be seen as offering complementary 
explanations for specialization and trade. The Heckscher-Ohlin model is 
interpreted as applying mainly to inter-industry patterns of change, while the 
economics-of-scale approach finds application in the analysis of intra-industry 
~evelopments. 

The book is intended to provide an empirical supplement to a more 
traditional analysis of specialization and trade. It is mainly, though not 
exclusively. concerned with subjects of interest to theoreticians, industrial 
economists and trade analysts. Finally, the book is designed as a global 
study rather than a treatise rooted in a single economy. This orientation 
is compatible with that of UNIDO, which is the international organization 
with responsibility for industry. 

The contribution of various individuals is gratefully acknowledged. Charles 
Sawyer (University of Southern Mississippi) provided advice and comments 
on the entire manuscript and was the author of the annexes to the book. Tetsuo 
Yamada (UNIDO) was a major contributor to Chapter 8; in particular, he 
carried out most of the empirical analysis of that chapter. Extensive comments 
were also supplied by Tracy Murray (US International Trade Commission 
and University of Arkansas) and Mathew Tharakan (University of Antwerp). 
Finally, the book makes extensive use of the UNIDO Data Base, and the 
contributions of the statisticians and other staff of the Industrial Statistics and 
Sectoral Surveys Branch is gratefully acknowledged. 

This publication has been prepared for the United Nations Industrial Devel
opment Organization by Helmut Forstner and Robert Ballance, who arc 
responsible for the view-; and opinions expressed therein. These views and 
opinions do not ru:cessarily represent those of other persons or institutions 
mmtioncd here. 
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CHAPTER 1 

The transformation 
of world industry: 

an introduction and summary 

The last thiny years have brought many fundamental changt.-s in world indus
try. Two of the more important of tht.-se - the internationalization of markets, 
and the growing opportunitit."S for firms to specialize - t."Stablish the themt.-s 
around which this book is built. This chapter begins with a brief discussion 
of these two developments and some of their implications. The concluding 
section describes approaches and objectives of the book and summarin-s the 
major findings. 

The internationalization of industry 

For nearly two centuries, manufacturers operated in a spatial context that was 
predominantly local. The search for inputs. materials and buyers seldom 
extended beyond regional markets, and it was rarer still that such activities wen.· 
national in scope. This provincial character no longer applies. Whatever their 
country of origin, most large firms now tend to operate in an environment that 
is international, if not global, in scope. Crude evidence to support such a view 
of industry is found in the rapid growth of international trade, the development 
of international capital markets, the continued spread of foreign investment, 
and the accelerated transmission of technologies across national boundaries. 

Greater internationalization has brought more opportunities for collabora
tion, but it has also created new types of rivalries. The traditional agent of 
competition in any market has always been the firm. Today. however, gov
ernments arc intimately involved in the process. National policy-makers have 
always been concerned with their country's position in industrial hierarchies; 
but thl· potential rewards and losses of competition have risen as markets have 
become more integrated. 

The degree of interdep1.:ndence between countries has accentuated national 
rivalries. The expansion of an industry in one country (whethrr dl·veloped or 
dcvclopin1~) will oftl'll result in tht.· contraction of tht.• same industry elsewhere. 
l~clativc changes in any industrial hierarchy arc therefore likely to induce policy 
responses in sewral rnuntril·s. Such rivalries arc found in both newly l'mcrging 
industril'S and maturl' ones and have rcpern1ssions for produn·rs throughout 
thl· world. 
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The integration of markets for manufactures has also changed the micro
economic environment. Foreign buyers of products or suppliers of raw materi
als and other inputs now constitute a significant part of any large firm's network 
for the exchange of fact->rs and goods. The international dimension is equally 
c";dent in other types of inter-firm relationships. Manufacturers buy and sell 
process or product technologies from foreign counterparts. They embark or. 
collaborative forns ofR and D, share out production facilities and distribution 
systems, and engage in many other forms of cross-border co-operation. 

Increased opportunities for inter-firm collaboration also have a competitive 
dimension. Foreign firms will unexpectedly challenge complacent suppliers 
in the latter's home or export markets. They sometimes go to great lengths 
to acquire vital technologies and secrets of their international competitors. 
Domestic firms, in tum, arc often reluctant to provide the same proprictory 
knowledge to foreign firms that they share with their domestic collaborators. 
The steadily expanding network of inter-firm collaboration and competition 
has spilled across national boundaries. It has changed the ways firms Opt'ratc, 
the types of strategics they adopt, and the very nature of business-government 
relations. 

Greater market integration has brought more opportunities for specialization 
in particular products or product lines. The potential buyers in today's market 
represent a wider range of incomes, tastes and preferences. This diversity 
affords more opportunities to compete on the basis of non-price attributes. 
Buyers also become more demanding and discriminating as their incomes 
grow and as they become more experienced. These arc but a few of the 
observable changes in demand patterns which have occurred as the incomes 
of households and firms have grown. 

At the microeconomic level, the motives for specialization arc known. Most 
firms choose to specialize because they accept the premise that low prices and 
high volumes arc essential to the achievement of competitive superiority. 
According to conventional wi!>dom, firms that enlarge their market share 
will realize the benefits of economics of scale. Attempts to compete on the 
basis of other attributes such as timeliness, quality or variety have, in the 
past, been regarded with some scepticism. The reason for scepticism was the 
suspicion that in many industries the costs of achieving these goals will grow 
faster than the benefits they provide. 

The alternative routes to specialization arc contradictory in the sense that 
individual firms arc forced to choose between them. They may compete 
on the basis of price (and therefore seek greater economics of scale), or 
they may choose non-price forms of product differentiation. That decision 
is a firm-specific one which lies outside the scope of this book. In another 
sense, however, the two views arc not contradictory ~ince both stress the 
importance of specialization, albeit of different types. The internationalization 
of markets is increasing the scope for specialization by offering firms in 
developing and developed countries more choice in the ways they compete. 

2 
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Orimldtion anJ appr0t1<h 

Interest in the determinants of spccialiution and trade has a long tradition, 
but the changes that have taken place in the last thirty years have led to new 
theories and to revisions of existing ones. In an effort to explain the forces 
behind today's trading system, some trade specialists have gone outside their 
field by drawing on the work of analysts in the fidd of industrial organization. 
This approach is welcome: a compartmental relationship between the two 
broad lines of research serves no purpose in today's world. 

But while some barriers have been tom down, others still exist. One division 
is between trade theoreticians and empiricists. Theoreticians have struggled to 
keep abreast of changes in the real world by constructing more realistic models 
of the trading system. Empiricists have launched increasingly sophisticated 
studies in order to identify and measure the determinants of trade. All this work 
has led to numerous refinements, both theoretical and empirical. However, the 
theoretician's task of modelling a world populated by a multiplicity of buyers 
and suppliers of commodities and factors of prod~ction is daunting. Progress 
has been achieved at the cost of much greater complexity. Empiricists, on the 
other hand, now have access to more powerful econometric methods and a 
growing volume of data. V ct their task is made no easier when they must 
utilize these tools within the confines of today's multi-dimensional models. 

This book is mainly, though not exclusively, concerned with subjects of 
interest to theoreticians, industrial economists and trade analysts. It is empirical 
in approach, but is not intended to be merely a documentary account of 
long-term trends or recent developments. The compilation and analysis of 
quantitative material is closely linked to particular aspects of economic theory. 
In this sense. the book anempts to bridge the gap between the work of the 
theoretician and that of the empiricist. 

1 he selection of themes had several implications. First, the emphasis placed 
on the internationaliz;.tion of markets meant that the book should be designed 
as a global study and not as a tr' ~ise rooted in a single economy, however 
imporrant. Issues rdating to pau .ms of specialization and trade arc just as vital 
for small, open economics as for large ones, and appear to have applicability 
whether the countries arc rich or poor. Second, many of the questions arising 
in the book cannot be properly examined when the subject of analysis is the 
manufacturing sector in its entirety. Thus an industry-specific framework is 
adopted, and much of the subsequent discussion procc(;ds along that line. The 
following section considers some of the approaches and methods employed in 
the study in more detail. 

'l"ht framtw1Jrk for arralysis 

The literature on international spccaalization can be interpreted in different 
way!i. Thi!i book follows the practice of trade thcori!lts who use the term to 
refer to production-related developments. That usage is in contrast to the work 

3 



COMPETINl; IN I\ GLOBAL ECONOMY 

of empiricists, who oftc:n refr·r to s~"CUlization as a trade-rdatc.-d phenomenon, 
by which they usually mean changc.-s in the composition of a country's exports 
and impons or other typc.-s of shafts in trading pattc.Tns. 

Although thc.-orc.'tical discussions of specialization may be continc..-d to shifts 
in produc.-tion, supponing cvidc."llcc can still be drawn from trade. In doing so. 
economists regard international trade as consisting of two distinct components. 
One ofthc.'SC componc."llts. intr=r-industry trade, figures prominently in studies 
of the inrernational division oflabour. The other is often refem.-d to as two-way 
or intra-industry trade (111). It can be defined as the simuitancous impon and 
export of products that arc dose substitutes. in terms of either their factor 
inputs or their final uses. That definition is operational in th\' sense that the 
intra-industry component of trade can be measured and distinguishc.-d from 
the inter-industry component. 

Inter-industry trade is dependent on comparative advantage. and the struc
ture of production is determined by a country's factor endowments. llT, 
however, depc-nds on economics of scale and perhar-s other determinants 
not recognized by models based on comparative advantage (Krugman, 1983, 
p. 344). The same applies co the domestic equivak'tlt of llT in production, 
which is referred to here as inua-induscrial specialization. Each industry will 
have a wide range of potential products, some of which will be produced under 
conditions of increasing returns. But the existence of scale economics implies 
that each country produces only a subset of the potential products available to 
it. little can be said about expected patterns of intra-industrial specialization 
on the basis of such theories. 

The distinction between inter-industry and intra-industry patterns of trade 
is dearly related ro the issue of specialization but cannot be carried over easily 
to studies of the latter. Borh types of trade arc considered in this book, but 
no attempt is made co investigate inrra-industrial specialization. There arc 
several reasons for rhis. First, it is virtually impossible to assess the patterns 
of such specialization in producrion. The data rcquiremcnrs would be massive, 
including information on production technologies, product charactcriscics and 
inrcr-firrn exchanges. Second, it is nor possil;.lc to formulate a workable 
definition of an industry which would be equally applicable to a largc number 
of countries. An unambiguous definition - even for a single country - is 
rarely possible. since industries consist of shifting groups of competitors 
which arc clustered around specific products or processes. Nor arc there 
objective critc:riJ for such a definition. The assignment of products and/or 
activities to a particular industry depends instead on the researcher's subjective: 
judgement of the extent of substitutability. Third, the usefulness of attempting 
any distinction bcrwc:c:n inter-industrial and intra-industrial spccializarion is 
questionable once it is recognized that the choice of products to be produced 
by each country is essentially arbitrary. 

Trade analysts have addn:sscd this problem in a praKmatic manner, often 
defining c.1ch 'industry' ;is the equivalent of a three-diKif cuc:gory in the Stand
ard International Trade Classification (SITC). The method has nor escaped 
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criticism, but it is now J generally accepted pan of the litcururc. This book 
follows the same pucricc, and the discussion of inter-industry and intra-indilS
try rradc patterns procl.'Cds accordingly. The definitional problems arc more 
serious when the subjccr of discussion is domestic production. The Interna
tional Standard Industrial Classification (ISIC) offefi the most comprehensive 
source of international data on production. However, each ISIC category 
is J "'-'tcrogenrous mixture: oi producrs and acrivirics which docs not n.""al!y 
approximate C:Vl.'ll the loosest dc:tinition of an industry. The ISIC serves as J 

basis for defining industries in the cariy pans of the book but in later suges 
more detailed industry descriptions arc employed. 

The conceptual basis for the distincrion bt.'twccn international trade and 
inter-industrial specialization can be made dearer by duwing upon the tools 
used in the exposition of trade thl.'Ory. Thcorl.'tician'>, for example. usually 
begin thl.-ir study of trade by assuming J sute of auurky {that is. J hypo
thl.'tical situation where the country engages in no trade whatsoever). They 
demonstrate the effects of trade by comparing J country's post-trade patterns 
of production and consumption with those that prevailed in autarky. The 
transition from auurky to trade is depicted as a two-step procl.'SS. With n•.> 
trade, patterns of production and consumpt:on depend solely on domestic 
forces. Once the possibilny of extemal di:mand and ~upply is acknowledged, 
patterns of consumption will change. giving rise to what is described as "gains 
from international exchangl-'. Thi: second step in the adjustment proer:ss 
involves J shift in patterns of production. After trade occurs, there is an 
incentive to specialize, which gives rise to "gains from special:zation •. Together. 
the two effects represent the ·gains from trade' and arc part of the theoretician· s 
toolkit to demonstrate the superiority of free trade rather than no trade. This 
book makes no attempt to musure the welfare: effects of trade. Nor is it 
concerned with the identification of gains from specialization or intcrnarional 
exchange. I !0wc:vc:r, the theoretician's use oi an imaginary two-step pro1:ess is 
rcuinc:d, since it provides J us-:ful device to dist~nguish between the production 
and tradc-rc:bted effects of specialization. 

Mention should also be made of certain statisticJI and dassificational issues. 
Because: the volume of d.UJ included in the: study is substantial, various 
summary measures must he: used. These types of data aggregation arc derived 
from the underlying theoretical and empirical literature. The arrangement of 
industry data according re factor intensity, or the: c.atcgorization of trade in 
manufactures JS resource-based. I lcckschc:r-Ohlin and rroduct-cyclc: goods, 
is common practice:. The: same: applies to the: di:>tinction between intra-industry 
trade and inter-industry trade: as well as othl·r commonly used stati~tical and 
economic conVl'ntions. 

( >f more signitic;mcc: perhaps is the arrangement of country data used 
here:. Information on J largl' number of nmntril'S is indudt·J in the book, 
and space constraints dictated that various country groupings be used. The 
most familiar of these groupings is the dt·vc:lopl·d mukt·t c:cononm·s (r>MF.s). 
These ccononm·s ;art· J fairly homogmc:ous group. bt·ing simiLl'r m terms of 
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rdarive factor 1.."tldowmc:nts. structure of manufacturing pn>ducrion. compo
sition of trade and other attributes. The same degree of homogmrity docs 
noc apply to the developing countrics. A ccruin amount c.f country-specific 
data is prcst.-ntcd in the following chapters. but. more oftm. the developing 
countri1.."S arc arranged in daffcrc:nt sub-groups: newly industrializing cconomac:s 
(NIEs). sc:cond-gmcrarion NIEs. and oc:hcr developing countries. These types 
of country groupings arc fam~laar to most readers. although economic throry 
provides no clear criteria to determine group membership (51..-c e.g. Bradford 
and Branson. 1987; Cline. 1982; Michady. 1985). 

No gmcrally .;ac,cptcd definition of group membership is availabk. Instead. 
the selection of 6rst- and sccond-gmcrarion NIEs has merely drawn upon the 
work of others. In the case of the first-generation NIEs. the group is pictured 
as consisting of countncs that arc 'super competitors· in many international 
markers for manufactun"S and arc likely to embody p?"oducrion and trading 
attributes that distinguish them from most other developing ~-ountri1.."S. The 
same claims do not necessarily apply to scco;1d-gcncration NIEs. though their 
involvem1..-nt in world exports would still seem to distinguish them from othc; 
developing countries. 

Other clements of the book's framework arc conceptual ' nature and 
arc drawn from the thcorctinl literature. The choice of 1•1, l)rctical tools 
is determined partly by the types of broad issues menri• ''"·J above. For 
example. the book•s emphasis on empirical issue!> require:. Lhat thcon.'tic.al 
tools be operational in the sense that data rcquarcmcnts .arc rea~tic and 
anainablc. Propositions that can be closely linked with underlying theory arc 
also favoured over those that can be stated only intuitively. fin.all}, because the 
study is international in scop::, there is also a preference for th<."Urctical matcri.tl 
that is of gcner.tl applicability rather than valid only f..;; ... ~cific cases. 

Based on these considerations, the H-0 model (.also described as the factor 
proportions, factor endowments or factor abundance approach) provides much 
of the theoretic.al framework for analysis. The factor abund.tncc app1oach 
operates reasonably well when inter-industry .aspects of trade .tnd specialization 
arc the subject of investigation and the scope of study is international or 
global. But lhc model is not intended to suggest th.tt factor .abundance is the 
only source of trade or spccializaric~l. Once .attention turns to intra-industry 
.aspects, it faces a strong chaiknr,e. A theoretical countcr-culrurc has emerged 
which Krugman describes .as being represented by ·a set ofinfornul arguments 
stressing sources of trade other than those in formal models' (l'JH7, p. 132). 

rlir «muptual hasis .fi•r a11alysis 

The two approaches mmtiom·d above arc tfoitinct in sever.al ways, but they 
arc o1lso compkmcnrary m the sense that the f I-<) modd is concerned with 
inter-industry char.arteri.,tic" while the ahernativc approach,·s rcforrcd to by 
Krugman arc especially mc:ful for an analysis of intro1-industry forms of 
specialization and trade. Both lines of <1rgunwnt arc urilized in the following 
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.;an:NJnt. Bcc.;ausc sc\·'-·ul ch.;auctcristic- .;assumpnons .;arc the subject of cmpiric-.;al 
inquiry in bt\.'T C"h.;aprcrs. it is helpful to summnizc them here. 

The distinguishing nsumprions of the H-0 model ;as outlined in Chipm.;an 
(1988) c.;an be most c.Jsily described for the simple c-.;asc involving unly two 
countries which produ\·c two g'.>Ods .;and make use of two factors of production. 
The factors arc ;assum'--d to be qwlitarivdy idcntinl ~"tW\.-ett c-ountrics. They 
arc c-o:nplctdy mobile bctwcm industrlt-s but arc immobile bctwcrn countries_ 
Goods. howcv'-T. move frc.-cly bctw'--en c-ountries. The produ«ion functions for 
C2m good arc the s.;amc in both c-ountrics .;and arc subject to constant returns to 
scale-. A further .;assumption is th.;at fac-tor R-quircments (intensities) will never be 
reversed ~"tW'-"-'" the two goods. no m.;att'-T how factor prices change. 

The H-0 model gO\.-s on to .Jssumc pcrfc.~ comP'-"tition in markets for both 
goods .;and fac-tors. This postulate. together with the insistence on constant 
returns to scale. en.;abk-s the an.;alyst ro constru« the general equilibrium 
framework for rude which the H-0 model represents. In order to highlight 
the role of fac-tor .Jbundancc. the possible imp.;a« of dem.;and on rude p.;attcrns 
i~ excluded by the .;assumption th.;at consumption p.;ancms .;arc identical bctw'--cn 
countries .;at .;any given set of goods· prices. Finally. it is .;assumed rh.;ar tudt- in 
goods is b.;alanc-cd. 

Oiffcr'-TI<"\.-S in factor proportions - with rcspcc-t to both c-ountry '--ndowments 
.;and input rcquircmc.-nts - arc: necessary for intcm.;ation.;al rude to arise. Differ
ences in factor cndowmc.-nrs relate to factor abunc.iancc. while inp.u require
ments arc rcprc.-sc:ntcd by factor intensities. On the b.;asis of these assumptions. 
factor .;abund.;anc-c will determine the p.;ancm of intcrn.;ation.;al rude. A country 
will export the good th.;at uses its .;abund.;ant facror most intensively .;and will 
import th.;at which u~ its sl·nc.·c factor intensively. 

The .;appro.;aches th.;ar rcpn-scnt the .;altcrn.;ativc to the If-( l model arc referred 
to here as the ·economics-of-sc . .ate• models. l'crh.;aps the ~-st version is that 
presented b., Krugm.;an (1979.;a)_ He .;assumes th.;ar intern.;ation.;al rude takes place 
in the pri .. -scm·e of incrc.;asing returns, product d1ffcrcnti.;ation and monopolistic 
rnmpctition. h; ;he: simpk·st use, involving only two countries. cac-h economy 
is c.·.;ap.;able of produc-ing .;any of a large number of goods by using on.: factor of 
production. Production technology is the s.;amc for .;all (potcnti;.1) goods in b.>th 
countries, so rh.;at tirms c-.;an diffc:renti.Jtc their producrs costlcssly. The decisive 
tc:chnologic-.t! fe.;arurc: is th.;at of inac.;asing returns to sc-.;alc: thl· c-osr func-tions in 
the two 'mmtries rc:flcc-t Jecre.;asing .;avcugc: costs. 

With regud to dc.·m.;anJ, .;all cow.umc:rs of .;a country .;arc .;assumed to h.;ave the 
s.;amc utility function, which tre.;ats goods (or uther, versions of one diffc:ren
ti.;ateJ good) symmctric.;ally. This concc.·pt reprc.·scnts the.· rnnsumers' 'love.· of 
v.;aric:ry· - th.;at 1s, the.· ronsumers h.1ve no overwhelming prcfc.·rc:nces for .;any 
pntirnl.;ar version of the: diffrrc.·nti.ued good. The nurket structure.· is .;assumed 
to be one of C:h;imbcrlim.111 monopolistir compc.·tition. l::.1ch producer faces .;a 
downw ud-slopm~ dc.·m;inJ rurvc.· for his p;irtirnl.ar vc.·rsion of the differr• ri;irc.·d 
good .;and c;in choose.· rhl· output level th.at n1.1ximizcs his protirs. Since .;a gn·.;at 
number of producas is ;issumed, no mter;inion herwl·cn thl·m t;ikes pt&re. 
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En"fl if the two countrit."S uc idt."fltic:il with regard to tt.-chnologlC'S and 
tastes. they will t."flgagc in international trade. This trade will take the form 
of antra-industrial exchange. The pattern of trade (which country (:Xports or 
imports "·hich 'lrc:rsion of the: difterrntiatcd good) is indctt.'Tlllinate but the 
\"O ·ume can be related to the: size of the two trading partners. In gt."flcul. the 
Krugman model depicts new forms of trade as ·a way of c:xtt."flding the muktt 
and allo\\;n~ exploitation of scale c:conomit."S

0 

(Krugma.1. l97'h. p. 479). 
Further contrasts bc:tw&."l"JJ the H-0 and economics-of-scale modd arc found 

in tcr.ns of their "power· or cxplan.:uory capability. Krugman (!983) asserts 
th.n the factor endowments approach can not provide: an adequate accounr 
of world tud&.·. That criticism is perhaps fair whm a "strong ,·crsion · of the 
H-0 hypoth&.-sis 1s c:mployc:d. But more general. and ·weaker·. versions of the 
1-1-0 proposition arc also a nibble. Models incorporating scale economics and 
product d1ffcrc:ntiation sec:m to perform no llc.·ttcr than the weaker versions of 
the H-< l model. The lack of more robu~t prc:dicti,-c: abilities is due mainly 
to the fact that the scak economics model is concerned not so much with 
patterns of commodity production or trade but with the rdati\·c c:xtent of 
inter-industry and intra-industry trade. Tht· fLO approach is treated in a fairly 
rigorous manner .• md weaker ,-crsions of the.· model ue used extensively in the: 
following account. Scale.- cconomi&."S. product diftcrentiation and other aspects 
of impc:rfc:ct competition will nec&.~sarily receive k<is formal treatment. 

Organization and summary of findings 

The following ch.ipters fall into thrc:c: parts. Chapters 2 . . '\ and 4 arc: mainly 
dornmc:muy in nature. They represent ;m empirical survey of m.mufacturing 
proJuaion. 1nter-indusrry trade: .md intra-industry rude.·. Al•hough the chap
ters arc broad in .. cope. an industry-spc.·citic orientation is retained and various 
thcoretKal concepts tind application. 

( :haptc:rs 5. 6 .md 7 con'>titutc the sernnd part of the sru~y and make: extensive 
use: of th&.· f I-< l m<l<id. Ch.iptcr 5 is rnncernc:d wit·, country diffc:rc:ncc:s in 
factor endowmems. while Ch.ipter fl focuses on the: role of factor incc:nsities. 
The n·sulr.. oht . .unl'd in the'>C twn chaptl·rs uc dr.iwn to~ether in Ch.iptc:r 7 
when· .1 synop"'" of the 11-< > model is prc:sc:ntcd. Most of this d1scu'>sion 
1s ronrenwd with differl·nn·s m the eronom1C .itrrihutt"'i of countries. hut 
Ch.1pter 7 .ilso .1JJresoo;,·\ thl· possibility that country similarities can influence 
sp,·ri.1'11 .1tion and tr JJe. 

This .1lr,·rn.1t1w hnl· of rl".l\00111~ j., ,·xp.indt·d 111 C:h.ipter .. H and 'J .is thl· 
d1srw•sion movt·s from ;n1 II-<> fr .1 nll·work to th,· · econormcs-of-sr .ilc' model. 
E111p1rit".1l ,·vidcnre ronn:rnmg eronomll'" of 'r.ik, m.irkt·t 'tnKturl· and pro
durt ditfrfl·n11at1011 is ,·x;amined for spc.·otir 11ulu,cn,., .iml ~roups of rountrte\. 
Va mm' .itrrihure .. ni mtr .1-indmtry tr .1Jc 11wolv111~ chfferent 'tl'ts of rountrit•.; 
.1rt· \t11d1ed .. md 'om,· of us potcnu.11 dt·tn111111.1nf' .ire nmsllkre,I. C:h.1ptt•r IO 
rondud,·s t~t· o;tudy hy .. umm.:nzm~ tht• 111.IJor rc .. ulh .md rom.idrrm~ their 
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implications for the future work of thc."Orists and empiricist'i. Some of the main 
findings of tater chapters arc summarize-! below. 

The analysis begins with a survey of ir.t«-induscrial patterns in world industry 
in the DMEs anJ in several groups of developing cmmtric.-s. The main purpose 
is to pro~ide an empirical backdrop for the more detailed analysis <'f speciali
ution in production and trade in later chapters. 

The DMEs' share of world manufacturing value added (MV A) is declining. 
though they continue to dominate almost all markets for manufactures. This 
decline. however. is not reflected by any ..:hange in the inter-industrial com
positi1.1n of output. Specific industries in specific countries have contracted 
·· ubstantially. but the inter-industrial structure of total manufacturing output 
.n DMEs has proven to be relatively stable. The contradiction between these 
:wo trends is attributed to three factors. One is the decline in manufacturing 
Tclativc to services, which seems to have affected several DMEs. A second is 
that a major source of contractive pressure is often competitors in other DMEs 
and the resultant shifts arc not reflected in group averages. The third reason is 
that major firms in some industries have suffered not from inter-industry shifts 
in demand or supply. but from changes that arc intra-industry in character. 

Close agreement in national endowments and demand patterns should mean 
that the inter-industry structure of countries is similar. This prognosis, how
ever, finds little support. The DMEs arc the only group of countries that can 
claim more than a modest degree of similarity in intcr.-industry structure. Nor 
docs the inter-temporal pattern of change show any evidence of a tendency for 
inter-industrial structures to i:onvcrge. although differences in relative factor 
enciowmcnts and tastes have certainly narrowed. 

The lack of any evidence of in-.:rcasing similarity may imply that the 
inter-industry patterns arc moving in the opp<'sitc direction. towards greater 
specialization in particular industries. Although the DMEs have the greatest 
degree of similarity, they also tend to specialize in much the same industries. 
Only the NI Es come close to matching the DMEs in terms of inter-industrial 
specialization. No similar evidence of specialization was found for sccond
gencration NIEs. 

These impressions arc based on comparisons between individual countries 
or averages for country groups. However, the dynamics of inter-industry 
change can also be examined in relation to an international reference or norm. 
Herc also, there is little agreement between patterns of change in DMEs and 
developing countries. Industries that tend to be expanding in OMEs (according 
to an internation;1lizcd mra~urc) arc often contracting in developing COLOiltril'S, 
and the reverse ii 1lso true. Nor do the internationalized patterns of thangc 
agree wnh measurrs exprrssed in purely 'domestic' terms. An industry that 
is faring poorly in relation to other p~rts of domestic manufacruring may ~till 
be performing better than competitc.rs in other countries . 

. , 
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The pace of inter-industrial change is also considered. Indices of structural 
change show that inter-industry shifts arc proceeding more rapidly .among 
the NIEs and second-generation NIEs than in DMEs or in non-NIEs. This 
distinction must be discounted to some extent, however. since patterns of 
change in the two former country groups arc comparatively erratic: periods 
of rapid growth in the NIEs and second-generation NIEs arc often preceded 
or followed by equally abrupt periods of contraction. 

Conventional analysis distinguishes between industries according to their 
factor intensities, growth elasticities or other characteristics. When industries 
arc classified by such criteria, the results for various country groups arc 
sut.sunrially different. Manufacturers in the DMEs have moved rather quickly 
out of industries that arc relatively labour-intensive, but there has not been 
a concomitant rise in industries that arc especially large users of capital. 
The developing countries have been comparatively slow to withdraw from 
labour-intensive operations, but the growth of capital-intensive industries has 
been rapid - proportionately much grc;ater than the corresponding shift in 
DMEs. The move into capital-intensive in<lustrics has been fastest among 
the non-NIEs and was attributable mainly to trends in several of the larger 
countries (India. Pakistan and Turkey). Such a r~ult is surprising, since the 
relative prices of investment goods arc th'lught to be highest in developing 
countries other than the NIEs. Direct government action rather than differences 
in relative factor prices would seem to be the most likely explanation for this 
particular result. 

lnttr-industry tradt in a ~lobal systtm 

Chapter 3 begins with a survey of long-term trends in the worid trade. The 
dynamic nature of trade in manufactures is impressive in comparison with 
growt~ in other parts of the world economy. Another prominent feature 
is the dominance of the DMEs: these countries have accounted for at least 
four-fifths of world exports of manufactures in every year between 1970 and 
1982. The developing countries' share of world trade in manufactures remains 
small (13 per cent in !985). although it has more than doubled since 1970. 

The tact that the bulk of the DMEs' manufactured trade is with other 
members of the same group is somewhat of a theoretical curiosity. The factor 
proportions model predicts that countries with significant differences in factor 
endowments will have the greatest incentive to trade. The tendency towards 
factor convergence among the DMEs should have reduced the potcnti.al for 
tradr between these countries, though, in fact, intra-DME trade has continued 
to grow rapidly. 

A first attempt to link patterns of inter-industry trade with their underlying 
determinants makes use of three tra~·: models. Statistics for 22 r>MEs and more: 
than 150 developing countries were compiled for all years during the period 
1970-HS and were then arranged in producr categories that approximate the 
Hicardian, H-0 and product-cycle models. Net exporrs of Hicardian goods 
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(i.e. resource-based products) have had little impact on world trade balances. 
The DMEs have usually had a slight deficit in their trade in Ricardian goods. 
while me developing countries have maintained a small. but favourable. trade 
balance. 

Results for the two other trade categories are of more interest. The DMEs 
have long enjoyed a favourable - and rdativdy stable - balance of trade in 
H-0 goods. That situation was reversed in the 1980s. and after 1984 the 
group became a net imponer of H-0 goods. The reversal did not apply to all 
DMEs. however. Among the six largest DMEs. the USA and the UK were 
the only ones to experience a significant deterioration in their trading posibon 
for H-0 goods. By 1985. the US net impons of H-0 goods exceeded the 
corresponding net ex pons of France. the Federal Republic of Germany. Italy 
and Japan combined. 

The developing countries' trade in H-0 goods is much different. They were 
traditionally net imp<>ners of such goods. and the size of their trade imbalance 
grew steadily during the 1970s. That relationship. too. had changed by 1985. 
when the developing countries became net exponers of H-0 goods. The 
turnaround was due largely to trade successes of the NIEs. These countries 
had only modest net expons of H-0 goods in 1975 (S0.5 billion), but ten 
years later their net exports exceeded S31 billion. 

The pattern of wot Id trade in product-cycle goods is the most volatile of 
the three categories. The DMEs excel in the production and export of these 
goods. Net exports of product-cycle goods from DMEs rose almost sixfold 
between 1970 and 1980. The value of the DMEs' net exports has fallen in the 
1980s. but this was largely due to circumstances in the US.\ (which is now a 
net importer) and to a decline in the net exports of the UK. 

As expected, the developing countries' net trade in product-cycle goods has 
been negative throughout the 1970s and 1980s. There was a steady increase 
in net imports of these countries in the 1970s, but, again, the beginning of 
the 1980s marked a watershed. The developing countries continue to be 
net imporrcrs of product-cycle goods, but the deficit is now lower than 
the level recorded in l<JHO. The pattern of trade in product-cycle goods 
differs among various groups of developing countries. The NIEs have the 
lowest level of net imports, and these have declined since 19HO. In big coun
tries such as India, Pakistan and Yugoslavia, net imports of product-cycle 
goods have increased modesrly, while in many of the smaller and gener
ally poorer developing countries, net imports of these goods have steadily 
grown. 

·rwo-way tradr ir1 similar pr(.du<U 

Chapter 4 completes the 'survey' portion of the book with an analysis of 
two-way tradt·. Such tradt· occurs in several forms. The chapter begins with 
a description of e.Jch of these .1rt.1 then goes on to discuss methods of measure
ment. 

II 
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An examination of bilateral trade for developed countrit.-s ant' a sampic of 
developing countrit.-s shows chat llT is most important amont; the DMEs. 
where it accounts for more than two-fifths of all trade in manufactures_ This 
figure is substantiaily higher than the average for developing countrit.-s or any 
subset of tht.-se countrit.-s. The analysis of the pattern of HT suggt.-sts that a 
positive relationship exists between a country's level of developmmt and the 
share of HT. Furthermore, similarity between trading partners fosters HT 
Support for tht.-sc hypotht.-scs is found in calculations of HT shart.~ in world 
trade, in the trade between different country groups. and in the tigurt.-s for 
individual countries. In addition, an examination of trade growth shows that, 
almost without exception. llT is growing mon· rapidly than its inter-industrial 
counterpart. 

The second half of the chapter adopts an industry-specific view of HT 
Further support for the 'similarity hypotht.-sis' mentioned above is obtai!led 
when the two-\.,ray trade of each industry is considered separately for the 
DMEs and developing countries. Although the extent of product differ
entiation is probably greatest in consumer goods industries, producers of 
capital goods arc the most hr.avily involved in llT. The prominence of capi
tal goods producers results from their large share in the two-way trade of 
DMEs. Consumer goods figure most prominently in the llT of developing 
countries. 

Difficulties in the measurement of two-way trade arise from the fact that 
ct.·rtain tyre~ of llT arc not statistically di-;tinguishable. This has led to a 
tendency for analysts to focus on rates of change rather than levels of llT. Of 
the 90 industries considered in this study. more than two-thirds experienced 
increases in t~11: share of llT in total trade between 1970 and 1985. More 
generally, two-way trade has becomt.• an important phenomenon and is not 
restricted to any particular group of countries or industries. 

1"umatio11al pattems 4factor e11doU'111ems 

Chapter 5 embarks on an analyi is of inter-industry patterns by considering 
the role of factor endowments. The factors cor.sidercd in this exercise arc 
physical capital. skilled labour, semi-skilled labour, and unskilled labour. 
Prior to presenting the results, sevt.·ral conceptual and definitional issues arc 
discussed. 

The first m:p in the empirical ;malysis is to obtain a pirture of the internat
ional distribution of fartor endowments and to defl·rmint.· how tht.· pattern has 
changed over timt.•. The n·sults for DM Es presmt no surprist.·s. Tht.·st.• countrit.·s 
arc comparativdy well endowed with physical c1pital. Their shares of skilled 
and semi-skilkd lahour art.• smaller but still high by intanational standards. 
The cndowrm·nt pattt.·rn of <kvcloping counrrit.·s is rharactaizcd by a rdative 
scarcity of both sk1:!t.·d labour and physic.ii capital. 

More intert.·sting rs the distinction bt.·twccn various sets of de vclopmg roun
trics. The NI Es haw .1 fairly balann·d n·sourrt.· stmrtun· with scrni-sk illcd .md 
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skilled labour bt.·ing mose imporeane. The pattern is similar among sccond
gencration NIEs. These countries. however. arc relatively better endowed 
wi~h unskilled .md semi-skilled labour than arc the NIEs. Thr remaining 
developing countril-S account for an overwhelming portion of unskilled labour 
while physical capital is relatively scarce. 

Long-ecrm shifts in the diseribueion cf t:Ktor supplil-s reveal a significant 
trend which concerns the redistribution of factors between the two major 
country groups. Changt.-s have not been great. but have dearly favoun·~ the 
developing countries. The largest shifts were in the shan-s of physical capi~al. 
mainly owing to the rapid accumulation of this factor in several NIEs and 
second-generation NIEs. Changes in the endowment pattern for semi-skilled 
labour were also significant. In 1970 all the developing countries accounted for 
46 per cent of the total supply in the country sample. but by 1985 they claimed 
53 per cent. 

In the dosing scaion of Chapter 5. the discussion turns ~o the role of factor 
abundance (rather than factor endowments). Using dichotomous indicators of 
abundance/scarcity. trading pattcms in broad product classes arc examined. 
Three classes of eradcd products arc identified: they include labour-intensive 
H-0 goods. capital-intensive H-0 goods. and pr\)duct-cyclc goods. Rela
tmnships in accordance with the faccor abundance hypothesis arc observed 
between skilled labour and net exports of produce-cycle goods. as well as 
between semi-skilled or unskilled labour and net exports of labour-intensive: 
H-0 goods. Mose of the countries that arc net exporters of Froduct-cyclc: 
goods arc relatively well endowed with skilled labour, while most of the net 
exporters of labour-irttc:nsivc H-0 goods arc «haractc:rizcd by an abundance: 
of semi-skilled or u•1skillcd Jabour. 

Although the results linking endowments of physical capital with nc:r exports 
offer less support for tht.• factor abundance: hypothesis. the 'weak' version of 
the hypothesis is not refuted. The rt.·ason is rhat this version depends not on 
a robust relationship bc:cwccn factor c:ndowmmts and net trallc but merely 
on a tendency, or an on-average association, between the two variables. A 
possible explanation for the rt.·sults on physical c.ipital is tht.• 11-0 assumption 
that fal"tors arc not internationally mobile. Clearly. such an assumption docs 
not apply to physic.ii l"apital. It is mon· applil"ahlc to semi-skilled and unskilled 
labour, and the results for those two factors support eht.· factor abundance 
hypothesis. 

Fa<111r r1·q11ir1·mmrs, ''"'P"' 1111d 1r.1d1· 

Chapter 6 provides a dt.·taikd arnn1111 of fartor intensities in spcritir indusrrit.·s. 
After discmsi11g issut.·s of mcasurnncnt, tht.· rdationship bt.•rw•·cn factor mten
sitit.·s and patterns of output and l'Xports in spt.·rific industrit.·s art.• examined. 

Ordinal rornparisons of factor intensity art.· madt.• for a large rmmbcr of 
rountrit.•s during the paiod 1'>70-H:l. Vari.irions ovn timt.• Wt.'rt.' not great: 
tht.· industril'S that tl·mkd to ht.· rdativdy ht.·;1vy users of .1 parrirular fan.>r 
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during the 1970s remained so in the 1980s. lnclustry rankings by physical- and 
human-capital intensity were also similar. suggesting a close relationship 
between the two inputs. The cross-industry pattern confirms most casual 
impressions regarding factor n.-quirements. lndustrit.-s typically regarded as 
being heavy users of physical capital. human capit2l or labour gene1ally 
matched expectations. 

Contrasts arc more apparent when variations in factor intensities across 
countries arc examined on an industry-by-industry basis. Large diffcrcncrs in 
labour intensity arc found - even among the most labour-intensive industries. 
Cross-country variations in physical- and human-capital mtcnsity were similar 
in magnitude and considerably lower than those for labour. Statistical tests 
reveal a high level of agreement in the international rankings of industries, 
but in no instance is this agreement perfect. 

The relationship between factor intensity on the one hand and specialization 
and trade on the other is tested with the help of an empirical hypothesis. 
This hypothesis is based on the premise that competitive advantage will be 
concentrated in a set or 'bloc' of industries which arc intensive users of a 
country's abundant factor. Tests of the 'bloc hypothesis· arc conducted for 
both output and trade. Predictions of the H-0 model arc confirmed for DMEs. 
The competitive strengths of these countries arc determine J by ample supplies 
of human and physical capital, while they arc at a sub!>tantial disadvantage in the 
production of labour-intensive goods. The results for developing countries arc 
somewhat dificrent: the expectation that competitive advantages in production 
\\'ould be concentrated in labour-intensive manufactun.-s is not borne out by 
the data. However. when tests of the bloc hypothesis arc repeated with export 
d;:ta, some support for H-0 propositions is obtained for the developing 
countries too. Thus, there is evidence for the NIEs' competitive advantage 
in activities using intensively labour or physical capital. Furthermore, shares 
in world exports of labour-intensive products were particularly high for 
one-half of the second-generation NI Es and some other developing countries 
in the 1980s. 

The '"le ".f «iumry differe11ces a"d similarities 

Chapter 7 begim with an examination of factor endowments as a determinant 
of net trade. The disrussion is industry-specific, being based on data for 90 
industries in each of 46 countries. Subsequent sections consider the interaction 
between factor endowments and factor intensities and how these variables 
influence patterns of trade and specialization. 

The ~nJlysis makes use of the concept of 'factor orientation'. The term is 
employed in an industry-specific context and refers to those instances where 
the availability of a particular facror has a discernible impact on net trade. The 
'direction' of th~· orientation may be either positive or negative depending 
on the availability of the particular factor a. ·d the industry'f. (actor intensity. 
In other words, relative abundance of a factor may enhance an industry's 
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competitive advantage, or. alternatively, its scarcity may result !n a competitive 
disadvantage. 

The overall impn.-ssion obtained from these tests is that factor endowments 
do not exert an overwhelming impact on net trade. Lt.-ss than half of the 90 
industries considered arc found to have any 'visible factor orientation·. That 
picture is altered somewhat when the volume of each industry's trade is taken 
into account. Industries with a visible factor orientation arc found to account 
fr over half of all manufactured trade in the country sample, and their share 
.• as been increasing over time. 

Confirmation that factor abundance is an important determinant of trade 
patterns d0t.-s not, by itself, provide much useful information to the ana
lyst or policy-maker. It is more important to knew which factors have the 
greatest influence on trade and whether their significance is changing over 
time. This issue is considered first in terms of the manufacturing sector 
as a whole. The same question is later addressed ; 1 an industry-specific 
context. 

The sector-wide invt."Stigation of this issue demonstrates that in the 197(',s 
physical capital had the greatest influence on sectoral comparative advantage 
in manufactures. The situation changed during the 1980s. however. Skilled 
labour replaced physical capital as the most important of the factors consid
ered here. The two remaining factors - semi-skilled and unskilled labour -
were of much less importance as determinants of c..imparativc advantage in 
manufactured goods. 

A related point concerns the way in which the two major factors affect 
trade in manufactures. Physical capital is generally found to make a positive 
contribution ro trade performance. In countries with an abundance of physical 
capital. those industries with a matching orientation tended to excel. The same 
description docs not apply to skilled labour: this factor usually had a negative 
impact on net exports. 

The discussion goes on to analyse circumstances in specific industries. These 
results arc too detailed tt" summarize here, though several generalizations can 
be made. First, the way in which each factor influences the trade of different 
industries varies over time. Second, the results show that only a portion of 
net trade is subject to factor-abundar.ce effects. That is not surprising, since 
the factor abundance model considers only a single set of determinants (factor 
endowments). 

Although factor endowments do not always yield a convincing or complete 
explanation of trading patterns. the results arc sufficiently encouraging to 
mempt a more general applic;,;tion of the H-0 model. A multi-dimensional 
version of the H-0 mc,Jcl is used to assess the interaction between factor 
abundance, factor intensities and trade simultaneously. ltcsults of the exercise 
support a vcak (or on-average) interpretation of the H-0 model. Even in 
a complex trading world of many factors, goods and countries, there is a 
tendency for net trade to be influenced by the inr,·raction between factor 
endowments and factor inrensitics. 
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The results for semi-skilled labour match most closely with the predictions of 
the H-0 model. Physical capital and skilled labour seem to be more important 
determinants of sector-wide trading pam:rns, although neither set of results fits 
comfonably with industry results. There may be several explanations for these 
ambiguities. Semi-skilled labour represents a category of workers whose skills 
arc closely related to the proJuction process. That factor is a vital input for 
many industries, and a large reservoir of semi-skilled labour would provide 
a solid basis for specialization and trade. Physical capital and highly skilled 
labour may be even more crucial to the operation of many industries, but it may 
also be very difficult for many coL•ntrit.-s (pani .. aalarly developing countries) to 
develop adequate supplies of these factors. Herc, it is relevant to note that 
neither of these two resources fulfils the H-0 model's assumption of factor 
immobility. 

In the ~oncluding section of the chapter, interest turns from the issue of 
national differences in factor endowments to similarities. Studies based on 
models other than the H-0 genre have concluded that country similarities 
actually contribute to the international exchange of goods. The two interpre
tations, however, arc concerned with different types of specialization and trade. 
Inter-industry forms of specialization and trade arc the primary concern of the 
factor abundance model, while exp! mations that stress the degree of similarity 
between countries focus on intra-industry forms of specialization and trade. 

Bilateral patterns of trade in specific industries arc used to examine the effects 
of country similarities. The hypothesis tested with this large body of data is that 
greater country similarities will give: rise to larger amounts of bilateral llT. The 
test confirms that similarities in income, market size or relative endowments are 
positively associated with the level of llT. In fact, there is no industry where 
country similarities prove to have a negative impact on llT. 

Economits of scale, marktt structure and inttmati1mal trade 

Chapter H moves from the H-0 model to a set of issues more commonly asso
ciated with the new trade theories. These include scale economics, industri01l 
concentration and product differentiation. A full-ftcdgcd empirical assessment 
of these topics is not attempted. Instead, the chapter represents an empirical 
excursion into a non-H-0 world rather than an attempt to test existing 
theory. 

The chapter begins with a series of inter-industry comparisons for each of 
the three variables mentioned above. The role of scale economics naturally 
varies across industries but generally tends to be of more significance in 
developing countries than in DMEs. The distinction appears to reflect the 
great,·r disparities between l.irgl· and small establishments in the developing 
countries. Another reason is that luge establishments in developing countries 
often operate in highly proterted markets. 

Srale ewnomil·s may also reprc·scnt a barrier to entry. The dau presented in 
( :hapter 8 indicatl' that manufacturers in dcvdoping countri,·s face the highest 
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entry barriers. This is especially true in industries requiring relatively large 
amounts of physical capital or depending on scale economics. The pattern in 
DMEs is much k-ss dear. The existence of cxct.-ss capacity in some industries 
along with capacity rationalization in others prc.."SCllts a very mixed picture. 

Entropy indices arc used to measure the degree of industrial concentration. 
The results reveal a much more consistent pattern than was found for scale 
cconomit.-s. The same industrit.-s tend to be highly concentrated in both DMEs 
and developing countrit.-s. The degree of concentration in DMEs, however, 
is less than in developing countries. These imprt.-ssions, however, arc based 
on a set of industrit."S that arc defined in rather broad terms, which make it 
difficult to interpret the results. In order to remedy this weakness, similar tests 
arc carried out with detailed data for over 400 US industries. The major finding 
of the exercise is that industrial concentration is positively correlated with both 
scale economics and capital intensity. 

The concluding section of the chapter examines the relationship between 
industrial concentration and export concentration. It is shown that the two 
characteristics arc positively correlated across industries. Furthermore, both 
domt.-stic (industrial) and export concentration arc high in Ricardian indus
tries but low among H-0 industries. Export concentration is also high in 
product-cycle industries. although the degree of domestic concentration seems 
to depend on the nature of research and development expenditures and the 
extent of scale economics. 

lntra-ir1dustry trade m•isited 

Chapter 9 returns to the subject of llT but examines it from a pcrs1 :c
tivc that differs from the discussion in Chapter 4 and the approach used 
in other studies. Analysts have usually adopted a rather broad frame of 
reference by studying llT in relation to total trade in manufactures. How
ever, tthc present chapter is concerned with aspects of the new trade theories 
and an industry-by-industry approach is adopted. The main purpose is to 
gain some impression of how patterns of llT arc influenced by the types 
of indusuy-spccific characteristics that were introduced in earlier puts of 
the book. 

The an;ilysis considers 90 industries located in 47 countries. Only a moderate 
portion of the variation in llT shares across industries is explained by scale 
economics, product differentiation and industrial concentration. In the DMEs, 
the share of llT appears to be positively related to scale economics. The rela
tionship is a weak one, however, and docs not apply to developing countries. 
Nor docs product differentiation exert a particularly strong influence on llT. 
That result is partially discounted, hoWl'Ver, since methods of measurement 
can take account only of vertical (not horizontal) forms of differentiation. 
The relationship between industrial concentration and the share of llT is 
much stronger. J lighl·r levels of conccnu atinn rcdun· the sh;in· of llT in 
total trade. 
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The mixed results obtained for scale economies and product differentiation, 
togcrhcr with the relatively strong inftuence of industrial concentration on UT. 
suggest the desirability of modifying the hypothesis used in the above tests. A 
msis for such a revision is the expectation that low-concentration industries are 
the likely candidates for the type of UT that models of monopolistic compe
tition attempt to explain. Scale economies perform much more impressively 
in tests of this narrower hypothesis. In the DMEs, the share of llT among 
industries with relatively low concentration is significantly and positively 
inftucnced by scale economics. A similar, though weaker, result is obtained 
for the NIEs. 

Other analysts have often confined their study of UT to trade of the DMEs. 
This framework is adopted in che second section of the chapter. However, the 
investigation departs from conventional practice in another way: it focuses not 
on the share of two-way trade but on UT 'intensity'. The results corroborate 
and build on those described in the first section of the chapter. The negative 
inftucncc of concentration on UT intensity was most evident among the 
smaller DMEs. In large DMEs the effects of market size apply across a 
wide spectrum of industries, but in smaller countries the intensity of UT is 
more closely related to the characteristics of each particular industry. The 
analysis of llT intensity also reconfirms the importance of scale economics, 
particularly among industries that arc not highly concentrated. 

A lacuna exists in the foregoing results which is addressed in the concluding 
section. Ocspitc expectations that the degree of product differentiation inftu
cnccs the share of llT, no reliable quantitative measure of the independent 
variable can be constructed. Vertical forms of differentiation (for example, dif
ferences in product quality) arc more easily quantified, however. Drawing on 
'factor-abundance' models of llT, several testable hypotheses arc constructed. 
Because these models emphasize differences in country endowments, they arc 
best suited for an analysis of llT between the 'North' (that is, the OMEs) and 
the 'South' (developing countries). 

Data on bilateral trade between pairs of individual countries in North and 
South arc the subject of a rcgrcs!'>ion analysis. The tests incorporate several vari
ables in addition to product quality, including country size and income level. 
From factor abundance modds ofllT. it can be inferred (though not neccssuily 
proven) that the probability of bilateral llT in a given industry is greater when 
there is substantial opportunity for vertical differentiation bt.·twcen trading 
partners. The results show that conventional forces such as country similarities, 
income levels and market size influence two-way trade between North and 
South in the same way they affect all of this trade. The role of quality differences 
is of special interest. Substantial differences in the quality of the products traded 
by North and South arc associated with larger shares of bilateral llT. The 
'disuncc' between qualities exerts a positive influence on llT. Industries where 
vertical differentiation has tht· largcst posuivc effect on two-way tradt· would be 
promising fidds for developing countries that wish to build new tradt· rclatiom; 
with DMEs, and the remainder of the chapter focuses on this aspt•rt. 
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The: concluding ch.iptc:r brilily rc:con:;idc:rs some: of the: book's m;iin implic;i
tions. These .ire: prl-st.-ntc:d in the: form of .1 thrl-c-put thl-sis which dc.ils with 
p;ittems of spcci;ili7.ition .ind tr.idc: in the nunufacturing sector in its c.."lltircty. 
in specific industril-s. ;ind .imong products within an industry. 

Compt."titiw .1.bilitil-s in the: m.inufactt•ring sector .is .i whole: arc: positively 
.issoci.itcd with countril-s' rd.itin· lTidowml-nts of physic;il c.ipiul. Thl· .1\'.lil
;ibility of skilled labour is .ilso imporunt. but the role: of this fac..-ror is 
.imbiguous. At the: lc:vc:l of specific industril-s. .ibund;im·c: of semi-skilled 
bbour h.is the: mtp.ict predicted by theory. Capiul .ind technology cm 
ftow frl-c:ly .1cross tod.iy's borders; it iJ people: th.it. rc:btivdy speaking. arc: 
immobile. How thc:y .1rc: used. and how skilful they arc:. hn-c: become: viul 
c:lc:mc:nts of competitin·nl"SS in m.1ny industril-s. 

Fin.illy. thl· dl"tc:rmin.ints of spt.·l·i.iliz.ition within i:odustril-s arc: somc:•\·h.1t 
more: complex. Country chu.ictc:riscics such as market size: .ind similaritil-s in 
rd.itivc: n.-sourn· .ibund.mn: an· imporunt. but so .ire: industry ch;iuctc:ristics 
like: sc.ilc: c:conomic..·s .ind the: dq~n:c: of com·c:ntration. 
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CHAPTER 2 

luter-industrial trends 
in 111anufacturing production 

P.im:rns of ch.ingl· m nunuf.Ktured outpur c.in he l·x.imim:d from eirher J 

dottll."Slil- (1.l'. n.irion.11) or .in in~l·rn.irion.11 pc:rspc:cti\'e. rhough rhe c:mph.isis in 
rhis book is m.1i11ly on rhl· buc:r. Moreo\'c:r . .1uc:mion is ti.Kuo;nt on lon~-rerm 
ch.1ngl-s r .1lhl·r dun on rhc: son ,1f .1djusmwnrs rh.n lKCUr ova rhe nmrse of rhe 
businl-ss q·ck·. Such .m oril·nurion ll·.1ds ro .1 d1sl·ussion of indusrri.il stnu."ture. 
struaur.1l l·h.1n!':l· . .ind intcr-indusrri.il p.iuc:rns of spc:ci.1liz.1rion. 

Tlw ml·.ming of rhesc: srnKtur .11 rerms l·.111 \' .1ry widdy: .md hc:forl· c:mb.irking 
on rhis survc:y. soml· d.1bor.irion is hdpti.11. 1 Thl· notion of structur.il ch.ingc: 
nuy rc:t\.·r ro l·ither .1 rdatiw or .111 absolutl· shifc: in ourpur or employment. 
Absohnl· ch.1ngl"s in outpm or l"lllploynwm .trl· morl· rdn·.1nt for smdil·s of 
.1 .. ingll· n111mry. Thouµh .1 lk·dinl' in thl· sh.ire of ourput or l·mployment 
could ch.mgl' thl· rd.ni'l."l· powcr of inllustri.11 worh·r., or e\'c:n the chaucter 
of socil't\· .. 111 .1bsolutl· lll·l-rl·.1,l· in thl· kvd of output or l·mployml·nt involn·s 
grl".Ul·r .. md mon· co .. tly . .1djustments. ! 

An l·mph.1,1s on .1h .. olutl· shifts in output or l'mploymnn is kss apprnpriare 
whl·n th,· 'llhJl·ft of Ji.,cussion 1s inrl·rn.nimul 111 '>n1pc:. Any lktl·rior.ition in 
.Ill in<hl'itr~ \ rd.uin· mtl·nutional st.mding 1s morl· likdy to hring .1 n·.,ponSl· 
from poh, y-m.1kl·r, dun 1f lhl· inJu,try \H'rl· lo .kdinl· in rd.nion to othc:r 
.lonw,ti,· mJu,tnl·'· l'uhhc pohril·, in support of .1 p.1run1l.u industry (e.g. 
import rl·,tnftu111,, f.1vour.1bk t.1x trl·.1tml·nt .. 1 rd.1x.11io11 of .111ti-1ru .. 1 l.1ws or 
otlwr llll'tl10,I') .ire ntorl· l'.h1ly Jll'lltinl .!' .1 fl 'ipon .. l· to t(1rl·1g11 flllllpl'tition 
tlun to .-ompn111011 hl'l\H'l'll ,fomc•n..- tin11'. 

Tim d1.1p1a hl·gm' hy look mg .u 11ucr-mdmtn.1l p.ltrl'fll'> of 'pn-i.1hz.11mn. 
Thl· 111.11n rurro'l' ... Ill proVllk .l fomprdll'll'l\'l' pKtllfl' of world industry 
.1ml p.tlll'nt' of dt.lllf.:l' 'mn- tlll· l'.1rh· 1'>71 t... Till' 'llh'l'lllll'nt Ji.,n1ssion 1s 
ronn·rnl·,I with thl· .kgrn· of mdu,tn.11 '111111.intv hl·twl·l"n 1lw dn·dopnl 
,t!Jll dn·dopm~ < 01111tr1•·, .111.I 'om•· <•f th,· g,·nn.11 f.Kh•r' th.it m.1y mtfuence 
p.tttl'fll' of 'r··.-1.1h1.111011. 

Global pauern of manufacturing outpul 

I lw ~··11gr.1pl11c1l ,1i,mh1111011 of world mJu,try '' wdl known. T.1hk 2.1 
,how' !hr J1,tr1hu11011 of world M V !\ .1111011~ 111.1_1or group' of rounrn•"• 



Table 2.1 Shan:' of economic ttroups and dcvdopintt rcR1on1 in world MVA, 1971)416&1 (percentatte•) 

---- ---·- ---·----- -~~Y~ J 22Jn& . rtl! ~n!! . 
Dtiv11lopi111 South 1111d Liit I 11 

Year DfotEa CPEa countriea/areaa•·Africa We11t Asia Eaat Aaia•·· America Europu 
---- -- - - - --- -- -- --------

l\J70 74. 3 lS.2 10. s 0.8 o. 7 2.4 b. I O.'l 
1973 73.2 IS.8 11. 0 0.8 (l, 8 2.11 b.3 O.'> 
197S b9.0 18.9 12.2 0.9 0.9 2.9 b.8 0,b 
1977 i.8. 7 19.0 12.3 0.9 0.9 3.2 b.7 0.6 
1979 b8.2 19. l 12. 7 0.9 0.9 3.4 6.EI o. 7 
1980 67.3 19.6 13.l 0.9 0.9 3.~ 7.0 0.7 
1981 67.0 19.9 13.0 1.0 1.0 3.7 6.b o. 7 
1Y82 bb.2 20.6 13.2 1.0 1. l 3.9 6.) o. 7 
1983 bb.3 20. 7 13. l 1.0 1.1 4.1 6.~ o. 7 
1984 b6.8 20.2 13.0 1.0 l. l ". 2 b.l 0.7 
l98S 66.7 20.4 12.9 1.0 Ll 4. l 6.0 o. 7 
1986 66. l 20. 7 13., 0.9 1.1 ". 3 6,2 0.7 

Source: UNIOO 

!1 Percentaaea were calculated from data at 1980 pricea. For a liaL ol the countriea and area• 
included in each aroup, aee the atathtical appendix. 

~I Excludinc Af1h1milltan, China al\d Tai.."•ll Province, 
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and rt."gions. The sh.ire of MVA in DMEs h.is falkn since 1970. whik 
the sh.in.-s of n."Rtrally pbnnc.-d c."Conomics (CPEs) and dcvdoping countrk."S 
have riS'--n. The most rapidly industrializing countries .ire in South and 
wt Asia. but the industrial progrc."SS of othc.T dcvdoping rt."gions ~ ~"\."11 
somc.-wh.it disappointing. For c:umplc:. the sh.ire of L.itin Ame.Tin - the most 
industrialized of the dcvdoping rc."gions - has dedinc.-d since l'JHll. and that of 
Afrin h.is ~"\."11 virtuilly unchangc.-d since 1970. 

The rd.itivc importance of .iny group of countric."S will vary from industry to 
industry. Table 2.2 providc."S .in overview of the glob.ii pattern ofink-r-industry 
specialization in a numbc.·r of industries. The prominc.-nce ofDMEs h.is waned 
but they continue to account for a disproportionate sh.ire of world output in 
m.iny industric.."S - noubly paper. mc.-r.il products. electric.ii machinery and 
transport cquipmmt. The decline is expbined primarily by the gains of 
CPEs. The btter countric.."S have m.ide considerable progn."SS in industric.."S 
such as tcxtilc."S. industrial chemicals. non-ferrous mc.-r.ils and non-electric.ii 
machinery. 

Figurc."S for the de\·doping countric."S prc.."Sc.-nt a somewhat ditlcrc.'11t picture. 
Gin-n the abundance of unskilled bbour in thc.-sc countric."S. it is logic:il to 
expect relative progrc..-ss to be concc..-ntr.itcd in bbour-intc..-nsive industries. The 
most widely ac..·ccpted example of such .in industry is tcxtilc."S. Though the 
developing countric."S h:ivc recorded modest g.iins in sever.ii bbour-intc..-nsivc 
industric.-s (for example. wearing app.ird and footwear). their sh.ire of world 
textile production h:is changed wry little since 1965. In contrast to cxpecu
tions. thc.."S<." countries· most imprc.-ssivc g.iins h.ivc been in rc."Sourcc-intcnsivc 
industric.."S such .is petroleum refining. industri.il chcmic.ils and stcd - none 
of which is bbour-intcnsivc. 

Shifts in the.· intc.·r-ir.dusrry composition of world industry have their p.iulld 
.it the domestic level. T:ible 2 . .1 summ.irizcs the brrcr tc.iturc. showing the 
.ivcuge structure.· of MV A in scveul country groups. The tigurc.-s for DMEs 
.ire of some.· interest. The inter-industry structure of output in these countries 
h.is ch.inged very link since ICJ70. Aput from ;a nouhlc increase in the 
sh.ire.· of electric .al nuchinery, the rebtivc..· g.iins .ind lossc..-s of most industries 
were.· nq~ligibk. This fact runs counter to the d .. ims of policy-makers .ind 
industri:ilish in some.· DMEs who describe the plight of v.irious industries in 
.ibrming terms. 

Foreign fompc..·titor' ;ire.· usually reguJc..·J ;is the major sourc..·c..· of contunivc..· 
pressures in spc<"ilic..· mJustries. llowc..·ver. the.· tlft that the l>MEs" share.· of 
world MV A h.i' f.alkn without an-omp.111p11g d1.1ngi:s in the.· strunure of 
m.anufacturmg suggc..·sts othc..·r rc..·;isons. ( lm· oll\'ious c..·xpbnation is th:it the.· 
sc..·rvin· 'ic..·rror in J>Mh h.as grown Jr.1nuur.11ly - .anc..I ;U the.· relative.· i:xpc..·nsc..· 
of m.anuf.ifturmg. Another possibility is rh;it rhc..· nujor 'ourn· of rc.mpc..·titiw 
prc..·.,surc..· ''till' I >M Es thcmsdw.;. The.· list of sc.."lll'~n·nt imlmtric..·~ .and industri;il 
Sllf(l'S\c.·s v.lfll''i .1an'\ I >M h, .md rlw1r ri"· .md f.ill 111.iy ht· ronn·akd hy 
group .1vc..·r agc..·'· A. thml rc..·.1,on rould hc..· th.u murh of the.· 'itruftur .ii ch.mgl· 
l'Xpc..·m·n<'nl hy I >ME' h.1\ hc..·c..·n nor intc..·r-mc..lu,rry hut rat ha in tr .1-industry in 

.,., 



Table 2.2 Shal'C' of economic KfOUps in world value added of sC'lected manufacturinR branches and ycan&I 
(pcrccntagc-s) 

lnduatry (!Sil:) lll'lb IJeve I c:!i !JJ&_!;<.!1.!.!!H~!! I!! f.ru!!! Cl't:I 
196~--197-!> --I 98b lllb') 1117~ 1118b I 9b~ -197~ lllHb 

·- . ·-·~. 

food product& (111/2) !18.9 !14.0 !10.b lb. 1 lb.l 18.9 24.4 29.7 30.!> 
llcvcca1ca; (313) 60. l 54.9 56. 7 13.3 I!>, It 21. 3 26.6 29.7 22.0 
1 bacco 014) 49.4 !10.4 42.9 3~.8 ll.O 37.6 llt.8 lb.II Ill, !I 
T.:11t lies 021) 54.8 47 .b 43.8 21. 5 21. 3 22.7 23.7 31.1 33.5 
We11rln1 •pparcl (]22) b9. I 58.9 )1.0 12.9 lit.It 16.9 18.0 26.7 32, I 
footwear ()?4) 68.l H.2 45.9 14.8 17.l 19,lt 16,'J 2~.5 31,. 7 
Paper product• (141) 87.2 82.7 80.8 7.3 9.3 I I.It ~.!> 8.0 7 .8 
lnd .. atrial che•ical1 ( .l~I) n.o 64,4 59.3 , . l 11,6 13.~ i \I, 7 2b.O 27.2 
Other che•ic11l1 (152) 74. 3 69.5 68.1 l~.8 17. I 19.3 9.11 11. It 12.6 
Petroleum refiqcrlea (l!>l) b4.6 59,5 46,3 24.6 24.6 36.2 10.8 I~. II 17. 5 
Rubber pruducta; (155) 70.8 62.9 57.1 11.9 ll.9 16,6 I 7. l 21.2 26.3 
Pottery ,~hi11a,c<1rlhc11v11re ( 161) 77.6 68.1 110.1 9.8 12.1 l),lt 12.6 19.8 26,5 
~laas product• (lb2) 80.3 73. 2 70.1 10.2 13.2 13.9 9. !> 13.b lb,0 
Other non-..:t.•in.prod.(369) 71. 5 bl.II !14.3 10.9 14. 7 20.5 17.b 21. 7 25.2 
Iron and a;tcel (171) 81. 3 74. 7 67.7 5.8 8.9 11.3 12.9 lb .4 19,0 
Nun-fcrruua ..:t•I• (172) 76.5 67 .6 6b.9 9.0 9,lo 11. 3 11 •• 5 21.0 21 .8 
~tal products (181) 87.0 80.5 73.1 7 .8 9.7 13.3 5.2 9,8 11.6 
Non-electrical -chlnery (382) 79.l 67 .6 !19. 5 3.2 4,9 It.) 17. 5 27.5 36,0 
Electrical -chinery (383) 86.8 81. I 80.2 !1.4 7.1 8.4 7.8 11.8 I I.It 
Tranaport equl~nt (384) 87.2 80.lt 77.9 5.l 7. !I 7 .It 7.5 12.1 14. 7 

Source: l:NIOO 

!!1 Percenta1ea vcre calculated fro• data •l 1980 pricea. Ovln1 lo a lack of data, not all three-dl1lt induatrlea 
are shown her.,. 



c 
~ ... 
c 
0 

..:::. ... 
c. 
:I 
0 .. 
=ii. 

.. ... "' :; . ~ -·-- =--. , -
.::.-~ 

- 2 = ~ = > ~-. , ~ 
-:: "-

.. ... "' 
1: = • ::> G- _, _ 

·- ~-::: j ~ 

·- J :> :i = .:::> 
... > ~ ..... 
< :I = ~ 

-:: ... -
.. ,... "' :: .. a-. 

- ;i=--
=1!:: 
< » :o > ,_ 

• 0.,. 
.,, Y-

.. 
~ .. ·-g 
i2 ,. 

-r-c••-•-~-~~•ro•-.oM••Z••r-•O .. - - .... - ........ - ....... - ............. -
or•zNo---N-N•ro--ccrNM~NNNO-o 
:-• - .:J 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•~-•-o---NN--•o--co-NN-0--0-0 
('f - ~ 

-z-~-40~N44~~~-~-~~-~~~---~-.:::> 

;~~~~~~~~~~;;~;~~~;~;~;;~;;~; 
- 0 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•N-~•--N-N•M•-=--o--r-••••ONO 

- 0 

~~~-44C4-,~-o--~4~Z~~-4--~4~0 .. - ..... - - .............. - ....... - .... . 
r•N~-o-N-nn•r~o--oo••-r••rOnO 

0 

.oo-•o•.o~•--.o•--•rr•.o••rNr--zo 
~~~~~;~~~~~~~~;~~;;~~~~~~~;~; 
- - 0 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
rNO-•o----orN---o=o-•-~-••MNO 
- N 0 

-.oo-x•••oo•o-Mrr•rr~•r•rr--oo 
~,..;....: c.; 0 _;...:..:....: 0; C"; C"; :-; ~ ~ 0 0 ~; C"; r';..; ~;,.; ,; 0 
·- - - 0 ! -
I 
~•.orn•r••.o•-•----••••--r-.o-•O 
iz _:-;:;,..; :-; o or;...:..;; .. ; ..: ...; o....: ,.; o o (';..; '"; -" ... ; l"; o ~..: o 
I --- ~ 

·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~-o•nOONN-•--Mo--oo--"--"'an-o 

- - 0 

l -. 
"' 

,. _, ,. 
" . -
• ~ • J 

> . = . ~ 
~ i > • • . -_, ~ ;: . • • i 

.:;- , .. ,. . •> - ; • :! ~ • . 
? . "' .,, • ! . • . . ,:: J • , . 
J ·-A . • i -• " • . . • ;: . :; • • :; 

_, . .. . .;: 
:> OJ ;.J • 

IJ ... - 1S 
~ "'..= -

J • " 
~ = 

;:: :J ... -
0 ~ 
y - • " ~ u _. ~ ~ .. ::. . -

" ··- u z "~a.>. ... v 0 c: 
~- - .... ~ 
)C .. ~ • ·-
0 - > v ... 

:J ....... ... ~..,, ... ·- - " "' .. ,.. = 
- '..J 0 v 1J 

.;: . 
:: ... -u It I') ~ ... ...:::: - .. = u... ~ 'J 

, .., 2) •.; 

" ... r:P-" "' -·- .. .., .. 'O 

.: > IE.:: .; 
- .., O&J 

- ::1 ... <--; =--t: 7. , " . 
• 'J u - 'O 

.. .., • :J .. ".., --

.... - ') 'J 

:J ,.. 3 - : 
v - .,, .... " .... .,,_" .. 
- II "!I• A .... 

:J ., ~.., .. 
':.I~ :J u.., 
" :: ;i .., ... c .,. .......... .., :J 

..-: j,I "'A ? .., .:; ) ~ :.; 
~ ... :: .... " .., .. ,..... 

.!.:":.= .. ·' 
~:,, - 1 "' .. 
"L. ·- '.) oJ - .... " ..J ... ;;:; ., ... .,, 

11 " v - :I 'O :i '.J .., c -
- ... ;: j t. 

:.~1!.~3! 



INTER-INllUSTRIAL TRENllS IN MANUl'ACTURIN<> 

chual"ter. Ready examples would be the emergenn· of the mini-stt.·d sector at 
the expense of integrated producers and the SUffesSl-s of spel·ialized automobile 
producers at tim1..-s when the major automobile firms wen· experienl;ng sen·re 
pn-ssure. 

Table 2.3 also shows th1..· strul·tur1..· of output for all d1..·vdoping cuumril-s and 
for two subsets. The first of these subsets is made up of the ·more advanced' 
countri1..-s.-' while th1..· second is a heterogeneous group which includes many 
of the smaller and often poorer devdoping countries. The structure of th1..· 
advanced developing countries is dose to th1..· a\Trage for all dewloping co•m
tri1..-s, a result that rclkccs the imporrance of the former group in the total. 

Th1..· most significant inter-industry shift is the substantial drop in the share 
of textill-s in total MVA. The industry's share declined by roughly on;:-third 
in both subsets of developing countries. This llct1..·rioration was b;1lann·d by 
modest !~ains sprr:ad across several industries including chemicals. denrical 
machinery. transporc and st1..·d. The comp1..,sition of MVA in the Jdvann·d 
de\·:-loping nmntries is also more diversified than in the poorc:r ones. A 
disproportionat1..· amount of MV A in the poorer countries is accounted for 
by only tive industri1..·s - food. beverages. toban-o. textiles .md pc:crokum -
which supplied 55 pa 1..·ent of MVA in 1986. Only one of the rc:maining 2.l 
indusrries produn·d more: than 5 per cc:nt of MV A. 

Thc:se results show ;m int1..·r-industry pattc:rn th.u is nH'St divc:rsitic:d in the 
l>M Es. moder atdy so 111 the ;1dva1Knl dc:vdoping nnmtric:s. .m1..I highly 
conc1..·11trated in th1..· poora onc:s. Sud1 .1 gc:naaliz.ltion is b.1sc:d on group 
aver.1ges .md doc:s not nec1..·ssarily imply th;u intc:r-industry divc:rsiticuion is 
systc:r•!.Hic.11ly n:Litnl to ;1 nmncry's kvd of 1..kvdopm1..·nt. It n\.ly. hown·a. 
sugg1..·st that 1..·conomic growth is tirst rdkctl·d by gn:.m:r inta-industry din·r
siticaticn. whik· intra-industry ti.mns of diwrsiticuiun arc: more: imporc.mt 
.1mong J>MEs. 

Srruaural tr1..·nlf, .md int1..·r-industry sp1..·ri.1liz.1tion .1r1..-. of cour.,1..-. p.tr1i.11ly 
dc:tanunnl by rh1..· ova.111 paform.mn· of th1..· world 1..·ronomy. Th1..· 1..·.1rly 
l'J70s \\'1..·r1..· rh.ir.ircai1nl by dr.1111.1tir mrrr.1,1..·s in tlw pmc: of 011 .mll oth1..·r 
rommoditi1..·s followed by .1 period of r.1pid mtf.ttion. Thc:-;1..· lkvdopmo1h 
subsn1m·11tly lnl to .1 -;low-down 111 growth of inv1..·stm1..·11t. produrrivity .md 
llKom1..·. An inkr1o.1t1011.1l romp.1ri"m of growth r.m:' v1V1dlv 11lmtr.1t1..·s th1..· 
n1.1rk...·d difti.·r1..·11c1..· b1..·t\w1..·n th1..· prt·,1..·nt 1..·ronomll" d1m.H1..· .111d tl1.1t prn·.1ili11g 
bdim· 1'17.l. 

T.1bk 2.-l don11n1..·nts "ll111..· of th1..·.,c: d1.111g1..·'· .. howmg growth of output 111 

kq· imlu.,tri1..·s for I 1)(1.\-7."\ .111d I 'J7.l-8<1. No i11d1Mry provnl to bl· 1..·xnnpt 
from th1..· slow-down. Food produrrs .1r1..· th1..· only tidd rl1.1t h.1, not l·xpn1nirnl 
.1 '11b,t.111t1.1l .1b .. oh1tl' ~:111 in r.irc, of growth .1ftn l'J7J. Eln-rr1c1l 111.1ch11wry. 011 
thl' otlll·r h.111d. ro11ti1111l·, ro b1..· om· of rh1..· 1110,t dy11.11111r ind1hlfll'' (npnully 
111 till' dn·doplllf!; countm·,) .. 1lrhou~h 111 'onw 111 .. 1.111n·, growth r.1tc' ti:ll hy 
.111110,t 0111..·-lulf .1ftl'r l'J7·'· 

.J.1p.111 \ p1..·rfor111.111n· ronru1111·, to 'urp.1" th.11 of orlwr I >Mi:,, though rt·n·nt 
1..·xpall"111 c h.1, brouf!;ht th.ir ro1111try ·' r.1t1..'' of growth morl' do,dy 111 hm· wirh 



Tabl~ 2.~ Growth of output in n•h•cted industries and country groups, 19bl-8f\ 
(a\·,•rag,• annual pern•ntage r.ues of growth) 
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INTEJHNlllJ'\TRIAL TRENll'\ IN MANUl-Al"TURING 

those of th1: USA and th1: F1:dnal R1:public of Germany. Th1: d1:cd-
1:ration of growth in thl' devdoping rnuntril.-s was milder than in thl' 
DMEs. Th1: cons1:qu1:nCl.-s. howev1:r. ar1: no k-ss s1:wre. given th1: for
m1:r countril.-s· rdativdy small industrial bas1:. Only thl' s1:cond-g1:n1:ration 
NIEs Sl."Cm to have: avoid1:d th1: dli:cts of the: slow-down. In that group 
th1: growth of output in sc:wral industril.-s - food products. fabricated 
m1:tal products and dc.·l·trical nuchin1:ry - actually acc1:krat1:d aft1:r 1973. 

Patterns of change and specialization 

A survq· of trends in manufacturing output c.m hl'gin by posin~ Sl.'\·eral 
qul.-stions. First, ar1: pattc-rm. of specialization similar across countries or. 
if not. arc: they becoming mor1: similar over tim1:? Second. is thl· pac1: of 
industrial change: accdc:rating or slowing in rdation to past 1:xpl·ri1:1Kc:? Third. 
cm these: patterns of change: bl' rdat1:d to broad industry char:i1·tl.·ristics such 
as rc:latiw factor int1:11sity? 

I h'-· c:xpc:aation that industrial ~tructur1:s ar1: bl·..:ommg llll,rl· sunilar is 
based on two broad linl·s of reasoning. First. international difti:r..:nn·s in tastl'S. 
prdi:rc:111:1:s and other d1:mand characteristics have: narrowed ov1:r the: past two 
dl·cadc:s. Th1: technological revolutions in communications .md transport arc: 
important reasons for closer ;igrc:c:mc:nt b"·twn·n demand p;ittc:rns. < lthc:r 
contributing faltors include: thl· increasing international mobility of firms 
and the: growth of foreign direct investment. Second. studil·s of thl· rdati\c: 
endowments of capital ;ind skilled and unskilkd labour in Japan. the: USA. 
Western Europe: .md l·n·n some: dl·vdoping nmntric:s have: found a tendency 
towards rnnvc:rgc:nn- (Bowen. 1'>83a. pp. 40.\-5; Aho and Bayani. llJ82. 
p .. lXJ; Cline:. 1'>82. p .. ~'>). A rnuntry's factor l'llllowrlll·nts arc: an importJnt 
dc:tc:rmin;int of thl· inter-industry structure:. and thl·sc: supply-side: l"hJngl·s 
~hould give: risl' to a gn·atc:r lkgrl"l' of output similarity. 

In onkr to tl'St for grl·atl·r similarity. thl· 28 industril'S that makl.· up th"· 
m.mufacruring Sl.'ctor wc:rl· tirst r;ink~·d by kvd of v.1lu"· ;1ddl·d in l0 ad1 rountry. 
Thl·sc r;inkings Wl'r"· tl1"·n n>111parc:d for all llll'lllhc:rs of each country group 
using Kl·ndall\ codtil-il·nt of nmnml.11Kl". Tahk 2.5 shows tl1l· n·sults. 
Agrc:cllll'llt bl·twc:rn industry r.111ki11gs is dosl'St for the: l>M Es. lt.111k111gs 
for th"· .1dv;inr"·d dc:vdopmg <"1111ntril·s .1n· kss .,i111il.1r .. 111d disparity .., even 
grl·.1tc:r whl.·n thl· n·maining lkvdoping .-ountril.'S .Ul' ronsidc:rl'll as .1 group. 
Sinn· ronvc:rgl'IKl' 111 lknund p.11tans and rd.1tiVl' farror l.·ndowrnl.'llfs 1s hkdy 
to h.1Vl' gom· furthl·sr in l>M Es. thl'Sl' rl·sults arl.· not surprismg. I loWl'\'l'r. 
intnll·mpor.11 rh.mgl'S in rol'ftiril.·nts Wl'rl.' .1lso rll'gligihk. givmg no .. upport 
to tlll· l'XPl'ct.1tion rhar stnrcturc:' ronVl'f!4l'll durmh thl· pniod l 1>70->-if1. < lnl\ 
till' nwn· adv.111n·d lkvdopin,_: counrril'S rl'port .my no1in".1hk llJCfl'.l'>l' m rill· 
.1grl'l'llll'll! hl'tWl'l'll mdusrry r.111kings. 

If till· 'i1111l.1riry in indusrri.il \trllrtllH., '' lll.'rthn ~rl'.1! nor n'rng. wh.11 .irc· 

thl' spl·ntil- indu,rnrs in whirh c111111trirs spn·ial1:rl';. An .1mwn 10 rh1., q11l·.,r11111 



Table 2.5 Tt·st of wmp.1ra1in· industry r.1nkin~._., 

Country group (number of countries/areas) 

OOs (:?.2) 

Advanced developing countries ( ~l )!/ 

Other developing countries (40) 

All countries (83) 

Source: UNIDO 

Kendall's coefficient 
of concordance.!!,, 

1970 1986 

0.774 0.758 

o.;01 o.;42 

0.481 0.485 

0.460 0.466 

~I Industry :ankings are based on value added in constant United States 
dollars. 

b/ Kendall's coefficient (W) is defined as: 

12 (S - l) 
w ----------· 

k' ( n 1 
- n) + 24 

where S is the sum of the sqaares of the deviations of the total of the 
ranks obtained by each industry from th~ avera~e of these totals, 
k is the :.umber of countries and n is the number of indust.-ies. 

~I Includes six N!Es, eleven secor~ generation ~!Es, India, Pakistan, Turkey 
and Yugoslavia. 

c.m hl· obt.1innl by nimp.iring e.1rh im\u,try's umvl'i~hted sh;ire in the total 
MV A of .1 ~iwn country ~rnup with the corrcspomlin~ world rnt;ils. An 
mdir.1tor havm~ .1 v.1lue of unity would nw;in that ::1c industry's importance 
in tlw nnmtry ~111up l·x.H"rly nutdll'S ih ~loh.11 contribution to world MV A. 
V.1lues suhst.mtially grl·.1tn tl1.111 unity indir.Hl' .m-.1s of spl'ri.11i1atio11, whik 
thosl· suhst.111ti.11ly k's th.Ill unity rqirl·srnt indmtril·, in which tl1l· country 
~roup h.1, no spen.1li1.H1on. !'or ilh1'tr.1tivc purposes. it is ;1"umcd clue .my 
ind1r.1tor w1cl1 .1 v.1h1l· below 11.:iO (1.c. whl'rl' the mdustry\ contribution 
to clll' group\ MV A '' k" th.111 1'.1lf of its ~lob.ii l·ontrihution to wnrld 
MVA) rcprl·":m' .111 111,t,111«l' of umk:spn·i.1li1.1tion. The rorrl·,po1Hl111f~ Cl'l' 
of spl·ci.11i1.1tio11 I' n·prl·,cmrd by v.1hll'' Ill l'Xl'l's' of I. :lll. 

( :.ilrnl.1t1om of thr .1hovr typl· \Wrl· c.1mnl out for I lM b. NI b .111d 
'l'1"011d-gr1wr.1t1011 Nth .llld .1rr shown 111 'L1hk 2.fi. Although tl1l· rom
pm1t1011 of 011tp11t '' 1110,t '1n11l.1r .1111011µ rlw I >M J-:,. th.H group\ 'tructurl· 
1' .11,o thl' 11111,t d1,t111l't m co111p.1n,011 wuh world .1\'l·r.1gl·'· Tlw f)M b 
'prn.il11l· 111 l'l"'-hr of 2H 111d11,tr1v,, wl11k 111 .111utlwr thrrr i11d11,tril·, rill':; .1rr 
1111drrspn·1.1h1nl. Tlw p.1trrrn ti11111d for till' Nlh I' '1111il.1r. Thr . ..,l' ro1111tm·.., 

2H 



Table 2.6 International pattems of specialization,*' by industry, 1986 (industry and index of specialization) 

Industry 
1.·hanu·tc-1· i:zat ion• 

\;nd .. r
:iop~cialization 

Sp.,cial izal ion 

Source: UNiOO 

llME" 

b.,v.,rag"s (0.4~3) 
tobacco (0.197) 
p .. trolt'tun r.,f in"r i .. s (0. 263) 

pap"r products (1.743) 
vi inting, publilihing (l .b28) 
plastic products (l.~11) 

iron .uut sled (l.b29) 
nun-.:lc<·trical machin.,ry (2.454) 
.,1.,ctrit'<tl niachinery (1.874) 
transport cquipm•rnl ( 1. 788) 
st· i"nt if h· "qui pn..,nl ( 2. 258) 

NI Es 

beverag .. s (0,394) 
tobacco (0.2'>7) 
wood products (0.44~) 

wearing apparel (I. b44) 
plastic products (2.205) 
iron and steel (1.871) 
electrical machint:ry (2,J,83) 
transport .. quipment (l,b0)) 
scientific equip...,nt (2.b92) 

NI Es, 111,cond 8"""rdt Ion 

non-elt:ctrlral machinery (U,4b0) 

tobacco (1,521) 
rubber products (2,011) 
other non-metallic mineral 

products (1.842) 

~I The index ot specialization (S) is the ratio between two shares defined as: S • a,,/a,w wh"r" 
a,, is th" unw.,ight"d share of industry i in the MVA of country group j and a 1 w Is th" co1·ro,.;pondl1111 sha1 .. , of 
industry i's worldwid" output in world MVA. 

~I Und.,rsp.,cializatiun is dt:fin"d by an index of 0.50 or lt:ss. Specialization r .. fers to thulit: indu11trit:s having an 
indt:X uf l.SO v1· IDlll'~. 



l "OMPETIN(; IN A (;L( lBAl ECONOMY 

.m: spc:ci.alizc.-J in six industric."S. only one.- of whil·h (clothing) is not among thc.
s.1mc.- list ofDMEs. The.- sc.-rnnd-gcnc.-ration NIEs Jrc.- quite.- ditl~:r«."tlt. Figurc.-s for 
this group dc.·\-i.1tc.' \"c.·ry link from thc.· c.·orn."Sponding world tigun.-s. mc.·.Jning 
th.at thc.-rl· is no true.- pattc.-m of spnialization. Of thc.· th . • "\: industric.-s that Jo 
qualify as arc.-as of spc.·l·ializ.uion. all rdy hc.-avily on inputs from mining or 
agriculture:. 

The.- fl-suits in Ta bk 2.ll contrast with those.- of othc.·r studic.-s of intc.-r-industry 
spc:lialization basc.·d on tr.adc: (not output) dau. Tradc-rd.atc.-d studic.-s havc.
rnndudcd that intc.-r-industrial spc.-c.·ialization among DMEs was never grc.-at 
and prob.ably dc:dinc.-d in thl· l'Jfllls and c.-arly l'J7tls (sec.-, e.g.. Aquino. 
l'J7K. p. 2'>..J). The lal·k of any distina pattc.-m of spc.-l·ialization among 
sc:cond-genc.-ration NIEs otfrrs .mothc:r nmtr.ast. Some analysts have.- n·gardc.-d 
the.- export gains of this group as evidence.- that ch .. ·y arc.- gradually emc.-rgini; 
as l·ompc.-titiw supplic.-rs of cc.-rtain manufactur<.-s. For this intc.-rpret.nion to 
bc true:. nun1e:rous supply-side.- .adjustmc.-nts should han· occurrc:d. Without 
supporting nidence of spcl·i.ilization in output. a more.- likdy c.-xplanation 
for the: export .achien-mrnts of sc.-c.·ond-gc.-nc.-ration NIEs may be.· the rapid 
growth oi intr.i-industry trade. Such trade would require subsuntial imports 
of componc.·ms and other inputs but may result in only modest additions to 
loul value added. 

The: forq~oing Jc.-saiption rdic:s upon the: national n·onomy as the refrrenre 
fi.lr mc:asuring inta-industry spc.·l·ialization. A more: complete.- pirturc.- c.in be.· 
obt.iincd ii p.uterns of ~pc.-ci.1liz.1tion Jfl' «."x.uninc.-J from an intanational 
p«.·rsp«.Ytiw .is wdl. Conwntiorul bas«.·s for «.kt«.·rmining industrial l·hangl· (for 
c:x.1111pk. in rd.1tion to .1 country's GDP or total MV A) .ire.- not appropriate.
for surh a purpose.-. Anothl·r n:frrl·nn-. or norm. is nc:nkd for an intc.-rnatimul 
assessml·nr. In till" l".ISl' oi the: I >M Es. thl· norm dtOSl'll .1s ;i h.1sis oi comparisun 
is the.- w• rid. Thl· norm .1doptnl for dl·vdoping rnuntri«.·s. hmwvc.-r. is thffc:r
c.-nt. Sinrl· thl· qul·stion is whl·tha thl· indnstnal stnKturl· of the.- dt·vdopin~ 
countnc.-s is hn·o111111g more: simil.1r to th.n oi tht· l>MEs. thc.· !.1tter group of 
niumril·s is llSl'd .1s thl· norm. 

An intl·rn.umn.11 llll".lsurc: of strurtur.11 ch.mgl· r.111 h'-· h.1snl on diiti.·rt·nr'-·s 
hl·twn·n growth r.ltl'S. hrst. tlw lliffi.-r'-·1Kl" hl·t\\Tc.-11 .111 inllustry's growth oi 
output in .1 .-ountry group .md the: s.1111l· mdustry·,, growth in the ;1ppropri.1h: 
rdi.·rrnn- group i., t.1kc.-n. hom this l"Xprc.-ssion thl· diiti.·n·rKl' Ol"tWl'l'n thl· 
growth oi MV A 111 thl· nmntry group .111.I till· n·frrn1n· group i .... uhtr.1nnl. 
Tlw rl·,ult.111t 11Hkx would ,how thl· .1.lv.111rc.- or 1kdi1w oi the: imlustry. in 
rd.uion to rh.111gl·, in tlw rdi.·n·nn· group. 1 

T.1hk 2. 7 11k11titil·s mdmtnn in I >Mb .ind lll·wlopmg rountril·s .i.-rord
mg to wlwthcr thq· .1rt· c.·xp.1mh11g or n>11tr.1..r111g in rd.11io11 to thl· 1·orrl·
spomh11g norm. Tlll'fl' .1rl· frw 111d11stril·s wlwn- the il1rrct1011 of rh.mgl· 111 

tlw I >Mh .1grt·r, wuh th.It of tlw 1k·vdoping ro1111tril·s. < >f clw 2H imhh
trrn 111 thl' 111.11111f~1nur111g wdor. till' l>M fT, h.IVl" !l"ll rh.1t .I Tl' l"Xp.mding 
111 rd.1111m to work 1n·111k Eighr of thnl· war found ro lw rontr.Kting 
111 tlw .tn·doping rountnrs. S11111l.1rly. .11111111g rill' l>M h · I H r11111r.1ning 

.\O 



INTER-INOUS fRIAL TRENl>S IN MANUFAlTURIN<; 

Table2.7 An inrem.uion.diz~-d r.anking• oiindusrri~-s by growth of output.I! 1'173-86 

Expandiq 
industries 

Contract ins 
industries 

lllEs 

Printing and publishi"I 
lion-electrical -chinery 
Transport equipment 
Plastics 
Electrical .. chinery 
Class products• 
Paper products 
Furniture. fixtures* 
Scientific equipment 
Leather products• 
lion-ferrous metals• 
lion-industrial cheaicals 
Pottery, ehina• 
!letal products• 
Food products 
Wood products• 
Iron and steel• 
Industrial cheaicals 
lubber products• 
lleariq apparel• 
levera1es 
Tel<tiles• 
footwear• 
~iscellaneous industries 
Son--tal products• 
Tobacco• 
Petroleua refinins• 
Petroleua products• 

Source: UllIDO 

Petroleua products 
Scientific equipment 
Petroleua refinins• 
!'fon-.Ktal products 
Iron and steel 
~iscellaneous ind~~tries 

Industrial chemicals 
Tobacco• 
!letal products 
Wood products• 
lubber products• 
leverqu 
llearina apparel• 
lion-ferrous 11etals• 
Footwear• 
Pottery, china• 
Furniture, fixtures• 
Paper products 
Telttilrs• 
Electrical .. chinery 
Food products• 
lion-industrial chemicals 
Class products• 
Leather products• 
Plastic produ~ts• 
lion-electrical .. c~inery 
Transport equipment• 
Printin& and publishin1• 

upandina 
induatr-ies 

Contract ina 
industries 

!1 Industries are ranked in declining order by their relative rate of 
international eltpansion/contrar.tion. An asterisk indic,tes that the 
industry's share of ~A in the country grcup declined between 1971 and 1986. 

~I The measure {I) is defined inter .. nf rates nf 1rowth (r) where i is the 
indu.stry, j i1 the ~ountry 1roup, n is the reference group tworld or OPIE&) 
•nd ~refer• to the entire manufacturing fector. Thus, I• (r,. - r~.) -
(r 1 n - r~~>. In r•lculdting ;. alt crowth rates for country &roupa v~re 
wei&hted bJ output. 

~I Data was available tor l2 developin& (Ountries whlc~ accounted for 
19 per .~nt of that 1roup·1 PIVA in the 1980 base weiahts. 

mdusmn. I :l .1ppl·.1r 111 thl· li .. r of l0 Xp.111ding 11nhMnl'' 111 rhl· dn·doping 
n111ntnl·s. 

T.1hk '!.. 7 .1ls11 11knulil'' fo11rr.1n111g .ind ,·xp.111d111g 111dustr1l'' in mor~· 
n 111vcnuo11.1 I fl·rm' (hy l·.1d1 111d1a..rry \ wl·1ghrnl ,h,1rl' 111 rill' M V /\ of rill' 
rounrry ~roup). In till' I >ME,, l<1111d1"rm·s .lrl' 1dl'nfltinl ,,, rn11rr.1rri11~ hy rlus 
llll'thod. though rhrl'l' .irr found ro hl· l'Xp.mding rd.1t1w ro world norm,. In 
rill' dn·dopmg co1111rnn, llllll' of thl' I(, 111d11,tr1l'' rh.u .1rr ro11rr.1rr111g rd.1un· 
ro group .iva.1gn .1rr f111111d ro lw l'Xp.111d111g 111 n1111p.1n,011 wuh 111ran.1t1011.1I 
.. r.11al.1rtk 

.\ l 



COMPETING IN!\ (;UIB!\L ECONOMY 

More insights n."gnding industrial paucms nn be obuincd b~- considering 
the: pace of ch:mgc uthcr than the extc."Dt of agn.-cmcnt. In ordc.·r to addrc.-ss this 
qu,-stion. indin-s of structuul change have be,'tl cakufat,-J and arc rcportc.-J in 
Table 2.H. The pacc of c:hangc has ~"t..'11 grcat,-st in thl· two groups of NIEs. 
Mon-o\"Cr. the pattern appears to ditlcr depending on the size of the countri,-s 
concem,-J. This fact can be 5'"t."D by a compuison ~'tW(."t.'tl the two 5''tS of 
indi::-l"S. sincl· the weighted mcasurc.-s uc dominatcd by tn."Dds in the brgc.-r 
economi,-s whik· unweighted measun-s gi\"C ,-quil imporunce to brge and 
small on,-s. The distinl"tion on the basis of mirh"t size applic."S mainly to the 
OMEs and sccond-gmcution NIEs. In both groups. the cxtc.-nt of structural 
change in thl· brgl·r councril'S has excc."Cdc.·d that in smaller countril"S. The 
opposite rd.itionship is found for thc NIEs. ilthough this group is not i 
repn'S(.·ntative one in tc.·rms of markc."t size as it consists mainly of l·conomi'-s 
th.1t uc either eXtrl·mdy small or relatively largc. 

The structur;il indicc."S used here un be unduly sc.-nsitive to cyclical cvcnts. 
For cx.1mpk .1n industry reporting an inaeising shue of MVA. ovcr scveril 
ye.irs m.1y contuct in btcr years. In order to account for cydinl difforencc."S. 
an index oi rnnsisrency has bccn calculated .1nd reported in T .1blc 2.K. Thc 

Cou.1try (roupinc ~ndex of structural ~b.&~ 1 _J~~~nsis_~!~' 
(nU8ber ot •ountriO!s l -ightO!d' un~i1hted veight~d~ ·..inve~chtt:d 

:l!'!Es ( 2ll 1).3) ; . l:. fl.}! o.:.9 

~IEs '") 8. JO ~- '" f).38 :J.:.o 

Set"otid ie~nf!'r.tt ion 
:->!Es (l2) 1.2'1 ". '>l I). ll I). 12 

1lt~r.r oilP""ill!lopin& 
cot1ntr1oe$ 1\1) T .28 '.I>'> I) .4 l I).'·' 

.28 
~I Th~ in~"x ot stru,tur~l ch~ng~ (C) is det:n~d as: c • IJ.> 'a.: - a.ol 

• i al 

whll?r~ .1,, '" .a r.hree-ye.ar .avera1e ,1r thf! sh.ar'!' of ind11stri•~ t·ranrh ~ Ci • 
1,2, .•• ,2~) in :i!llA for !11" pO!rio<ls t • T (l·l~'·-~b) .tn~ t • <) (!?11-7'1. 

i •l 

I .o". - .... 1 

··/ \tr,;chr .. rt ,h .. r.-• w,.r,.. oht.t1n,.t1 tiy , . .....,~n( v.al11fll!' .ltirt,.d in ronAt.rnt 1:nifrr1 
St.ttr~ <ioi I.tr' ,w,.r r.trh 1nrt'•'''Y •n r•1• r'""?.-rt ,.,,. t"n11ntry 1ttn11p . 

. \:? 



index t.lkl"S .1 "·.ilul· of unity whl,l thal· h.in· lx-cn no rl'Vl·rs.ds in mo'\·c.·ml~ts 
of industry .,h.in-s .md .1 "·.ilul· •lf zao when yc.·.ir-(o-n·.ir l°h.111!-!l.., l°.11Kd 
out l·omrktdy. The p.ittl'm of stnKtur.il l·h.111!-!l' 1:-. most ,·01is1stent for the: 
DMEs. Trc.,1ds in NIEs .ind sc.·.-onJ:!c:nc.·utmn NIEs h.in· lx·l·n som,·wh.n 
more l'rr.iti•» .is pcriolls of r.ipiJ !-!rowth lun· ottl·n lx·c.·n prl'l°l'dc.·d or follow.:J 
by .1 rd.itin· ··ontr.1.1:ion. Thl' Jq:n·'-' of c:ons1stc.·nc~; 1s httl.: .itti.·.-t.:J by th.: size.· 
of the.· c.·.-onomic.-s .-on•·c.·ntl·J. 

Th.: 1.ist quc.-stion r .iis.:J .it the.· lx·i.:innmi.: of thi .. sc.·•1:i•lll ,·on.-,·m.:J the n:t.:nt 
tO which p.ittc.·ms of Cb.111!-!l' l°.ln be." rdJtc.·J to the." 111r11t fl''}Ulrl'llll.'ntS llf \".lflOUS 
industril-s. In orJ.-r to study this .ispcct. s1:\"c."rJI on·rl.ippini.: ··.itci.:••nc..., ,.f 
inJustric.-s Wl'rc.· lfl'Jtnl. (. )n.- l°on,ist., of inJustric.".'> with .1 hi!-!h !-!rowth pot,·n
ti.11. Thc.-se Jr.- thoui.:ht to rc."quirl· comp.1rJt1Wly br!-!I.' outbys for n JnJ n Jnd 
to h.in· r.iriJ rJt•-s of tl·.-hnnlogK.11 inno\".1tion. A s,·.-ond c.it.-gor\· i .. .-ompo-.c.·d 
of industnc.-s th.it Jrl· !-!rowin~ sl,1wly JnJ h.ivl· r.:bti\"dy nH.J,.-~,t rn1mn·mc.·nh 
ti.u ·~.ind n. Th.· tW•l fl'lll.1111111).! (.ltl.'!-!Oril'S Jrc." nuJ.- ur ofinJustrtc."S ~l.'nl·ullv 
r,·~Jrdl·J J'> hc:mi.: ··nha bhour-mtc.·nsi\·c nr l°Jpit.11-int•·nsin-. 

TJbk 2. ') rc.·porc .. th.- output .. h.trl'S of c.llh (Jtl'~ory JnJ tlw pc.·rl•'llU!-!I.' 
c.·hJn~c: in th,..,,. sh.ir•·' lx·tw.·c:n l'f:'.\ Jnd 1')8(,_ Th,· in.-r.-Jsc.· of hi!-!h-!-!rowth 
inJustri,·s m th.: DMEs (20. 7-J p.-r .-c.·nt) w.1, nl'.trly •·qui\"Jknt to the.· rdJtin· 
c.kdin.- in slow.-r-!-!f<l\\'111~ 111.lustri,·s (-2:;.-J7 pc.·r .-.·nt). The.· DME .. h.1n· Jbo 
nHw,·J quKkly om nf the.· l.th••ur-mtl·n,1n· lid.ls hut tun· bc.·.-n t:u ,10,n·r to 
bcxl'it thl· slur,· of output in l°Jp1t.1l-111r.·1b1\·,· in.fu,tnc.·s. Thc.· c..:p.-ric.·1K•· ,,f 111.h
vi,ht.11 .-ountri•·' nnc.·-;. howc.·n·r. In J.1p.m. the.· mo\"c.'llll"nt into 111!-,h-i.:rowth 
inJu,tric.·., .ind till' c.·xn from !Jhour-mtc.·11,1\·c.· op.-r.1uons lun· pro.-c.·nlc.·.I .1t .1 
torriJ r·K•" Tlw nHwc.·mc.·nr nut of low-grnwth mc.lusrric.·, h ..... 1!...o l>.-.·n r.1p1c.I 
m the.· USA. l>m the.: rd.ul\·c.· .-ontr.Ktton ,,f l.1hnur-111tnisivc.· .1.-unt1,·, w.1' 
not l.u!-!c.· .111.t w.1' .1.-,·.w1r.1111•·,t l>v .1 ,fc.-dmc.· 111 the.· ,lure.· nf .-.1p1t.1l-111tc.·thl\·,· 
mdmtri•·'· Mu.-h of tlw .-h.mg•· in th,· Fl'lkr.11 lkpuhh.- of C ;c. rm.mv h.1, b,·c.·n .1 
withc.lr.1w.1I frnm low-growth mc.fu,tnc.·, .111,I or l.ihour-mtc.·thl\' · 111.lu,trtc.''· 

hir n1mplc.·t,·m·"· T.1bl,· 2. 'I .11,n gtn·, ,·,t1111.1t•·., tiir th.- ,1,·\"dopm~ .-oun
tn•''· Th,·,c.· tigurc.·'· howl'\"l'r. ,tulllld h•· nc.·wnl with .-.1ut1011. ,111.-.- rill' mdu'
try d.1"1ti.-.1ttoll " llltl'nlkll l~•r I >Mr, .111.t Ill.I\" not he.· '111t.1hk for 1kn·lop111g 
niunrn•·'· l >n,· rc.-.1"m ''th.it .111111.lu,rr\"\ t:h·tor mt.-11,lt\" .111.I prod11.-r1011 t.-.-h
nnlog1c.·, .-.m \'.1r\" .• kp.-n.lmg on ,fomntt•· .1\".11l.1h1l1t\' of f.1< r.•r' .• 11,! rd.mn· 
prt<'l''· S11h.1c.·,·t ro rh" q11.1hti.-.u1011. th,· ,·,1k11l.iuon' tell .111 mt.-r•·,tm~ ... rorv. 

The.· .kn·lop111,.: .-01111rn.-, lun· h.-n1 rd.1t1\'dy ,low to w1th.lr.I\\. from 
low-growth 111<hhfrl<''· hur till' .-xp.111,11111 of h1gh-~rowth llhlu,tn.-, h.1, 
m.lldll',I th.1r 111 I >\H ...... .\l,o r.-111.1rk.1hk 1, rlw .-xp.111,11111 of •. 1p1t.1l-1nr.-11'1n· 
111.fu,trtl'' I~ _:;I J'l'f l°l'lltl. wl11d1 li.h hn·n proportt1111-1rdv gr•'.lh'r 1h.111 l;1r till' 
l>Mt: .... Trn1.f, 111 .... -n·r.11111 tlw l.1r~n 11011-NIL, (111.!1.1. 1'.1k1,r.111 .111.I ·1 urk,·y) 
\\,·re thr 111.1111 r'"''"" 1;.r rlu' ,111fr. 

nw 11\'l'f,lll r.- ... ulr' 11t" r111, ... un···\· h.l\"l' .1lr,-.1<h tw.·n 'llllllll.lrlll'd Ill ( :tuptn 
I .111.t 11n-.I 11111 lw r.-p.-.irr.t here. Ir '' ,11fli1·1.-nr ro 1111tr rh.H rh,· mr.-r-111,fi1,rr1.il 
p.llll"rll of W11rld J'fll\llll (11111 h,I, I h.111~\'\I '""'[,llltl.111\" 'llll l' lhl· l'.lfh 1'1/11, 
h11t 1h.11 the "'l'rn.-111.-, or' ,ltffrr.·111 ,·1111111rv ~:r1111p' he.tr lnrk r,·,.-111hl.111< '" 



Table 2.9 Ch.m~c: m output sh.an: m sdc:..-y,-J anJW>tn· gmu~. 1'17.\.-8h (pi.Tc:,,u.igc:s 
.md pcn-.:nug,· duni:,v ) 

:1Mb1s~rI cc.ate~~es' --------
Ri~h- l..ov- L.ab<Jur- C.1pit.a•-
~rcvtb &rovth !nt~!!Si"""e intien.s:.'-"''I:! 
industries industries ind•J.$':ri~s ind.us t :- :.-?s 

-----
::flEs 

197) !().% 111.l!. ;J.H :.-J.'I) 

ll86 l7. 18 13.;~ :o.n ;o.c: 
Percent.a&e ch.ange +20 .. 7:. -!5 .. :.; -li.J6 •I.::: J 

t:nit....t St.ates 
!i7l l!.00 17. ;; 1:.:1 'd.lO 
li811 17.18 !0.'17 :o.~it ~i.S7 

Percent.age ~h.ange •16.!U -38.06 -~0.1)7 -tt .. :..:. 

J.a,.an 
1971 29.04 22. ll 1:.21 )) . ') 

1986 4).D) l;. lll 6.il o0.1i 
Percent.a1e -:11..an&e •H.20 -)0.t..4 -4!.ei8 •l ].-;.:. 

ee .... nI 1 Fed.Re(!.of 
l'HJ Jll.211 17. )2 10.117 '>).l) 
1986 t.2.~6 12.28 ; .Ill '>1.Sio 
Percent.a1e Ch.aft&e +12.02 -29.10 -29.i9 .4.i2 

Develo(!i!!I SE_~t!_i_!~~ 
197) 17 .94 24.ll 2~ .. 92 Jl.Ol 
198!1 22. 71 20.29 17. )) H.6'> 
Percent.a1e ch.an&e +26.)9 -1).84 -Z0.8'> .s.;1 

:'!!Es• 
197] 22.09 22.')4 l'}.14 H.'ll> 
1986 29.l~ 20.2) lb.04 )~.49 

Percent.a1e ch.an&e +)2.14 -10.16 -16.20 •) .. 70, 

~and-generation ~!_!;~ 
197] l 3.17 1'1.14 19.·)4 11. i! 
1986 l'l. !l 11>.07 i;. l l Zfl .. b:. 
Percent.a1e change •l'>.49 -l l.4i -lt..19 •4.ri7 

o.~l!!r.~evf!l?J!ing. t"'.O~nt_~_ it!_S ~ 
l91l I'> .•JI : ; . ,.~ z~.4r. :?~.:.; 

!9'111 I ).1)7 21.'IR !II. 7) ILoT 
Percent.tge rhan11! .. -;..,· .r)') -10. ;o -26. lit • l ! • .. : ' 

Sol&rt.:~! t:SIOO. 

.a/ Percent.tie d>.an1e ..... ".alclll.Jt"'il ... [ (S, · S. l/S l !1lO wherf! 
S.(S,) is thf! ou!pu! sh.arf' :n l•J11 (l'}R6). 

h/ lnilustry .- .. 1.,1ori"s v,.r., .ail.apter! from 1 ... wr,.nr" (l'l'I'•· pp. H-1\). Thr 
r.ate1ori.,s "~"'rl.ap ""ii ito not inrlllilf' .al I 011tpu! ot the manut.ar!11rin11 
aectnr. For A li,tin• of th~ induatrif's inclod~d in f!.l,-h r.1te-icory, 11~e 

t.abl" ft. I •>I th" <t.ttisti•· .. 1 .tpp,.n.tix. 
!"./ TotAl• r~fer to IJ} .-ountries vhi··h, tll9'r.th~r • .tt4rountf'rl t.-a •>') p,.r c,.nt •lf 

th" h-ur vf!iitht• for "IVA in .II I tf,..,,.lopinc .·.mntril!s in l'i>IO. 
~I t·1.cur,.s r:.cr 1·111,.. r.t ~"'·", Prt"• ln···~. 
··I t'1.c·1r•·,.. ..-~r··r Ll ·d t•":•• .. 1;•H1.c · 11111tr1 .. i-. 



INTER-1NllUSTRIAL TRENDS IN MANUtACTURING 

The following 1..-h,;aptc.-r co.1sidc.-rs int1..-r-industry p,;attc.-ms of Sp!..'Ci,;aliz,;ation m 
world tr,;aJ,•. 

Notes: Chapter 2 

For m ..-.;arly bur in<-isiv..- <-ritiqu..- ot the: uses ,;and ,;abusc.-s ot struc:tuulisr rcrmi
nol~y. sex M,;achlup. 1'15H. 

:? Llwn:m:e. l'M4 • .adoprs rhis inr..-rpr..-ution in his study otrhe US economy. 
3 lndu~-J in rhis ~roup .;ar..- NIEs md sccond-g..-ncr.;arion NIEs. 
4 Assume. for ..-umpk. th,;at th..- food produ<-rs indusrry in the OMEs gr..-w ,;at ;a ut..

ot :?.:? pcr cmt in 197>-86 while the industry"s worldwide growth r.;are w.as :?.7 
pcr c.-nr. The dittcrmc:c in growth r.arcs (-•l.5 per c:mr) must rhm be c:orrn-r<-J 
for growrh ot rout M'/ A in the OMEs .and rh..- world. It r~-s..- rwo utcs u..- 1.t. 
Jnd 1.9 pcr C<"llt r<-spccrin+i.-. rhe industry i~ idmriti,-J ;a., ,;a c:omr.;a,-ring one: 

(:?.:? - :?. 7) - ( l.t. - 1.'J) = -11.:? 

Nore th,;at the industry would be i~·nritied ,;a., ,;an cxp,;anding tm•· it the c:om·,,uion.al 
puc:uc:c ot <omprini: mJustry i:rowth (:?.:? p.-r c:mr) with growth ot M VA ( '-'• 
pc."r (L''IU) Wl"T• u-...·J. 

Vi 



CHAPTER 3 

I11ter-i11d11stry trade 
i11 a .._~lobal syste111 

Tr.1.k m 111.1m1t:i,·u1n' h.1s .1lw.1ys lx·t.·n suhjt.·n h• suhstJnti.11 tltKtu.itions 
Jurin~ th· husinns <y<k Morl· suhk· tn:nJs <Jn he: oh~rvc:J. howc:\"t.·r. 
wht.·n trJ• m~ p.tttnns .arc: n:.1!!lint.·J ovc:r lon~l·r pt.·rio,h of timl·. The: <h.iptc:r 
lx·~ins with Jn on·r\"it.·w of lon~-t.-rm trl."nds in intc:r-inJustry tr.iJc:. The: 
rl·111.1m.kr of tht.· d1.1ptc:r ts dt.·vott.·J to .1 ,tisn1ssion of smnt.· of the: nuin 
ti:.1mr'-' of intt.·r-in.lustrv cr.1,k .1111011~ ,kvdopnl Jn.I .l1·vdnpin~ nmntric:s. 

Long-tum trends in world trade 

T.1hk .\.I show.; growth m < ;nP. tot.ti l·xpon ... MV A .md c:xpon .. ot 
m.mut~Ktltrl"' 111 l0 .1.-l1 nf tht.· thrl·•· m.1jor l'l"nnomi< ~roupin~s. Tht.· hi~h 

r.ltt.'s of ~rowth 111 tot.ti in<nnw .turin~ thl· I 'Hi4 i.. .m.I c1rly l'J71 Is rdkn 
tlw ,·x••·ptinn.11 11.1t1tr•· of th.u r•·rio,I. Th,· suhs,·,1u•·nt slow-down in world 
~rowth is .1lso •·\"l.f,·nt: th•· growth of i11nHll<" m dc:vdopin~ .m.I dn·dopl·d 
<mmtrtl"S l1.1s t:1lk11 'i~111ti,·.111tly 'llH"l" I '>75. Thl" p.llll"nl i .. ,jmil.tr in tlw Ct'il" 
of ,·xporh (SIT<: 11-•) . 1hou~h r.lll"' of ~rowlh l1.1n· ~l·nn.11ly hn·n mon· 
\"1>l.11ik. 

N.·nlwr M VA nor ··xroris pf 111.111ut:1nurl"s w.·n· 11111111111,· 10 thl" slow-.Iow11 
111 1h,· worl,l l·.-01111111 \". I lown·.-r. tl1,·sl" .h·1iv1t1•·, wn•· 1101 so h.1r,I hi1 by 1h,· 
'low-.low11 ·'' 11tlwr ,.,.,mo mil" -..·nor,. 1\11 V .I\ 11.1, 1.-11dnl ro grow .It .1 more 
r.1p1.I p.1.-,· rh.111 llll"Ollll'. Tlw ·lif1;,·r,·1K•' h•"l\\"\'•·n rlw rwo r.uo of growth 
w.1, gr.-.u,·,r 111 rlw l'Hili... hur ,·vn1 .lurmg rlw l'JHO, tlw g.1p r.·m.1innl. 
M.111uf.1.-rur.-.l ,·xp11rr... 111 rum. h.1v,· ,·xp.11hlnl .11 .1 p.1•··· ··x.-.·nl111g rill" 
gn •w1h of M VA. < lrh.-r ,111,h.-, ,p.11111111g ,-v.-11 lnngcr r•·no.f, of 11111,· 
l1.1n· .11,o found .1 ,1.1hk rd.111011,lup h.-1w,·,·11 gr11w1h of 111.111ufadur111g 
pro.lu<lhlll .111.I c\porh. rlw 1.111.-r ··xp.111.lmg m11r,· r.1p1.lly 1h.111 pr11.lufl1n11 
(.-. g. B.1td1l'l11r. l\1.1_111r .111<! Morg.111. I' IHo. pp. l<>-17). Till' 1111rn-"io11 1h.11 
l'llll'rgl'' fr11111 1hn1· c omp.in,011, '' 1h.11 111.111111~ .. rur111g h.1, provtdnl 11111d1 of 
1h,· llllJ'•'ll" l;•r o\",·r.111 grow1h .111.t rh.11 ,·xporr111g h.1, hl'<'n .1 111.1_1or r.·.1 ... 111 
1;1r rlu' -.·,·ror\ pr111111111·11n·. 

l"hl'••· fr.1lurl'' or" lhl' world n 01111111\" .1n· \\dl-k1111w11. h111 rhn· l1.1n· 
rn·r1vcd n1111p.1r.111vdv lurk .111,·1111011 111 rill' worl.. nf 1111"1 rr.1.ll' rlt,·orll''· 

Tlw rhn•r.·111 .ti l11cr.1111n· rn·,·.11' oniv .1 l'·1"111g 1111.-rc·,r 111 '"''"'' ;11d1 ,1, 

·''· 



INTER-INllUSTRY TRAllE IN A <;LORAL SYSTEM 

Table l.I Growth r.Hl"S for GOP. MVA .mJ c:xports ot m.mufal"tUn-s • ..a. 1960-86 
(pcrcc:nt.1gc:s) 

Indicato~· 1960-70 1970-75 1975-80 1980-86 

Developing countries/3reas 
CDP J.6 6.1 ; .1 3.0 
Total exports 7.) 4.1 4.0 i.; 
!'!\'A 7.1 7.2 6.1 3.5 
Planufactured exports£ 11.6 14.0 10.4 

DflU 
CDP J.1 3.2 ].~ 2.5 
Total exports 8.0 6.8 6.0 3.8 
!WA 6.3 ).) l.S ).0 
"lanufactured exports£· 10.0 6.6 6.5 3.4 

CPE. 
N!!P~. 6.7 6.2 4.3 3.6 
Total exports~' 9.8 22.4 16.2 3.8 
Index of i~.dus tr ia 1 

production 9.0 9.0 5.6 4.0 
l't.anufactured exports~· 10.0 20.6 14.2 3.8 

Sources: CDP and data for total exports: L'N!DO and United Nations. 

~I 
~I 

'-' 
~I 
!_/ 

Yearbook of National Accounts Statistics, Vol. II, 
international tables, various issues. Index of industrial 
production, manufactured exports and exports in current 
dollars: United Nations, '.'lonthly Bu~letin of Statistics, 
various issues .. 

S!TC 5-8 less 68. 
Crovth rates are derived from data expressed in constant 
dollars. 
Quantum index. 
Net material product. 
Crovth rates are derived from data expressed in current dollars. 

rhl· kvd of rr;1dl· hc:rwl·c:n roumril'S or rhan~l'S in rhosc: kvds over rime:. 
Empiririsrs ;md poliry .111.1lysrs han· h.1d mon· ro say ahom rhc:sc: parrirnlar 
fc:.nurc:s. Thl·y su~gl·sr th.n the: rare: of ~rowch in 111.mufanurc:d c:xporrs is 
ril·d ro rhc: r.nl· of l'Xp.1nsion in ti.,n·ign m;1rkl·ts. which in turn is rinl ro 
rr>nsurnprion p;mans. In p.1rrin1lar. sinn· i1KOllll' d.1sririric:s of lkmand arl· 
hi~ha for 111.mufarturl·d prnduns rh.111 for non-m.11111farturl·s. 111.mufanurc:d 
l'Xporrs would grow morl' rapidly du:ing paiods whl·n inrmnl' is growin~ 
.u norrn;1l or hi~h r.1rl·s. l :onwrsdy. whl·n rhc: r.1k of ~rowrh in inroml· 
slows, nunut:Kmn·d l'xporrs will hl· .1dvl·rsdy dti.·anl. 

Thosl' for 01sing on policy 111.inns h.IVl' strl·ssnl tl1.1r till' intnn.nion.11 
.1rr.mgl'llll'1Us in forn· during murh of rhis pl·riod ronrrihurl·d ro rill· r;1pid 
growrh of tr.1dl·. Till' n·mov.11 of rr.1dl· h.1rril·rs on 111.111ut:KWrl's was Olll' 
of thl· rdn·.111r poliry ti:.1WH"s. I loWl'Vl'r, thl· pniml w.1s .1lso 111.1rkl·d hy .1 
rd.1tivdy frl'l' 1110Vl'llll'nr of 111rn11.uio11.1I r.1pit.1I .11lll tlo.1ti11g l'Xrh.mgl' r.1tl's . 

.'\7 



COMl'ETINC; IN A. <;LOBA.L ECONOMY 

Governments oti:m prdi:rred to nunipulatc capital flows and exchange rates to 
resolve balam·c of plymcnts problems rather than use import restraints. 

Table .t.:! provid1."S a ditll:rcnt view of world trade. The tigurc.-s show 
manuf;Kturcd exports both as a share of total exports and as a percentage 
of non-oil exports (i.e. 1.·xduding SITC 3). Th1.· share of manufacturc.-s in total 
exports has r1.·nd1.·d to rise throughout the world. Hy 1986. three-quarters of 
all exports from OM Es were manufacturc.-s. The pr\)porcion of manufactures 
in the exports of developing countri1.-s. though much lower. has also risen 
sim·e 19711. Figur1.-s for the CPEs n:flect a sonH:what different trend. These 
countries ar1.· somewhat kss dependent than the DMEs on manufactured 
exports. The share of nunufanurcs in their total exports fell during the last 
ten y1.·ars. 

Dramatic chang1.·s in th1.· pri1.·c of oil arc the major reason for rhc sometimes 
nratic movc:mcnt in the share of manufa<·tures. The cfti:cts of oil price 
inacases in 1973 and Jgain in 1978-IJ can be seen from the year-to-year 
chang1.·s in the figures in Table .t2. The importance of this commodity in 
the exports of dcn•loping rnuntries (and. to a lesser extent. in CPEs) explains 
the -;harp drop in the share of manufacrurcs during these two periods. Owing 
to the s1gnitica11ce and \·olatility of oil pri•·cs. a clearer indication of the 
manufacturing ~w.·tor's rontribution to world exports i~; obtained when trade 
in crude oil ;md rdincd petroleum (SITC 3) is cxdudcd. The long-term rise in 
the share of manufactun:s in non-oil exports is readily apparmt. Manufactures 
accmmted for two-thirds of th1.· world\ non-oil exports in 19711, but by the 
mid-ICJ811s mon· than three-quarters of the total was in this form. 

Th1.· exclusion of oil r1.·vcals a modest rise in the share of manufactured 
nports of Cl'b since t«J70. The increase is much sharper. however. in the 
c1s1.· of dcvdoping counrri1.·s. By l'JH5 th1.· share of manufactures in the 
non-oil 1.·xports of th1.·sc countries w.1s approaching that of indusrriJlized 
nmntri1.·s. This rc.·sult should dispd the notion char dcvdoping countries arc 
1.kpc11d1.·111 on cxports of agrirnltural produces. Furthl·rmorc.·. the rise in thl· 
shar1.· of titd exports in tht· l'J70s was dul· largdy to price 1.·ffccr.s and did 
not rdkn .my shift in rlw umkrlying composition of the commodities being 
cxportl·d hy tkvdoping countries. Th1.· s.11nc ohscrv.1tion would not aplJIY to 
111.mufarturc.·s. Th1.· rising shar1.· of man11f.1rtur1.·s in the exports of developing 
rountrics c11111ot ht· .1ttrihutnl prim.1rily to prin· cffcrts. but was the r1.·sult 
of more.· titml.1111l·t1t.1l d1;111g1.·s in rh1.· strurturl· of produrtion. 

< lthcr fr.11un·s of world rr.1d1.· in m.111ufartur1.·s ar1.· given in T.1hk .Ll The 
v.1hll' of m.11111t:irturnl 1.·xports rmt· imprc.·ssivcly throu;.:hout the l1J7lls. ·1 his is 
.a n111tin11.1t1• 111 of .1 trend tfatmg h.irk to th1.· 11J511s. ( ;rowrh foltl·r1.·d in th1.· 1.·.1rly 
l'JHlls hut rht: rl·sumnl Us upw.anf mon·nll'alt. rnovcring dr.11natir.11ly in 
l'J8(1. Tlw pr1.·domi11.111n· of I >Mh i' .aJ,o rk.1r from th1.· rabk. Tlws1.· rountril'S 
h.1 n· .1rro1111tnl for Hf ~H::, p1.·r fl'llt of world tr.atk 111 111.11111f:iccun·s in .almost 
1.· .ay yl'.ar since 1'>711. In rnntr.ist, tht· (:Pb' ,Jun· of world tr.ad1.· in manu
f.arturl's h.1, st1.".Hlily dl'drnnf, By tlw t·.1rly l'JHlls. thl' v.1lul' of thi' group's 
111.111ut:1crurl'll c<porr' h.1d fallrn hdow th.at of thl' tkvdoping rountri1.·o;, 
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Table l.l World ~·xports of manufacturc5'11 and the shares of the major economic groups (USS billion and percentages) 

World P.Xports of Developing 
manufactures countries/areas CPEs OM Es -·----

Total Percentage Share in Share in 
S-hare_ l_n _____ 

US$ increase over world Exports world Exports world Exports 
Yea:- bil liona preceding year exports to OMEs exports to DHE11 exports to DMEs 

1970 189.9 ls. 2 5.0 3. 1 10.0 l. 5 8),0 63. 9 
1971 216.0 13.7 5.2 2.7 9.6 l. 5 85.2 64,2 
1972 2)8.9 19.9 ':>. 7 3.6 9.9 l. 5 !14,4 64. l 
1973 346.9 34.0 6.7 4. 5 9.4 1. 6 83.9 63.2 
1974 4)8.4 32.2 6.8 4. 3 8.5 l. 7 84. 7 b0.6 
1975 500.l 9.1 6.3 3.7 9.3 l. 6 84.4 56.4 
1976 564.4 12 .8 7.5 4.8 8.9 l.6 8l.6 57.2 
1977 b47.3 14.7 7.8 4.8 8.9 l. 6 83.3 ':>6.9 
1978 784.0 21. l 8.1 5.1 8.7 l. 5 83.2 5 7. 1 
1979 941.0 20.0 8.7 5. 4 8.4 I. 7 82.9 )!I, 5 
1980 1 085.9 15.4 9.1 5.3 8.1 l. 5 82.8 57.2 
1981 l 083.2 -0.3 10.3 5.8 8.2 l. 5 81. 5 54 .1 
1982 l 040.4 -4.0 10.7 6.2 8.5 1.6 80.8 54.3 
1983 l 048.6 0.8 11.8 7.4 9.0 l.6 79.2 55,3 
1984 l 132. 1 8.0 13. l 8.5 8.4 l. 5 78.5 56.5 
1985 l 18b.2 4.8 13.5 8.3 8.0 l. 3 78.5 57.3 
1980 1 411.4 19.0 13 .1 8.5 8.1 1.4 78.8 59.9 

Source: United Nations, Monthly Bulletin of StatisticR, various isaues. 

!1 S ITC 5 through 8 less 68. 



INTER-INlll:'TRY TRADE IN:\ (;lOB:\l. SYSTEM 

Curiously. the export shan-s in the two groups of Jewlopcd rnuntril"S 
haw n·oh-ed along lim.-s char Jn' Jitli..·n·nc from chi: 1:orrl-sponding cn:nds in 
world production of nunuf;u.·turl"S. In thl.' casl.' of MV A. CPEs haw dJiml·J 
a sri:adily growing proporcion of the ·world rocal whik· the JominJnl"I." of 
DMEs has waned (sl.'l' TJbll· 2.1). Thi.' situarion is Jifti:ri:nt in rhe Jen·loping 
councrii:s. Thi:ir share of nunufaeruri:d i:xports has grown mod1.-srly but 
sreadily and roughly parallds mowmi:nts in world MVA. 

A third \"i1.·w uf crJdin~ parcerns is giwn in Tabk 3.3. which shows 
chi.' direcrion of rrJdc. Bi:1.·ausi: rhe DMEs arc rhe brgesr imporcns of 
manufacruri:s. th1.·ir share in e.Kh group"s l.'Xports is shown si:paucdy. In en·ry 
yeJr sinn· 1970. more than onl.'-half of th1.· world's l.'xports of nunufactur1.·s 
han· bl.°l.'n intrJ-tradi: betw1.·i:n DMEs. In contrast. the proportion of CPEs" 
i:xporcs to DME.; is n1.·gligibk Jnd has ri:nuinl.'d so si1Ke l'J70. Th1.· Jen-loping 
1.·mmtrii:s. too. Jrc only minor supplii:rs of manufactures to DME-.. Their 
sh.ire. howl.'\"l.'r. ros1.· rapidly alter 1975. 

The J1sproportion.udy larg1.· amoum of manufactured trade Jmong DME-. 
is inl'onsistl."nt with the most popular modd to explain th1.· nmunodity pJttnn 
of world tr.tdl.". According to thl." 11-0 modd. ranor requiremems difti:r 
Jrross produas Jnd factor endow1111."1lts diffrr Jaoss 1.·uuntri1.·s. Thi:rd\lr1.'. 
.1 country will h.r.·1.· J comp;1rative adv;1ntag1." in (Jnd will 1.·xport) thos1.· 
prodtKts d:.1t requiri: the 1.·011ntry·s abundant fanors of production. Th1.· 
thl'ory ''"ll1ld prl.'llil't. for 1.·x.11nplc. chat ChinJ .. 1 bbour-JbunJJnt country. 
woul1! 1.·xport tl'xtill's .md .1pp.ud. bbour-intl'nsive products. wh1.·n-;1, th1.· 
USA. ;t cJpiul-.1b11ml.111t country. would l'Xport airrralr and h1.·.wy nurhmay 
or othn c1pit.1l-intl'nsin· products. A Sl'l°ond prl.'dinion is th.1C thl' hulk of 
world tr Jd1.· would bl' bil.Ha.11 tradl' b1.·tw1.·1.·n nnmrrie' wirh diffi:rnu farcor 
l.'ndowm1.·nt··. A coroll.1ry is rlur thal.' would be link tra1.k b1.·cw1.·1.·11 rmmtnn 
with simil.u factor 1.·mlow1111.·nts. Although the factor 1.·ndowml'nts of DM Es 
;Ul' s1111ibr. th1.· shar1.· of world l'Xpnrts of m.111ufactur1.·s .t(Cnlllltl'd for by 
tr.1d1.· .unong DM b l1.1s hl'l·n inv.u;.1bly high. 

lkc.1u-.1.· thl' tr1.·nd' d1.·saib1.·d 111 th1.· ti1rq~omg tJbks .1rl' 1111.·rdy .wa.1g1.·, 
for groups of .-011ntn1.·,, rl11.·y 111.1y .-on.-1.·.1l l.irg1.· shifts in indivi1.lu.1l 1.·n11111111i1.·s. 
This imroducrory 'cnion .-11ndud1.·s with .1 brid. look .It 111ovl'm1.·11c- 111 

tl11.· sh.1r1.· of 111.111111.irturnl l'~:pom. 111 'l'krtnl nmnrncs. T.1hk· .t~ ,how' 
tl1.1t among rhl' llME, thl· ri,1.· in rhc slun· of 111.11111f1durl'll tr.Hk \\·,,, 
grotot l;lr J.1p.111. .1lth11uµh 'ulht.mri.11 i11nl'.1scs w1.·rl· .11'0 n·rurdnl m 

otha .-m11Hri1.·'· T!ll' lo\n·st sh.1n·s 111 l'JX(, .1r1.· shown for till' UK. wl11d1 
is .111 oil l'Xportn .. 111d the USA - .1 111.1.111r cxporrn of .1µnn1lrur.il pr• 
d111"h. 111 'l'\'l'f,11 dl'vdopmg rou11tri1.·s thl' ns1.· 111 tlw ,h,1n· of 111.11111f.1rt11rl'' 
h.1, hn·n l'Vl'll more dr.1111.1t1c Thl' l'Xport' of Br.1111. M.11.iv,1.1 .111d ·1 h.11-
l.111.I indudnl wrv frw 111.11111f.1d11n·s in l1H1:l. hut hy tl1l· 1111d- l1JXHs rhl'"' 
µood, Wl'rl' .111 1111p11rr.111r 'ourCl' of forl'ign l'Xrh.111gl·. l'roµrl'" w,1, 1111 
11·" 1111pH·,.,n·c 111 othn rou1Hrll'' (for l'X,11npk. 1'.1ki,r.111. rhc lkpuhh.- of 
Korc.1 .md S111g.1porl') wl11d1 .alrc.11ly h.1d .1 'iµniti1·.111t h.1w of 111.11111f.1d11r•d 
cxporh. 
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Table 3.4 Sh.in: of m.1nufacnirL""'1 m 1oul <·xpons oi sd<·ctL"d n>umri~-s and ;m:as 
(pL"rCL"IU.l~<·s) 

1965 1970 !97'i 1980 1986 

D!1Es 
France 60.9 73. 7 75.'i 73.1 75.6 
Germany, Federal Republic of 78.8 ~7. 'i ~6.8 84.3 87 .b 
aaly 71.4 82.9 IJ2.8 83. 7 87 .1 
Japan 73.3 92.) 94.4 94.5 96.5 
t:nited Kingdom 76 .o 80.l 80.6 71.5 72.8 
Un! ted States 59.7 66.5 6).7 64.4 70.6 

Developing countri11?s and area~ 
Brazi 1 5.0 13.4 25.l 37.2 35. l !I.' 
Hong Kong 92.4 92.6 92.9 91. l 91.2 
India 46. 7 'il.9 44.9 58.6 49.2~' 

~!aysia 'i .6t' 9.7 17. l 18.8 26.5~' 

Pakistan 16.0 'i8.8 'i4.4 48.7 67 .2~' 
Re?ublic of Korea 52.0 76. 7 81.4 89.6 91.8 
Singapore 28.9 17 .5 41.'i 43.l 58.8 
Tab11an Province! 84.8 83.6 90.8 93.l 
Thailand z.o 5.4 15.1 25.0 ]8.1•' 

Sources: United Sations, Yearbook of International Trade Statistics, various 
issues. 

al 
bl 
cl 
11 
cl 
[1 

SITC '> through 8 less 68 
1983 
!9~2 

!%8 
!984 
Data are derived from the ~tatistiral Yearbook of the Republic of China, 
various issues. Trade data follow the Chinese Connodity Classification which 
is not romparable ~o thP. 5ITC ~lassif ication. ~nufactured exports were 
regarded as being repre~Pnted by se~tion J-4 after exclusion of pro~essed 
food exports. 

~I l 9~'> 

In •ondmion. thl' tigurl"' prl'sl'ntcd hal· rl'prl"Sl'nl onl~ .1 hnci survq· of 
glohal lrl'llds in 111.11111fadurnl 1r.1dl'. It is rk.1r. howl'vcr. chat the growch 
ol world in•oml' .1ml tl1l· incan.Hionaliz.Hion of markets han· nmtrihutl'd 
co .1 dr.1111.1t1• 111rrl·.1sr in 111.11111fa•ttm·d l"Xport,. Thr growch oi tradl" in 
111.111ufarwn·, W.b 111m1 r.1pid whl"n till" world l"l·onomy itsdi was growmg 
r.1pidly. ( )nrl· ch.1c r.Hl' slowl'd. chr pan· of 111;11111fanurnl ex pores al,o 
'ubsHkd, But l"\'l"ll d11r111g clus I.Her pn10d, rxporh of 111.mufanurl·s ron
lllllll"d to l0 Xp.1nd .1c r.lCl"' rxn·nling cho,l· llf 11lln-m.11n1t:1ccurl'd exports or 
111.mu factu rnl pn 1duct1on. 

Thr growmg ,IJ.1n· of 111.11111f.1ccurl·s in [lit.ii l"XJHirh rq1rr,rnts only p.irc 
of till" ovn.111 .1d,11hC111l'llC prlln""· ( )f l"llll.il i111porc.1nrl· .1n· the undnlpng 
sl11fh th.it 11n1'c h.tVl" on-urrcd 111 ordn to .l!"l'llllllllod.1tl" .1 rroril·nt;Hion oi 
thi' 111.1gnu11dl·, Tr.1dr thl'ory llfti:rs .1 11.1rur.il P"int of drp.1rcurr for an 

rx.1111i11.Hmn llf thrw '"Ill"'· Thl· follow111g wnio11 c1111,1<lers 1r.1ding p.Htl"rn' 
111 terms .if .ilcrm.1t1vr rr.1dl· thcorir,. 
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The inter-industry structure of world trade in manufactures 

Long-tL·rm patterns of trade in manufactures can be morlC easily linked with 
underlying determinants if traded goods arc grouped in a rdativdy few 
categories wluch. in tum. can be associated with cxistmg trade modds. The 
Ricardian, H-0 and product-cycle models wen· chosen for this purpose. 
When industries arc arrangL·d in such a manner. they repn.:se11t a continuum of 
trade which ri·flects the importance of various factors of production. Although 
these factors can be identified only in grncric terms. the results provide a 
rough indication of the types of industries in which countries specialize. The 
statistical classification 1Jsed to construct these three trade categories draws 
upon previous studies (Hutbaucr and Chilas, 197-J; Hirsch, 197-J; UNIDO. 
1981) and is presented in the statistical appendix (Appendix B). 

:\ Ric.irdi.i11 illln]lrt·t.ititm 

Manufactures containing a high proportion of domestic natural resources arc 
described as lhl·ardian goods. A country's a1'ility to produre these goods 
and to compete 111 international markets is detl·r~1incd largely by thL· quality 
and amounts of its resource enJ. >wments. The direnion of world trade in 
lticardian goods is generally expected to be from developing to developed 
countries, because much of thL· world's supply of natural resources is found 
in developing countries. The existing distribution of natural resourn:s is duL· 
primarily to chanCL'. as in the case of oil, when· the bulk of world reserves arc 
located m the Middk East. In the case ofsomL· resourrcs, thL· domestil· supplies 
of dcvdopcd countries provided the original impetus for industrializ.uion ;md 
were subsequrntly depkted - for example. thL· oil reserves of the USA or 
coal and othl·r minerals in Europe. 

Although thl' world's distribution of n·sourn· rndowments is usu.illy 
pictured .1s being sr;.ric, intL·rnation.11 patterns of <omparative advantagL' in 
nicardian goods nuy t·hange over rime For exam pk. thL· discovay of nL'W 
resourrL· deposih - particularly those that an: L'asily extrartnl or of a supL·rior 
quality - c.m shift the pattern of intenutional trade. The dcvdopml'nt of new 
technologies for L'Xtrartion, steady reductions in thL· cost of tr.msport, .111d the 
l'llll'f!.~L'lll"e of suhstitutn will also affect various supplins. 

Broad shifts in the prioritil'S of tl1L· stall' haw also .1ltnnl the glob.ii 
distriblllion of 11;1tural resources. lkginning 111 rill' l'J711s, gowrnllll'llt' in 
SL'Vl'ral dL"vdoping roull!nl'S 111.uk thl· l'Xploitation of tlll'ir n.1tur.1l resources 
a high priority. C:hik. for inst.mn-. is pn-srntly rill' world's l.1rgL·'t produn·r 
of copper. Houghly 811 pn n·nt of this produrtmn 1s rontrollcd by ( :oddro, 
till' \tatl·-owm·d mining corpor.Hion. Similarly, Br.1zil\ statl·-ownnl C.1r.1.1-is 
mirlL' is tltl' world's Lirgl·st s11pplin of mlll. The minL, whid1 co11t.1im 211 
billion tonm·, of high-quality mlll OH', has an .1111111al 011tp111 lll'.1rly 111.1tching 
production of thr l'ntrn· US indmrry in 1'>8.'. In fan. dcvdoping co11nlrll'' 
th.it art· rrrh in n.llur.tl H'sot1U-l'' ofrcn tind th.it tl11, ndmc" represents .1 



disinn·ntin· in th1..· 1..-hmn: of .1ppropri.1t1..· dc:vdopm1..·nt polil·ic:s and trade: 
stutq~ic:s. Thl·y will frc:quc:ntly c:nnmntc:r J natuul n.-sourn- bi.1s (Hanis. 
l<JXI. pp. 21:;...-20) .1nd will fail to d1..·\·dop fully the: l·xports of simpk 
labour-intl·nsiw m.1m1f.u-tun:s (BudfiJrd. l'>X7. pp. J02-5). Sul·h .1 bi.1s is 
not obsc:rn·d .1mon~ the: n·soun·c:-poor nnmtril-s of Asia. but it dol-S sl·l·m 
to hn·c: 01..·\urrnl in L.1tin Am1..·ri1..·.1. 

:\11 H-< > i11urprr-1.11i,•11 

11-<) goods b•k thl· n·sourn· dl·pc:ndc:m·y JSSlll'iJtl'll with lhrardi.1n goods. 
Onl· distin~uishin~ d1.1r Jl'tc:ristil' is th.1t thl·sl· ~oods .1n.· produ\c:d with 
produl·tion tl·1..·hnolo~il'S tlut .1r1..· c:n·rywhc:rc: thl· saml·. Enmomic:s of Sl'Jk 
.1rc: Jssuml·d to be: absl'nt. whik produl'C spn·itic1tions Jrl' simpk or Jt 
ll'Jst unin·rs;11ly ;Kn·ptl·ll. In othl·r words. ff-\) goods rl·pn.·s1..·nt .1 fairly 
orthodox sl·t of 111.mufal·turc:s whl'rl· thl· ability co nm1pl·tt.' in incan.1tion.1I 
nurkc:ts lkpl'nds not on n.1tur.1l rl·soUrll. l'ndownKnts but on thl· nmntry 's 
J\'JilJbilicy of l.1hour .md \.1pit.1l. Thl· rl·.11 m.1r~in.1I produrt of c:.Kh fal·tor 
d1..·pl'11J"' on till' r.1tio in whi•h l.1hour .1nd •.1pit.1l .1n· \omhinnl. En·n thou~h 
thl' rd.1tin· prlll'S of thl· two factors m.1y diffrr hl't\\Tl·n nmntri.:s. a good 
whos1..· produrcion in one: country 1s l.1hour-intl·nsin·. for l'X.1111pk. will hl· 
bhour-111c~·ns1n· wlll'n pro,fun·J dsl·whl-rl·. 

Till' likdy d1rl'd1011 of tr.Hie m 11-() ~ood"' i"' not '.'>O rk.1r-n1t ;is in the 
l'.ISl' of lhr.1nh.111 gm1,k I kvdopin~ rountril'S .lrl· c:xpntc:d to bl· rd.uivdy 
l.ihour-.1hund.111t .111d thndiirt.· 11nport.111t l'Xportl'h of lahour-imn1sin· goods. 
I kn-lopl·d niumril''· on thl· othl·r h.md .. lrl' usu.illy wdl l'll•lownl with c1piul 
rc:l.1tin· to l.1hour .111d should l'xn·I in till' l'Xpnrt of r.1pit.1l-ime11sin· goods. 

:\ [IT1>tf1W-ty.-f1· illll'Tf'11'/,lfi1111 

The rh.1r.1i:censtil·, of thl· third t".1Ct.·gory. produrt-cydl' goods. involvl· pro
d union tl'd111olog1l·, th.It .lrl· rwithn st.1hk nor 1111in·rsally anil.1hk. lnstl'.lll, 
tlwy .m· po"l"''l'd hy tl1t.· tirrm that h.1n· lks1gnnl .md dn:dopnl till" 
product or the nun.ii prod1Ktio11 pro!'l",s. Arn·ss to this knowlnlgl' is 
hmitl·d through p.ltl·m protl·rtton or h·r.111st· :lw rl"Sl".1rd1 ro,ts rt.·quirnl for 
dupht".1t1011 .ire gn-.1t. Till" promirwnt rok .irnmkd tl·l·lmology llll".lllS th.It .1 
rhird t:1nor of prmlu.-rron hl·ronws .111 1111port.111t dl·tl·r111in.111t of n1mpl·titiw 
.1h1hty. In .1dd1111>11 to 1111,kilhl l.1hour .md r.1prt.1I. .1 country\ .1v.1ilah11ity 
of ,killnl l.1ho11r (111.111.1gn,, 'l"ll'll(l't' .111d n1gi11l'ns) will dl'tl'rmim· l'Xport 
prospl'rh. 

Mo-.r \'l·r,1011' of thl· produd ryrk .1s,111m· tl1.1t produrts 'ysrc111.11ic1lly 
P·'" through '<'Vl'r.il ,r.1g•·'· Prml11rc1011 111 rhc tir,r ,r.1gl· 1s dur.1naiznl hy 
thl· ·111,r.1h1hty' of prod11n dr,1g11 .. 1 hl-.1vy dcpn1dc11!'l" 011 skilll'd c11gi11n·rs 
.111d rd.1uvdy l.1rgc 011rl.1r for r•·w.irrh .11111 1kvdop111nH. A Sl'roml st.1gl· 
j, l'lltl'rnl 1111n- pr11d11rc rh.1r.1ncr1,11r' .1n· ,r.111d.1rdil'cd. l11p111 rcq111n·111l'llh 
rhc11 hl'n1111c morc r.1p11.il-111t1·11,1vc .md long prod11rt1011 rllll\ .1n· ro111111011. 
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E"·'-"nlually. the produ'--r becoml"S a mature one with the labour-intt."tlsive parts 
of the production pron"Ss (for example:. the tt."Sting of parts and componmts 
and tht."ir assembly) being carried out in developing countrit."S. 

As products pass through tht."SC sugt."S. a proct."SS of maturation occurs 
which alters the relative imporuncc of the ditTcrt."tlt factors of production. 
The tcchnologit."S and know-how that gt."tlcuted economic rents for innovators 
and fast imitators become diffused as patl"nts expire or as the knowledge is 
tunstCrred to others in the form of licenCl"S. joint venturc"S or other typt_"S 
of inter-firm colbboution. 

Once production is chauctcrized by a seril"S of sundardized operations. 
the :availability of skilled labour is lt."Ss critical. As with H-0 goods. the 
availability of unskilled labour and physical capital becoml"S the major deter
minant of comparative advanuge. Not all phast."S of the production proct."SS 
- from conception to final assembly - arc nen"Ssarily subject to this sort of 
evolution. Nevertheless. it is likely that specific production stagt."S may be 
com·erted into mature, standardized operations. 

Thl· conception and devdopmmt of new products and procesSl"S will 
continue to n1.1kc considerable use of engineering skills and to require 
significant ou•byo; for R and D. Later stages. such as the production of 
components and parts. often come to be characterized by much longer pro
duction runs. As the size of production facilities is expanded. th'- possibilities 
for automation grow and input requirements become more capital-intensive. 
Still other stages will consist in the testing of parts and components and 
their assembly into tinishcd goods. After standardization. these operations 
will bl· relatively intensive in their use of unskilled labour. Developments 
such as thcsl· have had a profound d'frct on the selection of production sites. 
Various stages of production arc located in countries that arc endowed with 
s pcci tic factors. 

The direction of tradl· will depend on the position of the product in the 
cycle. Matun· goods. components and scmi-tinished products will conform 
to the trade prcdicti<,ns of the H-0 model. Relative costs of labour and 
capital will determine comparative advantage. Developed countries should be 
thl· major supplil·rs of mature goods th;it have capital-intcnsiw requirements, 
whik developing nmntries arl' expected to l"Xport mature labour-intcnsiVl' 
products. Expert.uions arl' difti:rcnt for product-cyd'-· goods that an· not 
maturc. The ability to rnmpetc in international markets will <kpend not only 
on thl· availability of capital. skilled labour and unskilkd L1bour. but ;ilso on 
access to the relevant technologil'S and related know-how. Some countries 
try to senare this information through foreign inv<·stm<·nt or by ;1rranging 
joint wnturl's, lirl'ming .1gr<'l'llll:nts and othl'f forms of rolLibnration with 
tl·rhnologiral ka<krs. I loW<'Vl'f, bl·cmsc innovator' an· oftl'n relunant to 
sn· tl1l·ir knowkdge dispasnl. thl'y do not alw.1ys supply th<· most vital 
t<·dmologi<'' and rdated information. 

The df1:ns of these informal harnas Ml' rompoundl'd by otl!l'r d1ftirnltil'S 
inlll'rrnt in th<· n.Hun· of the 1n·l111ology. Sril'ntitir knnwkdgl'. or know-how, 
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may be: transti:rrc=d or taught. But nustc=ry of the= nc:Ct."Ssary scit.-ntific principks 
as not ahnys sutlicimt for tht.-ir applicanon in manufacturing opt.-rations. 
There= is also a ·know-why' compont.-nt. which is rc=quirt.-d for adaptation 
and modification of produt.-cs and proct."SSC."S in new locations and marh-ts. 
This dc:mmt is oftt.-n lockt.-d in the: c:xpc:rit.-nce of individuals and is k"Ss easily 
conwyed. The= only altc=matiw may then bt= to rt.-plicate the: nt.Y"t."Ssary know
how or to dc=vdop rival \·c:rsions. This approach can be: costly for countrit."S 
having .i shorugc= of scit.-ntists and t.-nginc=c:rs. The problems invoked in the 
transti:r of tc=chnology imply that products may not always move= smoothly 
through the: cycle= dt.-scribc:d hc:-rc:. Countrit.-s that arc: the= tc=chnological leaders 
in particular prodm-c lint."S may rnntinuc= to be: the= major supplic=rs for long 
periods of timt.·. 

The= forc=going dt.~cription is mc=rdy a stylistic rc=pn"S("ntation of the= three 
trade: modds of intc:rt."St hc=rc=. The= actual number of thc:orc=tical c=xpositions and 
interprc=tations of c=ach modd arc= many. Each modd is distinguishable: in tc=rms 
of those factors of production that will be: the= most important detc=rminants 
of the= composition of trade=. Basc=d on very gc=nc=ral imprt."Ssiono; of the 
intc=rnational distribution of factors and factor requirements. the= c=xpc:ctc=d 
dirt.·ctions of trade= have bc:c=n hypothl"Sized. 1 

Stylized evidence of trading patterns 

A pi.-ture of intermtionJI trading pltterns in each of thc=sl· product categoric=s 
is assembled in this section. Convc=ntional statistical definitions of trade= in 
manufactures an: not suiuble for this purpose:. lnstc=ad. an 'ISIC c=quivalcnt' 
of manufactured trJde is used Jnd can be: found in the sutisticJI appendix 
(Appendix B). Figurl·s .l 1 and 3.2 rcti:r to the trade of l>Mb and developing 
nmntries. n·spc:rtivcly. They show year-to-year clungc:s in the composition of 
m.mufarrured tr.lde m l'.Kh of thl· thn:l· prod111·1 categories dl'scribc:d above. 

Thl· two tigures pamt a wry clear picturl'. In the casl' of Hicardian 
(resourcl'-b.1sed) gnods, romparatiVl' advantagl' did not change during 1hl' 
l'J70->6 paiod. lkvdoped countries arl' snull lll"t importl·ro; and developing 
rnuntries .ire snull m·t l'xporters. The experienn· for 11-<) goods is differl'nt. 
Net export' ni devdopl·d rnunrries incn-.1sc:d steadily during thl' l'J71Js. 
I lnwcvl·r. thl'rl' w .l\ .1 dctimte bre;1k in thl' treiid in the: l'Jrly I 'JHOs 111 favour 
of dn·dopinµ; countrin. By I 'JH3 the dl'vdoping rountril'S Wl'rl' 1wt exporters 
r.1thl·r th.111 rwt rmportl'rs. A similar pattl·rn l'XJSh for product-ryck goods, 
l'Xn·pt th.It the dn·dopl·d countries remain sig111tir.111t m·t l'Xpnrters. 

Thl"•l' tiµ;urn providl· .1 lia'" for '>l·n·r.11 gcnaal imprl·ssions. hrst. the 
d.1t.1 for H 1c1rd1.111 .111d produrr-cyde µ;nod' show th.it tr .Ilk h.is lin·n in 
till' l'Xpl'rtnl d1rl'CtrP11 for lioth ro1111try groups. A It hough till' 11-<) tlH·ory 
prov1'k' no l'xphnt 111d1r.1tro11 of thl' dirnuon of tr;1dl·. tlw rl·,ult'i oht.1inl'll 
.1rl' not 'urprr,111µ;. Sl·cond. lll't rr.1dl' 111 tot.11 111.111ut:1n11rl'' 111 lioth groups 
of rmmtrrl·, '' lktnn111ll'd prmurrly liy pl·rti1rn1;111n· in produn-rydc µ;nods 
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Figure- l.1 Nt•t cxpons of dcvdopcd market economics, by product category, 1970-85 
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INTER-INlll:STRY TR!l.llE IN .A. l;LllB!\.l SY'\TEM 

and. to a ks~r c.-xtc.-nt. by U-0 goods_ Ricardian goods pby only a minor 
rok. Third. a simiJ;,• rdationship applit.-s whc.-n yc.-ar-tQ-yc.-.ar changt.-s in nt.'t 
exports of t.•.ach tr.ad.- category .uc considered. Ricar~i.m goods exhibit a 
fairly st.able trend. Curiously. perhaps. the wide swings in commodity 
prin-s that ch.aractcrizl"d much of thl" llJ7ns and l'JHlls arc not rdlcctcd in 
the Jggrcgatl" tigurl" for tudl" in this CJtq~ory. Ycar-to-yt."ar 1110\"Cml"nts in 
nl"t exports of H-0 goods h.1\"l" bt.'l'n morl" vobtik. with cvm grc.ltcr swings 
for product-cydl" goods. 

Thl" t.•vidcncc summ.arizcd in Figurt.-s 3.1 :md 3.2 rdcrs to a brgl" number 
of divl"r~ countrit.-s. Mort." specific d.atJ uc dt."siubll" in ordt."r to obuin .1 clear 
picturl" of tudl" pc:rformJncc in each of tht.-sc categories. Tabk 3.5 providt.-s 
tigurt.-s on the nc.-t trade of individual countrit.-s. Thl" compaucivc abundance 
of nJtur.11 rt.-sourct.-s in sever.al countrit.-s included Jmong "ocher DMEs· (l".g. 
Australia. CJnJd.a. New ZcJbnd Jnd Norway) is rdkctcd by the favouublc 
cude position of th.at sub-group wich rcgJrd co Ric.ardian goods. The rt.-sourcc.
.abund.ance of the USA. on the ocher hand. is neg.aced by the brgl" .amounts 
of oil imports (SITC JJI .md JJ2). CPEs .arc .also net importers of Ric.ardian 
~oods. Jlchough these n:~ults may bc plrtly .a sucistic.al anomaly owing to 
the )a,-k of dJtJ on tr Jdt.· between these countries.! 

Trade p1ttcrns tC.u H-0 goods .arc of more interest. The incrt."asc in nee 
exports during tht.· t1J711s can bl" Jttributcd largely to Jap;m. with smaller 
incrcJscs being rcrnrdcd by the Ft.·dcr.al lkpublit.- of Germany and lt.aly. These 
developments were outwe1ght.·d by a steady rist.· in nee imports of thl" USA. 
The net trading position of the USA gradually dt.·tcrioratcd during thl" llJ711s 
but nt.•t imports of 11-0 goods soJrt.-d in tht.- l'JHlk. By l'J85 the country"s 
imb.1l.a1Ke in I I-() tr.1dc exl"et.·dcd the combint."d net exports of Franre, the 
h·deral lkpublir of (;ermJny. Italy .and JapJn. 

( lf the three c.Ht.·gorit.·s. net tr.adl" m produa-l"ydl" goods has bt."en the 
most vol.1tik. Betwn·n l'J70 and l'J841. thl" l>MEs" :ict exports rosl" almost 
.,ixfold. Lua ye.irs hrought furtha improvemt.·nt~ 111 thrl"e of riw o;ix Lugl" 
counrm·s. Surprisingly. tht.· USA rcrnrdl"lf .1 tr.1dl· ~urplus of S44 hillion in 
l'J80 hut h.1d bcrorm· .1 lll"t importl·r of produ1:1-ryrk goods by the middk 
of lhl· dec1lk. This 1urn.1round. whi,-h ocnirrl·d during .1 pniod of signitif.lllt 
doll.1r Jpprl"ct.ltion. w.1s vay .1brupr: hy l'J85 US nl"t imporr.. Jlmosr l"qu.1lkd 
thl· romhinl"d tigurl' for .iii C:Pb. lkspitl" the US downturn. lll"t exports of 
produrt-cyrk ~nods hy .111 l>M h Wl"rl· S'JI h1llion .. 1 tot.ii ch.it was 47 per 
fl"llt l.irga rh.111 lll"t l"Xporh of .111 m.mut:Kturt.·s m l'JX5. 

Swmgs of this 111.1g111tmk wo••ld hl· dm· to multipk cmsl·s. Tht.• ror.1ls 
rl·portl·d hal· for lll"t l"Xport\ 111 .all produrt r.ltl"goril"S romhint."d muse 
rdkrr, .md hl' mtf11t.·11rnf hy. l"Xrh.m~l· r.lll"'· intl·m.1tion.1l c1pnal tfow, 
.md othn dl·ta111111.111C\ of thr h.atinrl' of tr;Hk. Tlw rd.uivl· import.mn· 
of r.Kh rt.·spl·C11n· 1r.1dl· r.lll")!:ory. hoWl"Vl"f, ,kpl"lllh on thr undalying 
dl·tamin.mrs of n1111p.1r.1tin· .1dv.111t.1gl·. Ttw,r. in turn .. 1rl· 111d1r.1tl·d hy 
thl· d.1r.1 111 T.1hk .'\.<•. The parl'lll,l)!:l'' rt."Vl'.1! link of clw vol.1t1hry rypar.11 of 
Ill"~ rxporh. Thr drd11w 111 tlw ,h.1rl· of H11 .. 1rd1.111 l'Xporl' l1.1s hn·n gr.1d11.1I 
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COMPETING IN A t;LOB:\l ECONOMY 

and reflects the comparative scarcity of n.-sourc1.-s in W1.-st Europe and Japan. 
The share of product-cycle goods has tended to rise. while that of H-0 
exports has declined slightly in most developed countri1.-s. In 1985 product
cycle goods accounted for more than h;ilf of all manufactured exports by the 
USA. Japan and the UK. Chang1.-s in th1.· composition of US exports arc also 
notcworchy wh:=n considered in relation to thc tigurcs in Table 3.5. D1.-spitc 
a significant fall in nct exports of product-cycle goods. the category's share 
in the country's total manufactured cxports is large and growing. By 1985. 
m:arly two-thirds of US manufactured exports wcn: product--c:ycle goods. A 
similar pattcrn applied to trade in H-0 goods. Although the US nct exports 
of H-0 goods dcclincd by Sto2 billion bctwccn 1970 and 1985. their share 
in the country's total manufactured exports fdl only marginally. 

Table 3.7 provides evidence for the dcvdoping countries which is com
parable to that in Tablc 3.5. Bccausc trade pcrformancc in these countrics 
varics so widdy. sclcctcd sub-groups have bccn singled out for attcntion. 
Both first- and sccond-gcncration NIEs have consistently bccn modest nct 
cxportcrs of Ricardian goods. Few of these cconomics an· particul.uly wdl 
cndowcd with natural rcsources. and somc (e.g. Hong Kong and Singapore) 
have almost none. Instead. the favourable trade balances achieved by th1.-sc 
countries result from the fact that they arc ctlicic:nt processors of imported 
matcri.1ls fron• which higher-stage: goods arc th1.·n 1.·xport1.·d. Th1.· n·maindcr 
of developing rnuntrics have an unfavourablc balance of trade: in Ricardian 
good-; and this total has risen ov1.·r time. 

In the: c.1se ofH-0 goods. the model suggests that dc:vdoping countries will 
be: important exporters oflabour-int1.·nsivc goods. This c:xpc:ctation, which has 
been rnntirmed by othl:r studi1.·s (e.g. Lary. 11)('8; Tuong and Yeats. l'JXO). 
should b1.· rnnsistrnt with the figures in Table 3. 7. Although the dassitil·ation 
us.·d h1.·r1.· dm·s not distinguish between labour- .md capital-intensive 11-0 
products. a switch in the d1.·veloping countri1.·s' tr;uk position from a dcticit 
of S.l~ billion in l'J80 to ;1 surplus of S-l.5 billion in l'J85 can be observed. 
The improvcmmt was du1.· predominantly to th1.· g;1ins of the NI Es. Other 
d1.·veloping country groups were net importers. though the siz1.· of thcs1.· ddil·its 
fell between l'J80 .md l'J85. 

Data for produn-ryck goods show th.It n1.·t 1111pon' ros1.· signitir.mtly 
in I 'J70-80 but 1.kdi1wd slightly in l.H1.·r y1.-.1rs. Imports ;ir1.· 111.·vathdess 
subsunu.11 (111or1.· th.111 S84 billion m l'J85) .111d 1.·xpbin mud1 of the ovcr.111 
cr.1de detint of developing rountri1.·s. In l'J70 m·t imports of produn-l·yde 
goods Wl'fl" n1u1v.1k·nt to 8(1 per rent of th1.· on·r.111 m·t tr.1d1.· ddirit of 
devdopin~ r11untri1.·s, .1ml hy l'J85 th1.·y .1mountnl to I)(, p1.·r r1.·nt of thio; 
toul. Among till" 'ub-group-; of d1.·vdoping rountri1.·,, only till' NI Es .1pp1.-.1r 
to havl· 111.111.1gnl .1 modn.111.· 1mprn111.·nwnt in rhcir tr.Hk position. thou~h 
they too .1r1.· still Ill'! 1111port1.·r,. 

Tlwse tn·nch may be n·-1.·x.1111innl 111 rnms of till" ro111p11s1tion of 111.11111-

t:irum·d 1.·xporrs from ckvdop111~ n11111tri1.·.,. T.1hk .tH show' l.1rg1.· rh.mgl's 
in tlw cxporr romposrtion in romp.mson with tho,1.· oh,1.·rvnl for I >M Es 
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Tabl~ )JI \\.muf.1.-iur,·,! <''\}'llrh .,f dn·..Jnp111~ '"u11trl<'' .111.I .ir,-.1,, b\' tr.id,· <'.1tq.:11ry. 1'>70-K:'i 
1 P'-"h·c.·ru..a~i..·, or" hlt.JI 1u . .u1ul"..t"·nucli 1.:xpnrh) 

°"''clo.>piug couulri.,~/ar"""• total 
SI Ea 
S"cond-,.:11.,ratiu11 Sil~ 
Other dev~lopini ~ou1\tri~~ 

Svur..:.,: t:SJOO 

Ricardian 11ooda 
1970 197; 1980 198; 

4b.8 
32.9 
80.4 
47.1 

36. 7 
21. 9 
bl>.) 
38.8 

25.1> 
16.1> 
;1.2 
28.7 

13.3 
7.4 

31.4 
20.0 

Pruducl-cycle 11ooda 
1970 197; 1980 198; 

11.1> 13. 3 lb.I> 20. 2 
llJ. b 23,1> 27,; 31.0 
2.5 8.1> 14.6 7.1> 
9,b 9,9 10. 9 16.4 

Heckacher-Ohllu iOOd~ 
i'HO 1\17; 1980 1985 

---·· - ------

/13. l 118 .4 5 7. 7 bl>,; 
;3.4 ;4,1> ;;,9 bl. b 
I 7, 1 2;.1 311, 2 61. I 
43.4 ;1. 3 60.4 bl. b 



INTER-INDUSTRY TRADE IN A l;LOBAL SYSTEM 

(sn· Tabk 3.6). Thl· share of H.icardian goods in manufactun:d l'Xports 
has dl·dincd significantly. and the average for all devdoping rnuntril'S is 
nO\'I.. iittk more than the correspording figure for DMEs. The dedine was 
proportionatdy greatest among sn·ond-gem:ration NIEs but also occurred in 
both other country groups. Among the NlEs. the dedine in Ricardian exports 
was largdy offset by a rise in the share of pwduct-cyde goods. The same w Js 
not true of second-generation NI Es or other devdoping countries. In these 
rnuntries. exports of H-0 goods accounted for most of the shift away from 
RicardiJn exports. The incn·ase in thl share of product-t:yde goods WJS kss 
. . 
1mpn·ss1ve. 

Onl· f.:ature that reJppears throu~hout the evidence assl·mbled in this 
l·hapter concerns the dynamic character oi world trade. Before turning to 
mon· detJikd aspects of trade and specialization. it would be hdpful to obtain 
J comparative picturl· of the pJce of change in the export composition of 
DMEs and dl·vdoping countries. Fc•r this purpose. summary measurl·s of 
structur.11 change (expressl·d in percentage points) have been l·akulatl·d and 
arl· shown in Tabk ]. 'J. Also given in the tabk an: calculations showing 
th-: extent to which changes in export strul-Cllrl' have been nmsistem ovcr 
time. The IJncr index takes ;i v;ilue of unity when thcrl· hJve been no 
reversals in movemenh of industry shares (ch;ic is. when there h;1s bl·en 
cotal consistency over timl·) and of zero when yeJr-to-ye;ir dunges c.111cd 
out compktdy. 

When group Jver Jges .trl· compJn·d. thl· results mJtch casual expl·ctations. 
The dl·grn· of d1.111ge has bn·n greatest t(n thl· Sl·cond-gl·ner.ttion NI Es. 
followed by tirst-generJtion NIEs and DMEs. Among individual nnmml·s. 
chosl· experiencing .1 substantial dl·grl·e of l·h;mge .1lso fl·nd to haw rel.mvdy 
high r Jtl·s of export growth within the rl·spn·tive groups. Exn·ptions to this 
pJUl'rll cm be noted. however. The composition of Argl·nti11.1 's exports. for 
exam pk. has changed considerably. though cl1l· ratl· of l"Xporc grow ch has 
bn·n iowl·st of .111 NIEs. Simil.ir comr.1l·nts appty to Amtr.1lia. Colomb1.1 
.md Peru. 

In conclusion. cl11s surn·y h.1s found .1 l.irge llll";1surl· of .1grl"Cllll"ll[ bl·twn·n 
the imcrprl·t.1tio11s ofti:rl"ll by v.1riou· trade models .md thl· obsnvnl p.1tterns 
of intn-industry tr.1de. Thnl' w.1s. hiw··vt·r .. 1 dcgrl"l· of unprnlin.1bilicy for 
both lkvdoping countnl"S .md l>MEs. Ch.mges in the rompositmn of cr.1tk 
Wl"rl· sometillll"S subsr.mti.11 (whl·ther mc.1surnl 111 rd.1cive or .1bsol11tl" cnms) 
.md ol°Curred over 'urpnsingly bnd time sp.111,. The dyn.11111\" rh.1r.1dn of 
er.Ilk 111 111.11111t:1rrnrl·s 111.1y bl· morl· dosdy cx.1111i11ed by rt·scrinmg .mention 
co dw f.1,tl·sc-growing tr.1dl· romponcnt. 



Table l.9 Structural change: in manufactured exports 1970--2 to 19!U-5 
(DMEs and :;dc:ctc:d dn·doping countril-~ and aTl".ls) 

Countries and areas~' 

DMEs!t' 
Ireland 
Iceland 
Israel 
Spain 
Greece 
Japan 
Finland 
Portugal 
Austria 
[taly 
Canada 
Netherlands 
United States 
Franc~ 

Structural change 
indicator.!' 

23.6 
44.6 
16.7 
36.6 
34.3 
42.6 
28.2 
23.3 
30.9 
l6.2 
13.0 
l6.6 
:W.4 
14. 7 
1).2 

Germany, Federal Republic of 12. 7 
Svi tze rland 17.7 
Denmark 20.0 
Sweden 16. 7 
Nev Zealand 28.0 
Belgium 22.6 
United Kingdom 21. l 
Australia 32.l 
Norway l9.0 

NI Es 36. 2 
Republic of Korea 48.1 
Singapore 27 .'J 
Mexico 42.2 
Brazil 44.4 
Taiwan Province 22. 2 
Kong Kong 2'>.3 
Argentina 43.8 

Ser.ond-generation NI Es~' SI. 3 
Jordan ; I.) 
Indonesia 32.4 
r:ypri1s '>7 .6 
Thailand 48.6 
Malaysia 49.9 
Tunisia 62.7 
Morocr.o 'Jl,.4 
Philippine~ 47. l 
r:olombia '>2. 2 
Sri ~.anka 1.1. 7 
Peru 6). 7 

Indicator of 
consistency£/ 

0.16 
0.2) 
0.07 
O.l7 
0.20 
0.17 
0.20 
O. l4 
O.l7 
0.14 
0.10 
O. l2 
O.l6 
O.ll 
O. l3 
o. ll 
0.1) 
0.16 
0.14 
0.18 
O. l8 
0.16 
0.17 
0.10 

O. l7 
0.23 
0.16 
O. l4 
O. l; 
O. l8 
0.18 
0.1 

0.16 
0.11 
0.08 
o. 21 
0.22 
o. 21 
0.12 
o. 21 
0.19 
0.12 
0.19 
0.06 



Table 3.9 continm:d 

Countries and areas~/ 

Other significant exporters 
of manufactures 

China 
Yugoslavia 
Turkey 
Pakistan 
India 

Source: L"!'IIDO. 

Structural change 
indicator~' 

36.b 
37.5 
28.4 
62.6 
25.7 
28.9 

Indicator of 
consistency£' 

0.13 
0.11 
0.15 
0.21 
O. ll 
0.08 

~I Countries are ranked within each group by the rate of growth of 
manufactured ~xports between 1970-1972 and 1983-1985. 

~I The indicator of structural change (C) is defined as 

m 

C I a, T - a10 I 
2 i = 

where mis the number of industries and a,, is the share of 
industry i in total manufactured exports in period t. 
Industries were defined at the three-digit level of the SITC 
and shares were calculated as three-year averages for 1970-72 
(t = 0) and 1983-85 (t ~ T). 

~I The index of consistency (K) is defined as 

I "• r - a10 I 
K __ { __ l _______ _ 

_ m T-t 

where t runs through all years between 1970 (t 2 0) and 1984 
(t=T-1). 

~I Group averages are unweighted means of the respective 
indicators. 

el Uruguay was omitted owing to a lack of sufficiently detailed 
data. 
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Notes: Chapter 3 

Thl-st: insi!!;hts. whik usl·fol. tdl us norhin!!; .ibout iht: kvd oi tr.ide bctWl't:ll 
councrie'> .. StKh .1 l.1cun.1 is .1 serious one. but is sh.ired by .ill iund;imenul 
theori,-s oi i111t:rn.1uon.1l tr .1Je. 

:! lkc.iuse kw ct•Es proviJl· JeuikJ ti~url"S on 1heir intl'mJtion.11 1udc:. nunv 
of thl· J.11.1 h.1Vt: been Ji:riwJ from p.irmer-<.·ountry s1.nistic~. Use oi thi~ 
method ll·.1Js w .111 unJerl-stimJtion ;inJ dOl-s not uh· account oi tr.1Je 
between CPEs. 



CHAPTER 4 

Two-way trade in 
similar products 

The previous c:haptc:r portrayed world trade: in tnms of inter-industry 
c:xc:hangc:s. Although mlKh world trade: is oi that form. a large: and 
growing portion takes place within industries. Known as two-way or 
intra-industry trade: (llT). this is the: fastest growing rnmponl·nt of gl<'hal 
trade in manufactures. 

The portion of a country's tradl· that tak1.:s plan· within, rathl·r than 
hl·twcc:n. industric., obviously depends on how industries arc ddinc:at.:d. Tlw 
sutistical ddinitil'n of;m industry. however. sddom agrcr.:s with its thl·orctical 
nmntcrpart. Putting asidr.: this diftirulty for the moment, llT c:an he defined as 
thl· simultaneous import and export of products rhat arc dose substitutes. in 
terms oi either factor inputs or consumption, or hoth. Because trade of this 
type can not hr.: easily cxplainl·d in terms oi rnmparativ·· .tcivantagcs. llT has 
played the rok o~· an irrit.uing hut stimulating phc:noml·non for hoth theorists 
and cmpiri<ists. I 

Formal modds wcrr.: initially dc:vdopcd in ordl·r to identify thl· c:irc:um
stanccs undn which llT would •>nur. More rl·rcntiy. attention has turned 
to other aspl·cts oi llT - the g.1ins from trade. thl· ronst·4uc1Kc., oi tr.1dl· 
intnn·ntion, and till· implir:itions for strnl'tural adjustment. Thl· intncst in 
llT grr.:w as its importJncc 111 world trade inrrcascd .md as l'Conomists l·aml· 
to rcalizl· d1;1t n·ruin thl·orctiral .rnd policy implil·ations :ire ,liifrrl·nt from 
thosl· assoc i:itcd with inter-industry trade. 

Thl· unpiric:il a11.1lysis of llT 1s rnmplicued hy the fact th.u it on-urs in 
many forms. A numhn oi procluct cuegoril·s arc likdy to l'Xhihit llT. They 
indudl· the following: 

(a) homogenl·ous products involn·d in hordn trade l'ntrl·p1it tr.Ilk or 
sc.1sonal tr.1de; 

(h) hetl·mgl·neou .. produn .. nude in the same industry at vntir.11ly .1djarrnt 
or rompkml'IH.try st.tgl'' oi production; 

(c) hl·taogl·nemr .. or difti:rcnti:itnl produrts that arc dose .. ulhtitlltl'S in 
prndurtion, ronsumption or hoth. 

Thl· main dl·t1.·r11111w1t' of llT in r.1tegory (.1) :ire tr.111sport rosts .111d S1.'ason.1l 
difti.·rc1ll'l'S in production. L1lmur rost ditfrrrnt1.1ls .ire rill' prim.1ry n·;1so11 for 

'\') 
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the: typ<.· of HT dc:sailx.·d in cltc:gory (b). This typ .. · of trade: is somc:timc:s 
rdi:rrc:d to as "vc:rtic1r or "complem .. ·ntary· HT. and t<.·nds to be of grc:at<.-st 
signiticanc .. · in industri<.-s domi1utc:d by multinJtional rnrporJtions. Because: 
intra-tirm llT depends partly on the: rnmplc:x objc:ctivc:s of multinationals. 
intcrc:1Kc:s with regard to its c:rnnomic determinants arc: diftirnlt. 

The: type of llT lksrribed in l·atc:gory (c) l·an be: further divided into the: 
following sub-ntc:gori<.-s: 

(i) products with ditfrrc:nt input rc:quirc:m<.·nts but high c:lastil·iti<.-s of 
substitution: examples arc: furniture: made: from dittcrc:nt materials (stc:d. 
plastic timber or cane:). textile: yarn from natural or man-made: tibrc:s, 
and foocw .. ·ar of leather or synthc:tic materials; 

(ii) products being produced by industries that transform identical inputs 
into a range: of outputs with diftcrc:nt c:nd-usc:s. For example:. the: basic 
mm and stc:d industry may supply both railway slec:pc:rs and hc:avy 
pl.u .. ·s for shipbuilding; the: petroleum industry may produC<.' ~asolinc: 
or tar but also supply a range of pc:trochc:mical products; 

(iii) similar products made: by simi!Jr procc:ss<.·s from similar materials. 
lndustric:s in •.vhich this typ<-· of llT ocrnrs arc: prt>C<.'ssc:d food. bc:vc:1 agc:s, 
tc:xtilc:s. clothing. shoes, cars, fumitur .. ·• tobarco products, appli mcc:s. 
hand tools. boats. dc:ctronic and mc:l·hanical data procc:ssing c:quipmc:nt 
and communications c:quipmc:nt. 

It is mainly the: typc:s of llT in sub-catc:goric:s (ii) and (iii) that cannot bl· easily 
l"Xplainl·d by conventional tralk theory and most of its c:xtc:nsions. The: basis 
for this tr.1dc: sc: .. ·ms to bl· th<.· intc:raction bc:twc:c:n a variety of circumstances. 
many of which ;ire: insignificant whc:n considc:rc:d in isolation. Examplc:s arc: 
sn1.1ll changes in produnion pron·ssl·s or spc:cial conditions surrounding the: 
sale: of the product. Th'-· rl.·sulting product diffc:rc:ntiation oftc:n lc:ads to a 
situation where: pl.mt' in difti:rnlt countries produc'-· product varietic:s that 
an· dos<.' substitut<.·s. 

Such sp .. ·cialization is inn·icabk. The: production of all vari<.·tie' would be 
too costly hc:cause it would innc:as<.· the down-time of 111.1chines. the: size of 
inv .. ·mori._., and ch._· selling costs. If enmomies of scak ar._· to he achieved, not 
all product Vdril·ti._., r.1n h1· producc:d in <.'vay country. Simult;111 .. ·om import 
:111J l'Xport o( ditfrrcnt product vari<.·ries is the result. The following section 
provides .1 surwy of this type of trade. 

An overview of two-way trade 

An empirir.11 indil·;1tor of llT 'hould llll'.l\UH' 'tr.Ilk oval.1p'. Although 
llll"thods of mr.i.un·ml:llt h.1v1· hn·n rhc 'uh)l'rt of l'Xtl'lls1ve dl·hatc: 111 the 
lirn.ltllrl'. thl· only ,1,rC:ct of part1cul.1r rckv.11;n- to rhi' d1'1 u"ion '' rill' lll'nl 
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to standardize the valul· of trade overlap in order to permit cross-country 
compansons. 

Trade overlap is bc:st l'Xpressed as that portion of au industry's exports 
(imports) whil·h is matl·hed by imports (exports) of the same industry. 
depending on which of the two valul-s is larger. In mathematical notation. 
the measure l·an bl· stated as 

111111 (.\,, •• \I,,) 

where X,. represents country /s exports of industry i and .\I,, refers to the 
corresponding imports. The· value chosen to represent two-way trade is then 
the lower of thesl· two figures. 

The popular share measure of HT introduced by Grubd and Lloyd (1975) 
is easily derived from the aboVl· minimum expression. In the same way as 
the share of net exports in the sum of exports and imports is used to measure 
the rdative size of ·one-way· trade. the share of HT in the same total serves 
as an indicator of thl· rdatin· size of two-way trade. After multiplying this 
ratio by 2. the upper bound becomes unity and the lower bound is zero. 
The expression. which is identical to the Grubd-Lloyd measure.1 can be 
written as: 

min (X,, .. \f,,) x .., 
x,, +.\I,, 

Much of the literature dealing with the measun· rnncems the advisability of 
adjustments to an-ount for tr;1de imbalann·s. In most .1pplirations, however. 
a rnrm.:tion for trade imbalance is not ;1dvisable. Thl· presmt study will m;1ke 
usl· of an unadjusted measure of HT sharl·s. togl·ther with a nuresponding 
unadjusted indicator of llT levels. 

Estimates of llT shares in l'J85 arl· given in Table 4.1. The t.tble is organizl·d 
as a matrix which shows the proportion of two-way tradl· betwn·n various 
country groups and among thl· members of each group. The share of llT 
in world trade of thl· J>M Es (42.8 per n·nt) is rnnsidl·rably lugher than that 
.u1i.mg dc:vdoping nmntries ( 16 . .'\ pc:r cent). Among the dl·vcloping rountries. 
the NIEs h.1n· the largl'St share of two-way trade. This typl· of tr.1de is far 
kss imp11rta1~t for Sl'Coml-gl'llc:ration NIEs and othl'f lkvcloping countril·s. 
l il>Wl'Vl'r, .hl'Se broad avl'fagl'S ronce.il substanti;il v;iri;itions in thl· tigures 
for individual rountries ;ind rountry groups. P;irtinrtirly notl'Worthy is thl· 
rasl· of Japan, which is the only onl' of thl· six l;irgest l>M Es that dol·s not 
l'llg.1gl· in a rclativdy largl' amount of llT. 

Thl· aggrq~.ltl' figures suggl·st a positive relationship hl'tWl'l'n till' kvcl of 
lkvdopml·nt and the share of llT in manufacturl·d trJlk. Whatl'Vl'r thl· artual 
lktl'fmin.111ts of llT, the litl'fJtllfl' on thl· suhjl·rt rk;1rly dl·monstr;ltl'S that 
soml' of them ;ire rountry-spaitir or hil;iter;1l in naturl'. An-ordingly, thl· 
most desir.1hk 1m·.111s of assl·ssing llT is in tl·rms of hilatcr.11 tradl· flows 
bl·twl·en rountril'S or country groups. Thl· typl'S of prnlirtiorl'i that would 
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n.-sult from such .m c:xc:n-isc: arc: basc:d on the: prc:misc: that trading partnc:rs 
that arc: similar with rc:gard to income: lc:vds and markl·t size: will tc:nd to haw 
largc:r shan.-s of HT in thc:ir bilatc:ral trade: than thosl· that an.· not similar. 

Whc:n trade: bc:twc:c:n a hc:tc:rogc:nc:ous sample: of countril'S is ailalysc:d. the: 
similarity hypothl-sis should ll·ad to substantial nriation in the: HT sham; for 
many pairs of countril"S (or country groups). The: rl-sults in Table: 4. I bc:ar 
out this l'Xpc:ctation. Looking first at the: tigun.-s for DMEs. 47 per cc:nt of 
thc:ir intra-trade: \\·as in the: form of two-way trade:. This comp.trl'S with a 
sl arc: of IS pc:r cc:nt in the: same: group's trade with dc:vdoping countric:s. 
h. contrast. the: dcwlotJing countric:s had a slightly highc:r HT share: in thc:ir 
intra-trade: (16.7 pc:r cc:nt) ~han in thc:ir trade: with DMEs (14.<J pc:r cc:nt). 

furthc:r support for the hypothc:si~ is obtainc:d from data for more: narrowly 
dc:tinc:d groups of rnuntril"S. Two-way trade: bc:twn·n the: six fargc:st DMEs 
accountc:d for S.l pc:r l·c:nt of the: group's total intra-trade. With the: c:xception 
of Japan. all thc:sl· DMEs rc:port large sharc:s for llT. The: corresponding 
c:stimatc:s for the nujor c:xportas among devc:loping countries .1.lso conform 
to the hypothesis. The: NIEs occupy a middle position bc:twc:c:n the: DMEs and 
the: sc:cond-generation NIEs. In terms of the: country-similarity hypothc:sis. the: 
group's sharc:s with 'surrounding' partnc:r gro•Jps should be of similar magni
tudc:s. and this is c:xactly what thl· figures fi.1r the: NIEs in Table 4.1 rdkct. 

Country d.1t.1. also provide: c:vidence supporting the hypothc:sis. The: two
way trade: offr.1.nn-. the fnkral lkpublicofGnmany .1.nd thl· UK acnmnts for 
a subst.1.nti.1.I portion of all thc:ir trade: with DM Es and with c:ach other. lksults 
fi.n thl· USA arc: soml·what difti.:rc:nt. Thl· proportion of llT in that country's 
trade: with dn·doping countries (in particul.ir. the: NIEs and sc:cond-gl·m·ration 
NI Es) is n.·mark.1bly high. In this instance:. country simibritic:s may bl· of less 
importarKl' tlun othc:r l·nmomic .md/or politic.1.I factors. Thl· s.lllll' may apply 
to the llT sharc:s ofJap.111. which in gl·nnal arc: far s111.11lc:r th.111 those of otlll·r 
l>MEs. 

Although thl·rl' is wide v.iri.uion in llT sh.1rc:s, .1lmost .111 countric:s h.Wl' 
c:xpl·ril'lll"nl a r.1pid innc:.1sc: in this typl· of tr.1dl·. T.1bk 4. 2 don11111:nts the 
growth in llT bl'tWl'l'n 1'>7o and 1'>8.i lnnc:asc:s in thl· llT sh.ires Wl'rl· of 
.1 simrl.ir m.1gnitudl· for DM Es .111d dc:vdoping countm·s. I lmn·ver. thcrl· 
.Ul' fairly wide: difti.·rl·nn·s hl·twc:en p.1rtin1l.ir country groups .md mdividu.11 
co1111tril·s. 1ktwn·n 1 '>711 .md 11>8:; the: sh.irl· of llT in J.1p.111 's tr.1dl· wirh thl· 
world w.1s unch.mgl·d. while: ih sh.m· of llT in tr.Ilk \vith othl·r l>M Es .1<tu.1lly 
dedinc:d. At thl· othl·r l'Xtrc:rm· i' thl· UK. whl'rl· thl· portion of llT in world 
tLllk rosl' by nl·.irly I:; pan·nt.1gc points. 

Among !hl· dn·c.:lopmg counrril·s. thl· 111rH·.1sl· in the: two-way rr.1dl· of 
thl· NI Es w.1s o\"l·r I:; pl·rl·l·11t.1gl· pomr,, .1no!hl·r imhr.1t1011 of this group·' 
tr.1de dyn.1111is111. The: ,h,1n· for sc:n111d-gl'lll'r,1rion Nib ro .. l. by slightly more 
tl1.1n the .1vn.1gl' for .111 dn·dopmg rountril''· whik .1111ong thl· non-NI Es 
rhc 11irn·.1sl' w.h 11c:ghg1bk. Thl·sc: tigim·, suggl'•H rhat 111.111y drvdopmg 
roml!rtl'S h.1Vl' yl·r ro n·.1lizl· thl· po!l'n!i.11 for rr.1dl' l'Xp.111sion th.11 1s mlwn·nt 
111 rw11-w.1y tr.1dl·. 



Tahir 4.2 Ch.in~<' m 1h,· .1wr.1~·· 'h.1n· of llT in m.111111:.nur<'<I !-:""d' h<'tW<Tll 1''711 .md l'JH:i, hy «ountry ~roup•· 
(d1tli.·n·1K<'' in p<·n·,·nt.1~,· pu111t,I• ) 
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Tl'h l-'11":\ Y TR!\llE IN SIMILAR PRODUCTS 

With n·gard to t\\·o-wJy trJde between difti.-rent nmntry groups. the 
fastl-St growing componrnt w;is the DMEs' trade with NIEs. This applies 
even to Jap;in, where the strong emph;isis on inter-industry spl·l·i;ilization 
kwes compJrativdy link room for llT. A similarly high inl'rl'JSl' in llT 
wJs observed for the NlEs. trJdl· with second-generation NIEs. whik the 
tigurl-s for trJde bl't\\"l·l·n other groups of devdoping countries present J 
mixed piaure. 

The impn.:ssion th;it emerges from this l'Xercise is th;it thl· levd of llT is 
especi;illy s .. ·nsitin· to the n·onomil- l-hJral-teristi.:s of the trJding pJrtm·rs. 
VJrious economic attributes mJy bl· determirunts of two-wJy trJde. but 
thl· most obvious is thl· k\-d of incoml·. The estimJtes of llT shares and 
their l-hanges ovi:r time suggest J systematic rdationship between thl·se two 
\'Jriables. The more devdoped J country. thl· greJter the portion of IIT in 
its manufactured tr Jlk.' Furthi:rmorl'. when trading pJrtni:rs Jre similar. thl· 
shJre ofllT in bilafl·r.11 trJde tl·nds to be highl·r. Amon· extensin· investigation 
of thesl· geni:r.1li1.nions will bl· cJrried out in a later chJpta. 

An industry-specific view of IIT 

The ,fisn1ssion in the prl'\·ious sl·crion w.1s conCl'rlll'd mJinly with the direction 
of tr Jdl·. An .1lterr1Jtin· li1ll' of investigJtion would ti.Kus on the prodtKt 
composition of tr.Ilk. Much of thl· theory is l"OIKl'rned with tlw product 
structurl· of intl·r-industry trade, alfhough thl· product pattan of llT is Jlso of 
intl'rl'St. Thl· pn·scnt sn·tion providl'S J dlKllllll'll[.uy .Krmmt of this Jspect. 

Tabk -L\ shows thosl' mdustril·s reporting rdJtivdy large shJrl'S of llT 
in 11>8'.'i and .Kro11111ing for Jt kJst I pl·r n·m of thl· tot.ii in till' respectin· 
country group. ( )n~· point that is in1111nliJtdy JPPJrl'llt from this tJbk is thl· 
rl'-Cml'rgl'n\l" of ro1111try s1111il.1ritil'S Js .1 dl'tl·rmin.111t of llT sl1.1res. The shJre 
of two-w.1v tr.1dl' 111 p.irtil"ul.ir imlustril·s tl'nlkJ to bl· higha for tr.Ilk within 
l0 .1d1 country group tl1.1n for tr.Ilk hl·twn·n DM [, .ind dl'\·dopmg countnl·s. 
This w.1s p.1rti\11l.1rly trul· for dl'vdopi111~ l°ountno, ;although. on .1wr.1gl-. 
this group l'n!!.lgl'S 111 kss t·.,·1-way tr.Ilk for .111 111.111ut:1rtun·, th.m l>MEs. 

hom tl11.: lksrnption of llT .1t thl· lxgmnmg of this d1.1ptn. It is rk.u th.It 
rat.1i11 industril'S .lrl' morl' hkdy to tigun· promirwntly 111 two-w.1y tr.i.k tl1.111 
otha,. ~ud1 industnl', .lrl' llkntrlil·d hl'rl' on thl· b.1s1' of .1va.1gl· sh.Hl'' of 
llT c1lnrl.1tnl ll\"l"r .111 47 rountril'S 111 thl· s.1111pk. An-ordmg to thl"Sl' gloh.11 
tigurl'' (whtrh .lrl· 1101 shown). erght 1mlu\rril"'· whirh .1n-mrntl'd for at k,1,t 
I pa fl'llt of wort.I tr.Ilk 111 111.111ut:1nun·s. h.1d llT \h,1rl·s rn l"Xl°l'\\ of :ill pl·r 
n·nr. Thr l.1q.:l''f ,h,1n·, Wl'rl" n·rordl'll for 1111sn"ll.111l·o11s d·:ctrictl 111.1d111wry 
(SIT<: 711>). pl.1\t!t. 111.urn.11, (Sri<: ~81) .111d otiin· 111.1d11m·, (SITC 714). 

Wlwn rndu,frrl'' \\"l'H' groupnl hy l"IHl-mr 11110 l·.1p1t.1I good,, roll\llllll'r 
good, .111.I 111rn111nli.lfl' good,, l11gh gloh.11 ,11.1n·, of 111" Wl'rl' found 111 .111 thrn· 
d.1"l''· Tiu' rl·,ult '' '<lllll'Wh.u 'urpnsrng. ( ;1n·11 rlw v.1rrl·ty of drfti:rl·nt1.1trd 
produn' 111 ro11,11111l·r-good' 111d11,rnr,, rill' proporrron of rw11-w.1y rr.11k in 

,,:; 



Tabl~ ... 3 lnJustril•s.t1 ·with hi~h llT shan•sll' in tr<1dc of DMEs and dcvclopin~ countries and arc<1s, 191!5 (pcrccmta~cs) 
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.... uJ •. d l Jc"·clu..-iu" l.'.1.nmt1·i.cs t..ir whh·h partner i:uuntry datd wcrc t1vtdldhl11:. 



T\l'l l-'11· t\ Y TRADE IN Sll\.lll!\R l'Rl ll>t:1 ·T~ 

that group was l.'xp1.·ctl.'d to ht.· grl.'Jt1.-st. Consumi:r goo.is. howl.'vl.'r, do not 
tigurl.' as promin1."11tly in cwo-\\·Jy trJd1.· .is l.'Xp1.·ct1.·d. Among thl.' top t1.·n 
industri1.-s in thl.' r;mking by global HT sh.trl.'s. onlv two - phumJcl.'utical 
prodtKts (SITC 5-tl) Jnd fumiturl.' (SITC 821) - fall in this CJtq~ory. By 
l.·omrast. ti\-.: out ofthl.' top tl.'n Wl.'rl.' produci:rs of c.ipitJI goods. Thl.'y indudl.': 
non-dn·cric pmwr gc:nl.'rJting nuchin1.·ry (SITC 711). ofticl.' nllchinc:s (SITC 
71-t). dl.'ctric powl.'r machin1.·ry (SITC 722). miscdlln1.·ous l.'kctric nuchinl.'ry 
(SITC 71!-J) Jnd JiraJft (SITC 7.H). Thl.' rmuining thrl.'l.' industric:s in chis list 
-orgJnicchrn1ic.tls (SITC 712). pbstic mJtl.·rials (SITC 581) Jnd miscdl.mmus 
chl.'mic1I produces (SITC 5W) - produce: intl.'rml.'diatl.' goods. 

Thl.' dJtJ in Tabk· -t . .l show thJt the: largl.' shJrl.'s rl.'rnrd1.·d for c.tpital goods 
rl.'sult from th1.·ir promin1.·ncl.' in thl.' two-wJy trJdl.' of DMb - in particubr. 
the: trJdl.' within thJt country group. In nm tr Jst. thl.' rok of 1.·onsuml'f goods in 
cwo-w;1y trJdc: 1s pmiti\·dy Jssm·iatc:d with th1.· dn·doping l.·oumri1.·s' irn-okl.'
ml.'nt in world trJdc:. Only on1.· nmsuml.'r-goods industry (ph.irmJc1.·ucic.tl 
products) tigtm·d promi111.·ntly in HT JllHmg DMEs. Thrn· othc:rs (toys Jnd 
g.tnws, nmsir.11 mstrumc:nts. and photogr.tphif 1.·quipml.'nt) hJd rc:lativdy high 
IIT sh.u1.·s in cr.1.k bl·tw~·l·n DMEs and d1.·\·doping countril.'s. And thl· numbl'f 
incrc:asc:d to tin: (ph.1rm.Kc:ucir.1I products. ,·onsuml·r dl.'nromcs, watchc:s and 
dorks. music.ii instrumc:nts .. md coys and gaml·s) in the: trade: of dl.'vdoping 
countri,·s .11nong thl'lnsdvc:s. 

A'i an indic1tor of llT, thl· c:mpiriCJI mc:asurc: of 'tr.1dl.' O\'l'rllp' suffc:rs from 
n·rtain staristiral shortnm1ings. lkpl.'l1ding on th1.· data usc:d to c.1kulatc IIT 
sh.1r,·s. diffrrcnt typl's of two-w.1y tr .idl' !lows m.1y soml.'tim,·s be: lumpl.'d 
tog.:thl'f. Soml.' of rh,· r.:asons for thl.' r,·sulting st.ltlstiCJI untidinl·ss of 
llll'JSllfl'S of IIT l1.1n· .1lrl'.1dy bl.'l.'11 llll'lltionl·d m thl· 111trodunion to this 
ch.1ptl'r. Th1.· llll'.lsUrl·mc:nt diflirnltil.'s ;irising from thl· fart that ditli:rcnt 
typ,·s of llT arl· ,t.1cistic11ly indistingmo;h.1bk h.iH' kd soml· rcsl.'arrhl'fs 
to rondudl.' th.It .111 l·mpinr.11 assl.'ssml·nt of IIT mJy b1.· futik. lnstl.·;1d. ic 
h.1:0. b,·l·n suggl'!'>ll'll th.It cmpincists should inn·scig.ltl' pattc:rns of changc 111 

two-way tr.Ilk r.1thn th.111 fonts on th.: l.:vd or sharl' of surh cr.1dl· (I )(.';1rdorff. 
JCJ8-t). Whik till· pr'''l'llt study docs not quitl· shaH' thl· p.:ss1mism rl'g.udmg 
llll'.1sur.:mcnt issUl'S, thl· 1.tst p.1rt of this d1.1ptl'r romidl'rs d1;111g,·s in llT 
on·r tillll'. 

hgurl' -t.1 shows tl10'l' industri,·s that an-ountl.'d for .It Lht .1 modn;ilc: 
portion of world tr.1,k in I 'J711 .1ml l.'Xpni.:nrnl suh,t.111ri.1I inrrl'.l'l.'S in llT 
sharl'S by l'JX:;. In th,· r.1,,· of th.: :iirrr.1ft ind"'try ('..;IT<: 7.l·I). thl· global 
sh.trl.' of IIT rosl' mor,· than 2<1 pacl'nt.tgl· pomt,. ( ;;iins in thl· othl'r industril·s 
shown in thl' tig1m· r.lll~l'll from 111 to 211 pan·ntJgl' P"ints. Th,· imlustnl's 
'how11 indmlt· n·pn·sl.'llt,ltiVl'' from .111 thrl'l· l'nd-11,l'f groups - c1pi1.1I gooJs. 
conM1mcr gooJ, .111d llltl'rllll'di.ltl's. 

( lvn.111. till' tr.tdl· composition of 'Jl l indu,tril'' w.1, co11s1danl 111 dr.1w111g 
up hgun· ·I. I. ( )f rlll''l.", <17 rl'cordnl .111 incn-.tsl' 111 llT sh.trl'' bl·tWl'l'n l'J70 
.111d l'J8:;. ( )11 ,l\'l'f,l~l', thl' lllCfl'.ISl'S Wl'fl' of .• 11111d1 grl'.ltl'f m.1g111t11dl' th.Ill 
dl.'frl'JSl"'· Not only dol'' two-w.1y tr.1dl' .1n·o11nr for .1 ''f.:llllicmt portion of 
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Thi-; dupClT complccl'' cl1l· ·,urH·y' portion of chc hook. Till· l'Vidl·nn· 
of IIT h.1s hl'l'll l'X.1111im·d in .1 w.1y ch.it highliglH, p.1rtin1l.1r ti:;1Curl'., cl1.1c 
;1rl· rdn·.111c co thl' d..,c11"io11 111 l.ill'r dupClT,. Thr rd;itionsh1p' hl'CWl'l'll 
country simil.1r1C1l·, .111d cwo-v.·.1y cr.1lk .lfl' H'ron,idnnl 111 ( :hapll'r' 7 .111d 
'J whl'fl' .111 l'lllp1rK.1I lllVl''>lig.11i1111 of till· l'l"ono1111l',-11f-.,c1lc modd 1' clll' 
focll'; of d1,r11"io11. Till' intl·rvl·11111g ch.1pcn, H'lllrn co cl1l· t11pir' of intn
imfu,tri.11 spcn.1hncion .111d llltl·r-imfu,cry cr.1dc: .111d rdy pmn.mly 011 .111 11-<) 
fr.1111c:work. 

Notes: Chapter 4 

·1 ht· 'u~wn ow<'' 11' 1>r1~111' 10 1la· 11m·x1w< 1nl <·111p1r11 .11 li11d111~ 1h.11 th<· 
ti1r111.111011 of1lw lk11d11x U1111111.111d !11<' roll'<''llll'll! dl\111.11111111~ oftr.uk ol1'1.1d<·, 
lnl 10 ~rc.un .11111111111' of 1111r.1-111cl11,1ry Ir.ult- r.uha 1h.111 lo llll<'r-111d11,1ry 
'l'<'n.1h1.1t1011 .111.I Ir.ult- .1111011~ m<·mlwr': '<'<' Vl'rdoorn. l'>I~ I l'n·v1otl\ work 
h.1d .11 k11owkcl~<·d lhl' ro!.. ol prdl-r.·11<·<· \llllll.1rill<'' .11ul lhl' 1111n.1111011 hclW<'l'll 
produ.-r d1lfrrc1111.111011 •11<1 <·.-01101111<·, ol "·.ilc .1, dc1n111111•11I' of rill', 0111p1"111011 
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of tr.id.: in nunut:il"tur<-s. ll<>W<"\Tr. th<· link b..·t\n-<·n th<-S<" hypoth<-S<"S .md llT 
h.1d y.:t to ho: 111.1d.: .:xpi1nt. 

~ In most stud1.:s th<· .:xpr<-ssinn us.:d is: 

( .\,. + .\I .. ) .\, - .\I,, 

.\,. + .\I,, 

This n·rs1011 ohsntrco; th.: <·h.1r .1ct.:r of th.: tr.id.: ov.:rl.1p. It is use-fol in .111oth<·r 
s.:ns.:. hown·<·r: it highlights th<· n>mpl.:m.:nt.1rity bctw.:cn llT .111d n.:t tr.id.: • 
.111 .1sp<·ct th.11 is stn·s-;.:d in l.11.:r p.1rts of th<· hook. 

] J.1p.111 1s .111 nc.:ption. Its llT sh.ir.: j, t:ir h.:low th.1t of oth.:r DMEs. On.: 
.:xpl.111.1tion m.iy ho: th.1t tr.id.: impntim<·nts restrict llT mor.: s.:v.:rdy th.111 
ima-industry tr.1<k. Th<· r.:suh nmld .1lso simply rdl<.i tho: fact th.11th.: coumry"s 
imm<'ns.: <·xport c.1p.1city in most industri<-s 1<·11ds to dw.1rf l"omp<·ting imports. 



CHAPTER 5 

I11ternational patterns of 
factor endounnents 

This ch.1pter. together with the..· tiJllowing one. turns from J discussion of the 
more readily observJbk ti.:aturc..·s of spet·iali!Jtion and tr Jde to their underlying 
determin.mts. The..· chJptc..·r begins with Jn empirical an;1)ysis of the distribution 
of farror ePdowmc..·ncs Jnd then moves on co the subjc..·ct of faccor abundanec..·. 
The..· thc..·oretit·al models which serve as .1 framework for the..· organization and 
incnpret.Hion of the..· evidence re1_-civc p.1rticu!Jr anenrion in the following 
discussion. 

In order to exp!Jin the patrc..·rn of imernational tr.1de. theorists have consid
ered three bro.id sets of dctc..·rminancs. { )ne set is tc..·chnologit·al. These tkter
mirunts l.lll be reprc..·sc..·mnl by intn-r:ountry vari.Hions in (relative) diiciencies 
;md givc rise to comp.irative Jdvant.1ges through dirfrrences in production 
functions. The ninrdian model of tr;!de provides ; n example of this line 
of reasoning. F.1nor c..·ndowments .ire..· a second set of determiruncs. Their 
dln·ts .m· highlightc..·d by the farror abund.mce model. which pnwidc..·s much 
of the fr.1111ework for the pres~·nt study. The..· third group of dc..·tc..·rrnin.mts is 
de111.111d-relatc..·d forces. Although thc..·se phenomc..·ru h;•n· now daimnl a pbce 
in the..· litrr.1turc on tr.1c..k. thne is no equiv;1knt demand-oriented theory of 
imc..:rnation.11 cradr. sinn· the rc..·suhs it could produce .ire..· trivi.11 (Dixie .11111 
Norman. l'IHO. p .. l). 

Thc..:orists h.1vc .Kk1J11wkdgnl ct1.1C one deficirncy of thc..·ir work is the..· Lick of 
.1 universal modd of l·omp.1r.1tivc..· .1dvant;1gc.." In the ahsenn- of such ;1 model. 
till' usual pr.1nin· rs to explain romparativc..: .1dv.111tage in terms of only one..· 
sc..·c of dc..·cc..·rm111.111es. The..· most striking t·x.1111pk of this prartin· is found in 
till' factor .1bunc..l.111n· .1ppro.ich. In order to highlight the.. rok of incn-niuntry 
diffrrc..·rirLS in 1:1rcor .1huml.mcc..·, ochrr dc..·cc..·rminanh of ro111p.1r;uivc..· adv.111t.1gc..· 
.ire..· nnrtr.11izl'li wich the..· hdp of spn·itic assu111ptio11s. The..: df1:rts of tnfo1ology 
.ire..: c..·xd111kd by the..· .1"umption tl1.1c .ill rountril's h.1Vl' .1rrl'ss co till' saml' pool 
of rcch11ologic.il knowlnlgc. r.c..-. slurc the..· s.1mc..· produrtion ti111nio11s whid1 in 
.1dditon ohihrt wnst.111r returns Co sr 1k. Till' rok of dr111.111d rs m·11tr.11in·d hy 
the..· .1ss11111pc1011 rh.1c 1·011s11111ns' t.l'tc..·, .ire..· '11111Lir. both hc..·twc..'l'll countnrs .111d 
.irross income kvds. In tht·on·c1c..-.il p.1rlancr. the..· 1.1ttrr .1ss11111pt1'11l j, known 
.1~ till' poscu1.1tt· of '1dr11rir.1l hom11chc..·r11· prdi:rc..·nrrs '. 

Strmgcnr ,is,11111pc1011s hkc..· thrw h.1vc..· lnl to lllhlllHkrsc.111d111gs of till' 
rok th.IC throry m.1y pl.1y ill l'lllpirrc1l work on tr.1dl'. Hii-:orom l'111piric1l 
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tt.-sting of any traJc: thc:ory is qul-stionablc: if the: crucial assumptions arc far 
rc:movc:d from rc:ality. lkti.itation of such thl·oric:s would comt.· as no surprise:. 
whc:rc:as support would mc:an little in vic:w of thl· c:xtrc:mc: and oftc:n rnreali"tic 
assumptions tht.·y c:mbody. All this sc:cms to suggest that the prospects for 
carrying out a convincing empirical application of a particular th..:ory arc: not 
bright. 

Concerns such as chcsc: arc: valid. but thc:y also ignore one of the: main 
functions of tradl· thc:ory. The: tn11· purpose: of most modds is to highlight 
a particular characteristic of trade and not to reprc:scnt the t·omplc:tc workings 
of the world trading system. Sc long as an ·application' is not rc:gardcd as 
J rigorous test of a theory's validity. thc:orc:tical propositions can play a 
constructive: role in c:mpirical investigations. The: propositions - cvc:n if thc:y 
depend on qm·stionablc: assumptions - can serve: as a guide: for the: organization 
and systematic prc:scntation of c:mpiric1I information. Furthl·rmorc:. data that 
arc: organized and prc:sc:ntc:d along the: linc:s suggc:stc:d by a givc:n thc:ory c:ithcr 
lc:nd thc:msdves to interpretation in the spirit of that thc:ory or rn·c:al facts of 
real lifi: that arc at variann: with thl· theory's predictions. Both outrnmc:s arc: 
of interest to thl· analyst. 

The prl·scnt chapter represents an exam pie: of an l·mpirical application which 
makes usl· of a particular tradt.· model in thl· sc:nSl' desnibed here. In view of thl· 
dominant rok that :hl· factor abm~datKl· thc:ory plays in this chaptc:r. the tirst 
section considers soml· of its empirical implications. This is followed by an 
examination of c:mpiric.11 methods to mnsun· countries· factor endo\\·mcnts 
and to assess fartor abuml.mcc:. Thl· third sc:ction applies these methods to data 
for a bq~l· sampk of countries. The chapkr nmdudcs with some don11nc:ntary 
evidetKl' on thl· rdationship bet".'l.°l'l'll factor abund;mce and the commodity 
structure of net trade. 

The factor abundance theory in higher dimensions 

The theory\ n·ntr.11 proposition is an un.!mbiguous prediction of the direction 
of trade. In .1 world of two rountril''· two goods and two factors, l'ach country 
will export that good which makes intl·nsin· usc of its ;1bundant fat·tor. In 
onkr for rradl· to occur. the two nnmtril·s must difti:r in factor ahundann·. 

Thl· dirl·ction oftr.1dl· in this 2X.2X.2 modd r.111 he prl'llictl'll uncquivorally. 
Wl1.1t happl·ns, hmwver. if thr tr.1ding world i!'> mon· compkx. involving .1 
multitulk of rounrril·s. goods ;111d factors? This lllll'stion had long puzzkd 
both thl'onsts .111d l'mpiricil rr,l·.1rd1l·r,. Thl·ori't' must gr.1ppk with thl' fart 
tlur thl'ir h;1sir model yidd, dl'tnmi1urr soh1tio11' only for thl· 'laboratory <".ISl' 
of twom·,,·_ Empiricist., .1rr nm1pdkd to rdy 011 .1 11.irrow. rw11-di111l'11sio11.il 
thl'l1rl'tical fr.11m·work .1, .1 h,,.,,, for .111;1ly'i' of .1 higlwr-diml·mional world. Ir 1s 
only rl·n·ntly th.It rdilll'llll'llh 111 thr thl'l1ry h.1vt· promisnl a ,olutio11 to so:lll' 
ofrlw,l' prohkms. Thl' work ofl >ixir .111d Norm.111 (l'JHO} .111d lk.1rdorff(l'JHO, 
1 'JH2} h.1s produrnl .1 morr grnn.il 'rt of result' 011 fanor ah1111da11n· rr.1dl', 
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albeit at some l·ost in pn·dictiw power. 1 In a soml·what diluk·d form. the law 
of l·omparativc advant.igl' .ind the proposition of factor abundann.· arc shown 
to be val;d in a world populated by many rnumrics. goods and factors. 

The origin.ii. ·strong' version of the fanor abundance proposition rests on 
the condition of twoncss. Thl· new. 'weak· \·crsion. however. is derived from 
a more general modd. It asserts that compantivc advantage (or. more spc
citically. factor .ibundancc) determines trade patterns only in an ·on-average' 
sense. Countries h.ive .i tend1:11cy to l'xport the goods thl·y would produce 
rdativdy chl·aply in autarky. And to the l'Xtcnt that comparative advantage 
is based on f.Ktor .ibundance. countries tend to l"Xport those goods th.it use 
abundant factors rdativdy int1:11sivdy. 

In more formal t1:rms. thl·se generalizations can be cxprcssl·d as corrdations 
bl·twn·n net exports and thl·ir determinants. A we.ik vnsion of thl· law of 
comparative.· advantage implil'S a nl·g.itive corrdation betwn·n l'ach nmntry's 
autarky prices and lll't exports when trade is in l'quilibrium. Likewise, in 
an JI-<.) setting with many countries. goods .md factors. the factor abun
dance proposition implies .i positive (corrdation-likl·) .1ssociatio11 betWl'l'll 
lll't exports. factor intrnsities and factor abundarKl' (Dl·ardorft: I 'JH.2). It is 
important to notl· th.It thesl' corrdation results nor only rdi:r to thl· din·ction 
of trade (as thl· 'strong' n·rsion of thl· proposition) hut also t.ikt· into .icnnmt 
the volmnl' of tr Jdl· in thl· various goods. This frattrrl' is espl·cially usdul in 
the intl·rpn·tation of empirical n·sults Lltl'r in the hook. 2 

A tinJl point rnncl·ms thl· tkxibility of the rheoretic1I framework for any 
empirical study. < lnn· ;J p;irtirnlar modd h.is been sdn·tl·d as thl· nmceptu.11 
basis of study. its thnHetical contl·nt will usuJlly rl·quirl· soml' moditication 
in order to be .1cn·ssihk to l'mpiric.11 methods. In the prcsl·nt c1se the modi
tic1tion rnt;1ils a nm1promisl· hl·twn·n thl· simplistic hut 'strong' rdationships 
tlut l'lllergl· from the .2X.2X::! modd and the nimpkx hut 'weak' rdationships 
tl1.1t duractl·riZl' l.irga modds. Thl· n-;1son for such a compromisl' is simple. 
Pn·nse predinions rq~arding thl· structurl· of rr.1de .lfl' not pos-;ihk owing to 
till' indetaminacy of pattans of production and tr;uk in modds with more 
good' tlun factors. Morl'l>Vl'f. rill' Wl·ak vasion of till' factor .1hu11d.111n· 
proposition yidds hypotheses th.It .ire so complex th.u they prl'Vl'llt thl· dirl'l't 
applicrtion to rl·.11-world <bra. lkr.111Sl' of thl·se limitations thl· pn'Sl'llt study i~~ 

mmkst in its 111ethodologic1I d.nms. The m.rin objlTtivc is to portray p.rttl'fm 
of imanation.11 sper1.1li1.1tion .111d tr.Ilk in such a w.1y that 'Ollll' of till' trait' 
suggl''ifl'll by tlwory cm hl· .1,•.e"ed approx1111.1tl'ly. 

The measurement of factor abundance 

A satisfactory llll'thod of dl'tl·r111111111g f.tt"tor l·ndowllll'llf' .md 1:1nor .1h1111-
d.11Kl' must de.ti with .rt le.1,r thrl'I' '"Ill''· Thl''il' rd.1tl' to thl· 'l'kd1011 .md 
dl'li11irio11 of rill' f.1nors to hl· st11d1nl, rill' .1ppropr1.1tc 11,l' o( d.rt.1 to llll'.ISllrl' 
cndowml·nr lcvds, .md the dt'r1v.1t1on of t:Kror .1b1111d.11Kl' indir.rtor,. 



l'A TTERNS lll· l·!\lTllR ENl>llWMENTS 

Capital and labour wen: thc: factors traditionally rnnsidcrc:d in applications 
otthc dassil· two-dimc:nsional modd. Howcvc:r. the puzzling c:mpirical rc:sults 
obtainc:d with two-factor modds cvc:ntually ic:d economists to extend the 
framework.·' Om· l"Xtc:nsion was to rc:ddinl· capital to indudl· both physical 
and human capital. Thl· two typc:s of capital mdowmc:nts could then be: com
pared with labour endowments in ordc:r to rc:asscss the basis for comparative 
advantage. 

The prc:scnt cxcn:isc: usc:s a similar approach. distinguishing between four 
broadly dc:tim·d fa.:tors of production: physical l·apiul. skilk·d labour. semi
skilled labour. and unskillc:d labour. In the case of physical capital. probkms 
arisl· bCl·auSl' capital stork is a hctl·rogml·ous l·ollcction of machinery and 
equipment. and not a primary input. The nmcc:ptual difficulties resulting 
from thl"Sl" rirrumsta1Kes have been extensively dc:batc:d in the literature:' 
But a simplistic view of (physil·al) capital is still justitic:d so long as it docs not 
invalidatl' major propositions about the rdationship bl·twecn factor abundance: 
and international spCl·ialization and trade (Ethier. 1'>79). 

The second factor inhaitl·d from the original 11-() modd is unskilkd 
or ·raw· labour. Unlike physical capital. this factor's sc:rvicc:s clearly meet 
thl· requiremc:nt of being a primary input. Unskilled labour also rnmes 
doscst to fulfilling thl· thc:orc:til·al postulate that factors arc homogeneous and 
qualitativdy alike anoss ditii:rent rnuntrics. lk1Ke many of the concc:ptual 
complications arising in rnnnc:ction with physical capital arc: absc:nt. Unskilkd 
labour. howc:vcr. represents only a portion of the country's labour force. 
1 luman capiul acquin:d through education .md training is l·mb:.1died in the 
bbour force. and the unskilled or raw labour component is not directly 
obscrv.1bk. 

The indusion of human c1pital as a sc:parate fartor of production scrvc:s to 
distinguish hl·twl·c:n till' original factor proportions modd and its extensions. 
The: b.1sic notmn is simple:: human capital is forml·d through schooling. 
training .111d rdatcd forms of 111n·sm11:11t in workns. An l·arly version of 
the l"xfl·mkd modd (Lcontid". l'fi\) usc:d till" rnncc:pt of 'l;1bour c:fticic:ncy' 
to distinguish betwn·n v.1rious typn of labour. Latl·r nmtrih1tio11s. howc:vc:r, 
focw;cd on skill diffrn·nt1.1ls to represent diffc:renr rates of hunun capit.11 
fornution. 

Prior to the devdopmcm ot a gl·m·r;11in·d factor .!bundance theory the 
inclusion of human .md physical capit.11 rnmplicatl·d thl· ;111alysis by incrl·asing 
thl' numl·wr of f.1ctors to thrn·. In ordn to 1etain rill· 'twonl'ss' of till' original 
modd. soml' .111.1lpts sought to mngl· huma11 .111d physir.11 r.1pical into onl' 
broad aggreg.11<' ,,f total c.1pital. This llll'thod, hmn·vcr. had its own prohll·ms. 
It \\l,1s nc<'c .• sary th.11 thl· two tYJll's of rapital hl· closl' substitlltl's. Morl'ovn, 
till' llSl' of .1 compositl' 111c.1sun· of r.1pit.il yiddl'll n·sults that Wl"fl' int(:rior to 
thosl' obt.1innl whl·n h11111.111 .111d phys1c1I c1pital \\'l'H' Sl'p.1r;1tdy rn·ogniznl 
a' lktcr111i11.111ts of 1r.1dl· partl"fn' (Br.111s1111 .111d Mo11oy1os, l 1J77). hnally. in 
ordn to dl'tl'rminl' till" 'tm-k of thl' r;1pit.il romposlCl', l'stlJIUtl'S of .1ggrl·gatl' 
invl',ttm·m in h11111.111 ·" wdl as physiral rapit.11 Wl'rl' rll'nlnl. Such l'stim.ltl's 
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an: morl' difticult than a straightforward ass1:ss1111:nt of thl' stzl' of various 
skill dass1:s within thl· total bhour foffl of J country. 

In thl' Prl'Sl'nt studv thl' idl'ntitil·ation of skill dass1:s ti.mns thl' basis for 
tfl·atment of human capiul. Th1: acnul numhn of classes to be nmsidernl is 
primarily J maun of data JV ailabihty. ~ The pr1:s1:nt l'Xl'rcisl' employs data for 
unskilkd (or r J\\') bbour. s1:mi-~kill1:d and skilled workers. Thesl' catq.~ori1:s 
rl'Pfl'Sl'nt the l'ntiR· IJbour ti.>rl"l' and togl·thl'r with physical capital serv1: Js 
thl' n>1Keptu.1I framework for a•1 l'Xtl'nded fanor proportions mod1:l. 

I !Jving d1:tnminl·d thl· l~Ktors to b1: considn1:d. Jttl'ntion turns to thl' 
tnl'lhod of ;1ssessm~ ahundanc1: (or sr.1H"ity). Factor abundancl· can b1: pictur1:d 
in .It 1..·ast two ways. ( )n1: i'> to ddin1: abunda1Kl' (or scarcity) in tl·rms of 
physic1l endowml'11ts of factors. FJrtor Jbund.nKl' could then bl· dl·tnminl·d 
from cros'>-nmmry nimpJrl'>llll'> of1:ndowm1:nt kvds. Th1: ;ihanatiVl' m1:thod 
1:mploys an ·l'l"onomic' ddinition of.1bundann· bJsl'd on fartor pric1:s. Acrord
in~ to tll.lt .1pproach. an ahund.mt (sr.1H"l') fa;:tor will co11111und a rdatin·ly 
low (high) prirl' in an autarky statl'. Thi: two view ... yidd thl' SJllll' thn>rl'ticJI 
rdationship betWl'l'n fanor Jbundanc1: and thl' composition of trad1:. 

In l'mpiriral studil's. thl' distinction b1:tw1:1:n a physic.ii and a prire-ba ... l'll 
ddinition of .1hund.111n· tr.msl.itl'S n1to the d1oin· betwwn .1 'stock· llll'JSllrl' of 
fanor 1:ndow111n1ts .md a 1111:asur1: h.lsl'li on rh1: rdative priCl' of fartor sl·rvices. 
A prdi:n:tll"l' for l'itlwr l1.1s ohviom d.ua implications. Thl· physical approach 
yidds 1:stinutl's tlut .lrl' ;ippropri.He for a country opnating 111 Jn ;murky state 
;1ml for .111 nmn:1v;1hk tr.1ding np1ilihria. Most analysts shunned thl' llSl' of 
prin·-h;i.,l·d llll'J'>llre'>. They .irgul·d that 'uch llll'.l'>llrc., must rdll'l·t .mtarky 
rd.1t1onship., if thl'y wcrl' co serve Js prnhnor' of p;lttl'rns of '>pl·cialization 
.md tr.1de. Hl·n·nt tlll'IHl'tic1I work. howl·vl·r. hl' ... 1111wn tlut fat·tor prin-s 
ohsan·d in trading l'ljllilihria can perform the ,,lllll' funrtion. '· As .1 n·sult. 
till' l'lllpinnst' h.,vc .1 re.11 rhoin- which i ... not ronstr.1innl hy ch~· !.Kk of dat.1 
on .111t.1rk y prirn. 7 

hir r1:.1so11 ... of d.1t.1 .1v.11l.ihility, thl' prl'sl'llC '>tudy rd in 011 factor l·ndowllll'llts 
.mil uw ... nmn·nt111n;1l 111l·thods of nti111.1tio11. l'ollowmg others ( B.1 l.is...a, I 1J7'J; 
Bowen, l'JX.\.1; h-;1111l'f, l'JH-t; .111ll Bov:l'n, ll·.1111a .111d Sn·1ka11,k.I'>, l'JH7). 
till' '!Ork of phy'>ll".11 c.1p1t.il '' dl'tl'rlllined h1111 .irn111;11l.1tnl ~ro.,~. domestic 
lllH'\tllll'llC. An l·,ti11Utl' of the nl't c1p1:;1I '>tork Ill fllHl'llt US doll.1r' is dl'r!Vl'd 
by applyin~ .1 lkprl'ri.1tio11 1:11 tor to .1111111.11 gro•,, donw ... tic lllVl''tllll'llt (prior 
Co .lffllllllll.1t1011) .111d ass11111i11~ .111 .1\\l't liti: of Ii ye.1r'. Tl11' llll'thod w.1'> 
l'lllployl·d to oht.1111 l''Clm.ltl'' of phy..1c1l c1p1t.il '>tol'k 111 -17 1 ouncril·, for 
1'>711 and l'JH:'l. M 

An ilk.11 n1111plnlll'llt to l''tllll.ICl'' for rill' 'tol'k of phys11.il 1 .1pi1.1I would he 
l'orrl''J'<llllhn~ mli1rn1.1tio11 011 hum.111 L1p1t.1l. Surh tig1m·'· howevn, would 
n·quin· l'ro110111y-w11k i11for111.1C1011 011 m·•l·,t111l·111 111 h11111.111 r.1p1t.il ;md .1n· 
1111C .1\·.1il.1hk. Nor'' It pr.11'11<".il to l''>Cim.ICl' thr n·rurr,., 011111ve,t111t·m m hum.111 
rap1t.1I, .1, rht''l' L11111ot l•l· ddinl·d Ill .11. l'lnp1r11 .illy oprr.l!io11.1I w.1y. Thr only 
fr.1,ihk· ;1ltnn.1C1vr ., ro l'lnploy .1 'cm k-rd.unl ll't'.l\llrl' wh1d1 dqw1ul, on the 
1111111hrr of workrr' wnh n·rt.1111 l.1hour ,k ilk Tl11·,t· tigurn \l'rVl' ,,, a proxy 
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me.1surl· for hunun •.1pit.1l. Thc:y l·.1nnot bl· prl·cisl· indicawrs. sinn· thq· 
nc:glc:l·t ditfrre1ll·c:s hl·t\n·c:n workers· ·pl·rsonar k·vds of hum.1n l·apital. 
And nmsequl·ntly. thl· count oi skilkd hbourers k.1ds to bi.1ses in intt·r
country comparisons oi human c.1pit.1l endowments to thl· c:xtl·nt that 
the: distribution of hunun l·.1pit.1l among skilk·d workl·rs difti:rs ~tween 
l·ountric:s. Dl·spitl· this potl·nti.11 mc:.1surl·mc:nt bi.1s. it h.1s bc:comc: com
mon practice: to dc:tim· skilled l.1bour as the: numbl·r of proti:ssion.11 or 
technical worh·rs. Thl· s.lml· prartin· is follo\\Td in the: prc:sl·nt study. 
By l"Ontr .1st. the: unskilk·d hbour l".ltc:gory is ddinc:d n.1rrowly to consist 
of illitl·utc: worh·rs. Thl· rc:sidlul catq~ory of srn1i-skilkd hbour thl·n 
bc:•omc:s J fairly bro.id one: comprising all litaatc:. non-proti:ssio11.1l workns. 

In the: H-0 fr.1mnvork. mc:asurc:nu:nt of .1 •ountry's total factor supplies is 
not suit.Ible: to indicatl· fal·tor .1bund.11icc:. Dul· to the: .1ssumption of nm. tJnt 
rc:turns to sl·.1k·. it is rc:btin· c:ndowml·nts which n1.1ttc:r. so th.1t .1bsolutc: kvds 
must be: judgc:d in rd.uion to thl· country's owr .1ll size:. In the: simpkst (2X 2x 2) 

modd sl·vc:r.11 alta11.1tiw c:xprl·ssions for factor .1hund.111n· .trl' .1v.1il.iblc:. Thc:sl· 
in dude: thl· c:ndowml·nt r Jtio bl·t\\Tl'n thl· two f.1ctors in .1 single: •ountry. 
the: c:nd,1wml·nt r.uio bc:twc:c:n country A Jnd cou?1try B for a single: factor . 
.1nd the: share: of country A's l·ndowml·nt of onl· factor in corn·sponding 
world c:ndowmc:nts. Me.1surl·s b.1sc:ll on .111y of these r Jtios will provide .111 
unl·quivor.11 indic.1tion of factor .1bund.mce or scircity. But comp!icJtions 
l·nll'rge onn· t11l· model is l·xtl·ndnl to indudl· morl· th.111 two faaors. In 
th;1t r.tsl·. not .1ll thrc:l· of tltl· .1bon· r.1tios will yield usdt1I me.1surc:s of 
.1bund.111cl·. 

A ·n.1ive' .1ppro.1rh to tltl· me.1sun·ml·nt of faaor .1lmnd;111n· in tl1l· c:xtt·ndnl 
modd is to follow the: pr.lltin·s mnl in tltl' two-fal"tor C.lSl'. Accordingly. 
l·mpiricists will oftl·n rl·pl.in· the c.1pit.1l-l.1bour r.1tio of till· origin.ii 'sm.111' 
modd with r.1tios betwn·n ditli.·rl·nt types of c.1pit.1I .1ml l.1bour. Such 1m·.1s
url'S, l·ven if thl·y .1rl· .1ppropri.1tdy sc1kd. rl·sult in .1sy111111ctri,· trl".llllll'llt of 
factors ;11lll <.mnot bl· justitinl by rigorous llcriv.ition from thl· Unlkrlying 
form.ii model. By rontr.ht. thl' I.1st onl' of thl· .1bovl· 111d1c1tors r.111 sc:rn· 
to rompan· tltl' rd.1t1n· l·ndowml'llts of morl' tlun two f.irtors for .1 singk 
country. This mdir.uor. whid1 is l'Xprl·ssnl in terms of till' country's sl1.1n· 
in world l·ndowml'llt'i, yidds .1 111e.1surl' th.it tn·.1b .111 1:1nors svmmetrir.1lly. 
Yet .mothl·r 111r.1sml' is the r.1t10 bl·t\H'l'll .1 n1untry's slun· in world supply 
of .1 g1n·n f.1nor .md its sh.1rl' 111 world l'Xpl·nditure (h·.1111a .111d Bowen. 
I '>81). This l'Xpn·ssion r.111 !1l· usnl in .111 ordin.il n1.1111ll·r IO detl·rmirll' .1 t:1dor 's 
rd.1tin· .1b1111d.111rl· .Kross ro1111tnl·s. Ir 111.1y .ilso lw tfl'.ltl'll .is .1 d1d1oto111011' 
i11dir.1tor of 1:1dor .1h1111d.111n· or sr.1rnty 111 .1 ro1111try. 

The changing basis for comparative advantage 

Thl· followin!-: .111.ily'" of till' intl'm.uion.il d1'tnb11t101111ft:1nor supplies 111.1kcs 
llSl' of c.irh of rill' thrn· llll'.ISllfl'' dc,rnhl'il .1b11vl'. l11for111.1r1011 of 1111' typ,· j, 

7i 
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required if variations in n.-sourcc a\·aib.bility arc to ht.- n:btl·d to kvds of trade. 
Lcaml·r ( 1984). for example. has shown that in an H-0 setting an industry·s 
net exports can be l·xpn:sscd as a linear funaion of factor supplil-s. Such a 
rdationship inn>rpor ates two dti:cts. one rdating to factor abundance and 
the other to country size. The information on international diOi:n.·nCl's in 
fal"tor l,ldllWmcnts prcscntl·d here will ht.- used in the analysis of net trade 
in manufactures reported in Chapter 7. 

Table 5. I summarizes the endowment pattern in 1'>711 and 1985. The tigurl'S 
show the cxpcctl·d high concentration of physical cipiul in ch .. · DMEs. Thl-sl· 
countries also accounted for a large .;;hare of all skilled labour and a significant 
portion of sc!11i-skilled labour in the country sample. The shifts during this 
period were not grc;:.t but haw dearly favoured the dn·doping countries. The 
OM Es' share of phy.:ical capital dn·Iin;:d slightly although by l'J85 they .;;till 
claimed 85 pl·r cent oi the total. Unskilled labour is the only factor ti.lr which 
these countries had a marginal share of total supply (2.5 pc:r cent in 1985). 

Wh.:n absohm: change-; in factor shares an: nmsidcrcd. thl· trenll cowards 
lesser conn·ntration among the DMEs is recontirmnl. The DMEs' dl·dim: is 
most pronounn:d for sl·mi-skilled labour with lesser -- and roughly equal -
shifts for skilled labour and physical l"apital. However. the wide disparity m 
the di~tribution oi resources bctwn·n DMEs and dcvdoping countries means 
th.n difti:rnKe~ in factor abund.mcc will continue to bl· a paramount sourn· 
of trade bl·twn·n the two country groups for some time. 

l>ifti:rc1Kes m th<.· c.:mlowment patterns oi thl· dcvdoping countries arc 
as int..-resting .1s the: disti1~rtion' be1wc.:en rhc.: two nlJjor nmntry groups. 
Thl· Nib h.ivc .1 i.urly b.ila1llcd rc~ourcc srrurture with scmi-skilkd and 
skillc.:d labour being rdativdy import.int. Thl· pattern oi change: in NI Es is 
ch.iractl izc.:d by rd.Hin· inrrc.:asl·s in the: sharc.:s of physic.ii capital. skilled 
.md sl·mi-skilled lahour and a dc.:dme in thl· sh.ire oi unskilled labour. A 
simil.1r p.1rrc:rn is found among sl·cond-~l·ner.uion NIEs. Thl·se rountrics 
an· rdarivdy bl·trc:r .. ·ndn\wd wirh unskilk·d and semi-skilled labour th.m 
.m· thl· Nib .. ilthough increases in the sh.ire oi physir.11 r.1pital matched th.n 
reporrc.:d ior rill' rirher group. Thl· rcmaming devdoping rountri .. ·s .irrmmt 
for .111 ovcrwhdnung portion of unskilkd l.tbour in the: s.unpk ;111d th..- sh.ire: 
h.1s risen 'mn· I 'J711. Physica I r.ipit;1 I is by far rhl' sr.1rn·,r t:lrtor .11nong thl· 
non-Nlh .. ilthough its r.1tl· oi inrr<.'.lSl' bl'twn·n 1'>711 .md l'JH5 w.1s high. In 
gl·ncr.11. rhl· distribution of productive factors rl·w.ils 'ubst.mtial d1iti.·rl·tKl'' 
bl·rwecn rhc n11111rry groups. Thne vanartons 'l'l'lll ro .1grn· with rasu.11 
impn·,s1on' rq,:.1rding kvc.:ls oi l'Conomil· dn·dopml·nr. 

hgurl·s ior 111div1du.1I ro•mfnl'S rcn-.11 very frw 111st.111n·, oi l'Xtrl·mdy high 
conrl·ntr.ir1011 of i.irtor n1d0Wml·nts. Thl· mosr srriking l"X.1mpk i' rh.u oi 
lnd1.1. who,l· ,h.1rc oi 1111,Lillnl l.1hour .icrountnl for on·r <•2 pn fl'll! of 
till· l'nflrc rounrry ,,1111pk 111 1'>711. nsmg to <1:1 pl·r rl'nr 111 l'JH'.1. Although 
l1h\'l·r. lnd1.1 \ sh.I fl'' of ,killnl .111d 'l'llll-,killnl l.ibour wrre also rl'ln.1rk.1bk. 
hgur..·s for tlw USA n·pH·,1·nt .111orlwr in,r.incc oi fa1·tor ronn·ntr.u1on. The 
co1111rrv hrg.111 rill' 11>70, wah l.irgc.: ,11.1rrs of phy,1r.1I c1p1t.1I. 'k11lnl l.ibour 
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Tabl~ S.1 1l1,1nbu11011 of t:inor ,·1i.low111t·11h. l'J711 .ind l 1lH5 

r~~.~~~\!_!1__&~_~.!) ~~,!~) c~~.~·~~!.~·y _~!!I!'~!~- (c_~Hulf_f_)'_ !_4:!1~~J..!•& ~!! !•~l"!!l1qu~h~~} 

Physh·al capital'" Skilltod 110Lour" Stomi .klll"d lubuur• Uu~k I I 1.,,1 l t1l>1111r"' 
l\_lunt ry ~rout>, C'll\11\l ry 01· area 1970 ! \ltl~ 1Y70 l YI!~ I" ]II I \It!~ l \I }ll l'Jll> 

--- ---- -- - -

Al 1 lA'tls \10. ;3 II'. 27 bb .O.l b2 .!!7 ,4. lti l,b. 71 l. 37 2, I, 7 
ul wldi;h: 

Si~ ldrgest UMEs 74.03 70. lb 52. 31 411.55 ld.82 Jil,W l.bb !. 20 
!-'ranee 7. 38 (4) 5.13 (4) 5.33 (b) 4,b, (7) 4 .1 ~ ( 7) l. :lb ( ')) O.OCJ(IJ) 0.09( l2) 
Germany, Fed. k"I'· ol Y. 71 (3) b.b2 (3) ;,8.l (;) ; .bO (b) '•.in ( b) 1 .. 1 j (b) 0.11 (31) 0.11 (:10) 
J:aly 4.02 (b) 3.48 (b) 3.25 (8) 2.71 (9) 3. 91 (9) ] .02( 11) o. ;1,(1 )) 0. 21,( 2 l) 
Japan 11. l 7 ( 2) 17.1>2 (2) b.~9 (3) 7 .08 (3) 10. 74 (3) 8 ,1,11 ( l) 0.2,\(27) 0.22(2b) 
l:nitt:J Kiu~Jvm '· .80 (;) 3.91 (;) b.1.0 (4) ~.74 (~) 5 .oo (') ] • bl ( 7) U, JI.( 21 ) U.10(11) 

t.:ni teJ St41tc:s )b.9~ ( 1) 33.40 (1) 24.91 (1) 22.77 (1) 15. 10 ( 2) I~ .Ml ( 2) o. t>(W) 0,1,4( l l) 

Other ~Es lb,;O 1 ;.11 IJ. 72 14.]2 10. Jb II.; l l. 71 l. 27 
Aust1·al ia• 1.79 (8) 1.72(12) l.2.b(l8) I. 34(17) 
Austria 0. 7>( l \I) 0.78(19) O.bl(2Y) 0. 'II ('I I ) O,b4Ull o.41>( nl ll.tl I (112 l IJ.Ol(ld) 
s.,1,ium 1.19(13) 0.72(21) 0.90(21) 0.84(25) ll. 72(22) o.;:1(29> 0.02( 38) 0.0208) 
c.rn .. da 3.75 (7) 3.29 (7) 2. 38 ( 9) 2.bl (10) l.~7(l7) I. ~I.( lb) 0. 2 7 ( 26) o. ll( 19) 

Denmark U.b)(21) 0.))(2)) O.bl(2b) 0. 711 ( 2b) 0, 11) ( jj) (). jli( ,14) U,Ul (112) O.Ol{ld) 
Finland 0.&0(;!3) 0.1>4(22) 0.)6(30) 0.64(29) 0 • '·204) 0.21J(lb) 0.01 (112) 0.01 (113) 
l;reece 0.411(24) 0.49(2!1) 0.4702) o. )4( 33) 0.1>'>( 2b) 0, 1,\1( j(I) II. Jll( 21t) 0.11.( 2H) 
Ireland 0.17(38) 0.21(40) 0.23(40) 0.23(40) 0.22(39) 0.17(1d) U.01 ( 1,2) 0.01 (113) 
Israel 0.25(32) 0.24(38) 0.33(37) 0.43(35) o. lb{42) o. 11>(42) 0 .Cl~( I)) 0.04(:J4) 
?\ether lands I.bl {\I) I. 2tl(l )) l. 44( 17) l.4;(l;) 0,\14(W) o. 7>U2) (). 02 ( J!I) 0,02(]!!) 
Sc::w l.eolaud 0.32(2b) 0.28(36) o. 29(31!) 0.26(39) 0.22(39) 0.1\1( 39) 0.00(4b) 0.01(43) 

Sor""Y O.bb(20) 0. 77(20) 0 .40(34) 0.57(32) 0.2'.101>) 0.2'>( 17) ll.01 ( 42) 0,01 (Id) 
Portugal 0.20(3;) 0.2Y(3)) 0.27(39) 0.38(37) 0.)2(30) 0,)8(2b) 0,44( I 7) 0.28(22) 
Spoin 2.18(12) 1.112(11) 1.47( lb) I .21>{ 18) 2. 28( 11) I.Ill (, ... ) o.;1(14) 0.35(\7) 
Sweden J.)~(11) 0.\14( lb) l.b7(l l) l.72(1J) O.bY04) 0.4\100) o.020til 0,02(3ti) 
S"'ilzt=1·laud I.!)( lb) 1.09(14) 0.81(23) O.blJ(211) o.,9(211> 0.1.b( 32) 0.01 (112) O.Ol(ld) 



Table S. l ,·,111111111'"' 

_______ _f~gnt~iD ~!'~al _ _c:oun~a-~'!!!'l'1e !£J?.!!Jl~!'.i rn!l~in&...!.•! l'l!.'"lfn~!J..f!!l'!!I.} _ 

Physical capital• 
Co1.1ntry group, country or area 1970 198'> 

~v.:lopiui cuuntry or dft:CI 

:'>!Es 
Argeutina 
Brazil 
Uong Kong 
Hexi,·o 
Republic of Korea 
Singapor" 

St"t..''"'d-,~nt!'rct.l i1.u' NI F.:.. 
Colombia 
lndotu:sia 
~iaysia 

Peru 
Phi I il'l'i""" 
Sri t...nlr.a 
Thailand 
Tun.is ia 
l!ruguay 

Uth~r d~v~lopi11g cou11trics 
Chile 
Dominican kcpublie 
~jlypt 

G-.al"""'l" 
India 

9.48 
l.b8 
0.91(17) 
l.lb(l4) 
0.10(40) 
1. u,(14) 
0. 30( 27) 
0.0~(4j) 

l.49 
o. 29(28} 
O. l9(3b) 
0.120'1) 
O. l'J(Jb) 
0. 2 7( 2'1) 
0.04(4b) 
0.2b(JO) 
ll.07(41) 
O.Ob(4:?) 

4. 3 I 
O.:!b( JO) 
o.oq.:.b> 
o. 22( 31.) 
0.0~(43) 

I .bl ('l) 

ti.. 73 
b.46 
0.'>2(2b) 
2.21 (9) 
0.3'>(32) 
2.02( 10) 
I .02(1'>) 
o. lt.(33) 

3.00 
0. 32( J4) 
0.92(17) 
0 .4001) 
0.28(3b) 
0.4'>(29) 
0.08(44) 
0.1.2(30) 
o. 11 (42) 
0.03(1.7) 

'>.27 
0.13(41) 
0.04(4b) 
0.1>3(23 
0.09(43) 
2.21 (8) 

Sid I led labour•· 
1970 198'> 

)J.% 
!I. '>4 
l. '>I ( 14) 
4. 2b ( 7) 
0.18(42) 
l. 1>4 (I 2) 
0.82(22) 
0.13(41) 

6.42 
O.b2(211) 
2.02( 10) 
o. 11.( lb) 
O.b4(2'>l 
l.49( I~) 
O.ll(J'>) 
0.63(2b) 
0.12(4'>) 
0.19(41) 

19.00 
0.41(33) 
0.011(4b) 
I .2b(l8i 
0.13(43) 

13.0b (2) 

:J7. 11 
10.1!7 

I .Ob(22) 
b. 22 (1,) 
o. 22('·1) 
2 .07( 11) 
I. 14( 20) 
0.11>(1,2) 

7. 91 
O.'J2(24) 
2 .113 (8) 
0.4~( l4) 
O.bO( JO l 
I. ~4( 14 l 
0, Jb( JM) 
I .03( 23) 
U.0~(1.7) 

o. I 3(1,1.) 

llLH 
0.40( Jb) 
0.09(1.~) 

1.81 (I 2) 
ll. I b ( 42) 

11 • 1ll ( 2) 

Seml-sklll~d labour' 
1970 198~ 

4'> .82 
9.9'> 
I • 71. (I'>) 
l.98 (8) 
0.27(37) 
2 .OO(l 3) 
I .86( 14) 
0, 10(44) 

13. 28 
I .04( I 'J) 
'> .14 (4) 
0 ,1,2( j/.) 

o. '>b( 2'J) 
2. lb ( 12) 
0.10(~1) 

2. 'J'>( 10) 
O,ll'l(I,~) 

0. 2:!09) 

:!:! • ~') 
0. 411()1) 
O. lb(42) 
ll. b 7( 2'>) 
O. I b (I,:>) 

lb .44 (I) 

~1.211 

12 .12 
l.~0(17) 

4.92 (~) 

o. 300'>) 
3. lb( 10) 
2. 10( 14) 
0.14(1,1,) 

11>.22 
1.32(19) 
6. 2 (4) 
L,'>b(27) 
0.72(23) 
2, 1,9( 12) 
o. /11(21) 
3.4.1 (8) 
o. 14 r 44) 
0 .16( '•2) 

24. ')4 
O,!>b(27) 
(). J '1(:1'1) 
O,!d(2'>) 
0.20(38) 

17, H4 (I) 

U1111klllt:d labour~' 
1970 I 'Ill'> 

9b .b2 
7 ,01 
0.2!1U'>) 
1,. 49 (4) 
0.16( 28) 
!. '>I (II) 
O. '>2( I'>) 
0.1002) 

\ l, '>O 
o. 7b( 10) 
II. 30 (2) 
O.b~(l2) 

(),/o!l(lb) 
o. '13 ('I) 
O,ld( 111) 
I. 58 (7) 
l). "j/.( 21 ) 
0.0'>0'>) 

/!>,Ob 
0.13(30) 
IJ. lb ( 21!) 
2. '>·~ (b) 
0.)11(19) 

b2.38 (l) 

97.'>4 
'>. 71 
0. 21,( 2'1) 
3. 76 (4) 
0.2201>) 
0.89 ('I) 
0. \2( 12) 
0,08(JJ) 

12. '> 3 
O.'>'J( 11) 
7 .8J ( 2) 
O.b2( 10) 
0.41 (l '>) 
I. 29 ( 7) 
u. 2'1( 21 ) 
1.11, (II) 
o. 31( l 9) 
0.03( 3'> 

l'J. 30 
0, 11.(211) 
0.2:t(2b) 
2. \19 ( '>) 
0.42(14) 

b'> ,00 (I) 



Tabl" S.1 u•11111111e.I 

l\1uPt l y ,n..>up~ L"liunt ry llr area 

i"J.li:. ldll 

f'dnama 
furk"y 
Vc111~z.ucld 

\"ul!lus l .:1iv ia 

.. ~r,_·~~~~~.l~ _in t~~-~~ '~~n~ntr:y tuun1ilc (,·uu11try 1.111ki11~ i1· !""'~1ilht·h1·h) 

l'hy1d1·al capital" Ski I led l"huu1" 
1970 1911'> 1'170 l'IH~ 

0. 24( ]J) o.~2(3'1) 0.7H(24) I. I l (~I) 
0.04(4b) 0.0~(4~) 0.(17(~7) 0,0'1(4~) 

0.1.0(2~) o.~112n I .12(20) I. ~I ( 1'1) 
O.b2(22) o.~7(24 > a. ~2( 111 o. 77( 27) 
0.8J(18) 0.1!0( 18) l.~7(13) l, !Y( lb) 

S1•11d - hk i J Jt~tt 
l ~ 70 

0. HL ( 21) 
O.OH(4b) 
I. 71 (I b) 
(),1.7('12) 
l. ~b( 111) 

l4tl11H&I ~ 

l 'JH~ 

1.llH(20) 
ll,IJ•J(l,h) 

2. ; l (I I) 
o. f>•j( ~'·) 
l. I~( 1 K) 

1J11.k i I I 1·d 
I•; 70 

~ ,'10 (I) 
II .II~ ( !~) 
I, I, J ( ~) 
0, 11 ( 2 I) 
{J. lll( 11 ) 

Sl..>ur~·c: l'SlOO U•.h.cd ,ul s.uJJJ-dc~ntary datit ti.OUrl'cti dt.H'\1Rlt..'Ul .. d in the .-:tati•ti(dl •l1~'1t.~11dix). 

l.a(1uUJ .& 

l 'JK~ 

7. 71, ( I l 
0,111( I~) 
2. Cl I ( b) 
0, 11(1'1) 
{J ,1,0( 1 b) 

~•I Set l'apilaJ :iit~11·k.:-. -·er\..' compult..!d tiy sunwnjng dcprcc:iulcd t lo~ti ut annuul rciJI gnuu• ctn1111a.t l1· i1w1:htm1:nl, Fur 
tc,·h1d1.:dl Jt:luil::. ul qu:: ,·,.Hnputa.tiun ltit!'t!' th~ 11tdliti1tical dlJlJt!'UJix. 

t.f ~\.ii lcJ L.-.b~lut i~. drl inlt'll ~01 lht..· ruunhc~· ot pruft",.ti1ional/tcl·h11ic·itl wurkt:1·n ( JSl.'O 11/l ), 

.-l ::-.~mi-sk.illt..•d l .. •t·~>ur i). lh.! l\Ulilhcr ol litcn•lc workcrta who du nut hcluug tu the: 1>rl1ll!t,hiou.il/t1!1·ti11i•·id culcKory. 

d.1 L"uskil lc:J laluJu1- is the numl1c1· ut .i 1 l itt:rdlt.: Wl>rkc:c~. 

cl ~HJl.lWUk'nta. ut ::.cmi-skilll:d ldb,H11 ~out u1u.killcd ldliour l·uuld nut Lt· calink&lt.:d 11111• tu,~ l1u·~ ol iulu111~tiuu uu 
l i Lt!'l ..s,·y 1·..itt!'::.. 
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and sc:mi-skillc:d labour. Howc:vc:r, its shan.."S of physical capit.il and skilled 
labour had dc:dinc:d somewhat by 1985. A third rc:nurkablc: case: is Japan's 
share: of physical capital. which rose: from over 11 ix·r cent in 1970 to ovc:r 
17 p~r cc:nt in 1985. These: three: countrit"S wc:rc: the: only casl."S where: factor 
shart"S of more: than to pc:r cc:nt wc:rc: rc:cordc:d. 

Changes in the: international distribution of factors t·an be: judged on the: 
basis of absolute: difti:rc:ncc:s in country shares. The: largest shifts wc:rc: in 
national c:ndowmc:nts of physical capital. a result rc:tlc:cting wide: difti:rc:ncc:s 
in ratt"S of capital accumulation. Singapore's gains. which c:vc:n surpassed 
those: of Japan. wcrc: the: most impressive:: the: country incrc:asc:d its share: 
of physical capital almost sc:vc:nfold bc:twc:c:n 1970 and 1985. The: share: of 
physical capital at least tripled in five: other dcvdoping economics (Egypt, 
Hong Kong. Indonesia. Malaysia, and Republic of Korea). Of the tc:n 
dcvdoping countries experiencing the largest increases in this factor, five: 
were NIEs and three were second-generation NIEs. Among the DMEs. 
Japan was the only country where the: share of physical capitJI increased 
by more: than a half. Thl.· factor's share actually dcdim·d in 14 DMEs. with 
the steepest fall recorded for Bdgium. 

Changes in country shares for the three labour t·atcgorics were: not great. 
All NIEs other than Argentina increased their shares of skilkd labour though 
only about half of the st·cond-gc:ncration NIEs reported rdativc increases in 
this factor. Japan was the only large DME to report a higher share of skilled 
labour in 11JK5 than in 19711. although about two-thirds of the smaller l>MEs 
met this criterion.'' Rdativc: endowments of s1·mi-skilkd labour dedincd in 
all DMEs except Portugal and the USA. Shifts were in the opposite dir::ction 
in NIEs and second-generation NI Es (other than Argentina and Uruguay). 
whik th<· distribution of unskilled labour changt•d very l1ttk in comparison 
with other factors. In a third of the countrit·s. th<· share: of unskilled labour 
was virtually undunged between 1 'J70 and 11J85. '" 

Summary measures of tht· dispersion of resource: endowments between 
the members of l."ach country group arc a useful suppkml.·nt to the: data in 
Table: 5. I. Although country groups were drawn up to ensure: a degree of 
homogl.·ncity. intra-group dispersion o;· endow1m·nh was sometimes large. 
The figurl.'S in the tirst part of Tahk 5. 2 illustrate this fraturl'. Among 
the: l>M Es. tht· dispasion of physic.ii c1pital is largl'St and appears to he 
associated with that of country siZ<'. The six largest l>M Es arc: similar in 
their l.'ndowml.·ms of physical c.1pit.1I .1s art· tht· 1<1 smaller c:nmomies, but 
cocftirit·nts of vari;1tion for till· group .1s ;1 whok .lfl' much larga. The tigur<·s 
for <kvdoping countric:s tdl a quite difti.·r<·nt 'tory. Physical '.1piral. skilll'll 
labour and Sl.'llli-sk1lkd l.1bour .IH' comparativdy l'llllitahly dispasc:d among 
thl· NI Es .111d hc:twn·n the: \l'l"Ollll-gl'nt·ration Nib. The: samt• was not true for 
otha dt·vdoping rountnn. Unskilkd labour w;I'; the most lllll'Vl'llly distrib
Utl'll H"iourn· of .111 the: four fartors. and ih di,1wrsion wid<·nt•d owr tillll'. 

The typn of data shown in Tdhk 5. I .111d the: tir't p.1rt of Tahk 5. 2 ofti.·r 
s111n<· prd1111111.1ry c:v1dl·nn· rc:garding the: d1strih11tio11 of 1:1rcor c:ndowml'llh. 

HO 
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However. they do not pro\·idc thl' explil-it information on factor abundance 
which is needed to answer fundaml·ntal questions regardin~~ the H-0 pam:rn 
ottradt:. A tirst imprl·ssion regarding the dispersion of factor abundance (rather 
than factor l·ndowmcnts) is obtained from thl· second part ofTabk 5.2. The 
indic:arors. which correct fl'sourn: variation tor differences in country size. 
show .i much more equitable p;l(tern of factor abtmdancc in OMEs than in the 
dt:vdoping countrit:s. This result conforms with the: impression that DMEs arc 
rdativc:ly homog::neous in terms of their basic economic chara,:tc:ristics whik 
dc:vdoping countril·s arc: not. 

At lt:ast three general obsen-Jtions can bl· made on the: basis of the: data 
presc:ntl·d in this section. First. bc:(ausc thl· diversity of factor endowments 
is grt:at. a strong 11-0 compmwnt shot.Id be present among the defl·rminants 
of thl· commodity nm1position of trade. Second. the variation in factor 
abundance: diffi:rs among factors and H-0 influences should rdkct this fact. 
Third. the distribution of rl·sourct:s across l·ourHric:s is changing OVl'f time but 
thl· pare of dungc: is difti:rc:nt for t:ach rl·sourrc. P attans of spl·cializauon and 
tr.id.: should be: altned as a result of tht:st: :;hitts. 

Factor abundance and the patterns of trade 

N;1tional diffrrc:rKl"s in factor .1bundann· otii:r pl.msibl..: partial ..:xplanations 
for intl'rnational vari.itions in patt..:rns of specialization and trade:. Thl point 
of empirical intl'rl·st is wht:thl·r tht:Sl' difti:rclKl''i arc mirrort:d in the structure 
of produnion .md trade: and. if tlll'Y .ire:. whl·thcr thc:rr rok coincides with 
the prt:dirtions of rill· H-0 theory. These qul·,tions .ire addH"ssed in a later 
rh.1pter with the help of more dc:taikd dat.1. The prl·srnt section has a rdalcd. 
hut mon· limited. ohjl·ctiH· - to rnnsidc:r how fanor .1bund.11Kc: may inflm.·ncc 
trade in broad groups of m.mufarturcs. 

hom thl· prc:nom discussion. it is ck.ir ch.It .111y ·.1ppliratio11 · of thl· 
factor ahund.HKL" hypothesis rn1uirl'S three types of d;1ca. l11form.1tio11 on 
factor c:ndowmL·nt ... t:Ktor inrcnsitics ;111d thL· strunure of trade: 1s nc:nkd 
to forgL· .1 link between factor ahund.mcl· .md tr.Ilk p.lttnns. In thL· pn·sl·nt 
L"Xl'fl"isc. a dass1tic1tio11 of 1-1oods .ircording to rdatin· factor n·quircmnHs 
is l·scahhshnl. ThL· rla'5iliracion yrdd., thrl·c bro.it! produrt c.1tq..?;or11:\. 11-<) 
tr.Ilk is rL·pn·.,rntnl hy two r.1tq.?;orics whirh ronsi't of l.1hour-mtl·ns1\T and 
c.1pit.1l-111tc:n.,ive goods. whilL· till" third rdi:r' t·i produd-cyck i-1omk ( :oun
tric:' \H'fl' .1rr.1111-1ed 111 chrl·l· groups b.1snl on elm produce d.1s..itie111011. They 
111d11dl· net cxporrrrs of produd-cyck good,. net l·xportcr' of r.1p1t.1l-111tensrn· 
11-<) goods ch;1t wnr importn' of produd-cyde good, .. 111d 11ct exportL·rs of 
labour-inrensivr 11-<) goods that Wl·fl" .1bo 1111porrcr' of both product-ryck 
and c1pit.1l-111trn,ivt· 11-<) good,. I I Economic chniry 'uggl"'t' .1 loo'e con-
11cct1on brlWlTll L1rtor .1h11nd;111n· .111d cr.1dc 111 these nnmcry group,. 

"L1bk S.J show\ the rd.irionship bctWLTn net tr.1dc .111d f.1dor .1bu11d.111<T, 
when· an ord111.il 111r.1,11re ,., used for the l.1rtcr. B.1.,nl on this llll".l'iirl· .1 



Tabll' S.l l·.1ltor .1hu11,IJ11<"<' .md 11<'1 tr.id,· h)· <'Olllllry or .1r\'.1, l'J711 .111d l'JH5 

~ankin1 uf fM<'torM by ;el•undl:lnc11 n1tio•,.. 
~cl c~p~rt~ra. by Phyaical capital Skil l"d lllbour Scmi-akilled labour Unakilled labour 
prt.ldu~t cl.a.Ji 1970 1911~ 1970 198~ 1970 198~ 1970 198~ 

-- -------· 

A. ~!•ldU~~~ili._4.tlUdait. 
De1111111rk I - 2+ 2- I+ ]- 3- 4- 4-
franc.: •• I+ 2- 2- 3- 3- 4- 4-
G.,r-ny, ~-.,d. Mtlp. ol I+ 1+ 2- 2- 3- J- 4- 4-
lr.,l<&nd 3+ 2+ I+ I+ 2+ 3+ It- 4-
I t .. ly I- I- 3- l- 2- 2- 4- 4-

~-...n Japan I+ I+ 3- 3- 2+ 2- 4- 4-

\....)-' 
N'!thcr l.:uu..h. 1+ 2+ 2+ 1+ 3- 3- 4- 4-
Sti1~1..h:n 2+ 2- I+ I+ 3- 3- 4- 4-
Switzcrl,wd I+ I+ 2- 2- 3- l- 4- ,,_ 
l'n i. tcJ ~ i n"tlvm 3- 2- I+ I+ 2- 3- ,,_ 4-
Lnil.:d Stdlelli I- 1- 2- 2- 3- 3- 4- 4-
's·u"uJil.sv.i""' 3+ 3+ I+ I+ 2+ 2+ 4+ 4-

8. t;'!'F~~~l-jt1~t:"lh,ivc H-9 &\..10!1~ 
.\rg~nt ina l+ 3- 2+ 2+ I+ l t 4- 4-
8cl~iWQ I• 2- 2- I+ 3- 3- 4- '·-
llrJ£ ii 4- 4+ 2+ I+ J+ 2+ I+ j+ 

Cancuia i. 1- 2- 2- l- 3- 4- 4-
lndont-sia 4- 4+ l+ 3+ 2+ 2+ I+ I+ 
f't=l"U :.- 4+ I+ 2+ 2+ I+ ]+ ~j. 

ltcpul•l il· <'I ~urea 4- 3+ 2+ 2+ I+ I+ 3. 4-
Sin~apo1·c 4- I+ I+ 2- 2 .. 3- h 4-
Sp..:11iu )- I+ 2- l- I+ 2+ 4- 4-
\'cne:r.uL"la I+ ]+ 

~· I+ 3+ 2+ '·- 4-
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l':\TTfRN°' 01· l':\l'TOR fNllll\1"11.tfNTS 

ranking of I or 2 may bl· interpreted as an indication of rdatiw abundance. 
while a ranking of ] or ~ suggl-sts rd.uive scucity. In addition. a plus or 
minus denol\.-s factor abundann· ( +) or scarcity (-) measured in an absolute 
sense. When l·onsidered in rdation co the type of trade. thl'Se factor abundanCl' 
protiles provide thl· basis for a prima facie judgeml·nt of H-<.) ti.lrces. 

The results prm·ide some empirical support ti..n the generalized version 
of thl· fal·tor abundarKe proposition. That proposition suggests a tendency 
for countries to be net exporters of goods that use their abundant f;Ktors 
intensivdy. Sinilarly. rnuntrit.-s will be net importers of goods that use 
their scarce factors intensivdy. The insistl·nce that there is no more than 'a 
tendenq_. for this proposition to hold means that predictions of the trade 
p2ttcrn J.rl' not nl·n·ssarily applicable to a specitic coumry. good or factor. 
Bearing this qualitication in mind. the theory's assertion rnnceming an:nge 
factor l·haracteristics of trade is rnntirmed by Table 5.3. 

The generalized factor abundance hypothesis is broad enough to allo\V for 
diffrrerKes in thl· ·nmtribution· 'lfvarious fal·tors to an overall H-l) scheme. 
Sul·h differences cm bl· observed from comparisons betw.:en net exports 
and factor abundarKl'. If the fat.·tor rankings in Tabk· 5 .. , arc considcrt.•d in 
cor_;mKtion with the indil·ators of absolute .ibundance. a broad patrl·rn of 
difti:rmtiation emerges. The expcct.uion that skilled labour rnnwys a l·om
pctitin· adv.mCJgl· in produa-<.·ydc goods is corroboratl·J in ten om of the 12 
countries. All such exporters of prodlll"t-<.·ydl· goo.ls (other than Yugoslavi.i) 
arc l>Mb and include the six largest countric: in tlm group. Italy .mJJap.m 
Jrl' the cxl·cptions to ti1is bro.id intcrpn:t.uion of thl· product-q ck hypothesis 
in thi: Sl'nsc th.it skilled l.tbour ts rdativdy sctrCl' in th,· two nmntril·s. The 
rd.ttiw av.1ilability of scn~1-skilk·d labour. 1 ~ hown·l·r. i.; much grl·.tta th.m 
th.u ol skillnl l.ibour. Till" rl·s•.tlts for these two countnc., 111.iy rdkct till" 
IJrt that till' dcgr•··· of intl·rn.uion.il compl·titiv,·ncss in pro.lurt-cyck goods 
dl·p,·nds on morl' tl1.111 the .tvail.tbility of skilk.I l.1bour. The mnov .uiv,· 
c.1p.ic1ty of skilkd l.ibour j, auci.11 for product dc.:vdopml·nt. but other 
labour skills which .ir•· cn·n morl· dosdy til·.t to production pr<Kl"\\l'S r.m 
.1lso c.·on\"l'Y .i rompl·titivc .1.lv.mt.1gc m prmlun-cyck· gomk Conlir111.u1on 
ol th•· importanr rok th.u i' ~uggl''itc.·d for 'il'llli-skilk.t l.1hour rn1ll!r•·., mor,· 
l"Vic.knn· .md j, the subj•'l't of furtha .111.ily'" l.1tl·r m th1' hook. 

Thl· rl·sult .. for lll't ··xpurtcr' ol r.1p1t.1l-111tl'll"\'l' goo.I, prov1lk only 1111>1.k,t 
support for .1 (p.im.11) t:ic.·tor .1hund.11h·l· hypothl''''· Thcr1· '' hrmtnl l'\'11.knn· 
tl1.1t l'.1p1t.1l l'X1.'rt' .1 'ub,t.111t1.1l cfti:n on m·t cxporh - 111.1111h- 111 the form of 
.1 po,it1n· sign of rhl· d1rhoiomou' 111.l11.·.1tnr. An 1111.1111h1~11011' rd.1t11m,l11p 
h1.·tw1.·1.·11 r.1pit.1l .1hu11d.111re .111d tr.1d1.· dol'' not .1rr•·.1r to h1.· .1 ~l'lll'r 11 d1.1rK
r1.·n,rH' of rhl· 11.·11 ,·.,11ntn1.·, 111 rht' ~roup. TlwH· l'.111 hl· .11 k-.1 .. r 1wo rl·.1,011' for 
th1.·"· poor rl·,11lr... hr,1 .. 111 11-<) 1111ri·n111l' wo11ld h1.· oh,c.·rvnl onlv 111 lam' of 
.111 011-.1va.1gl' rd.1111111,htJ' or 11.·ndl'lll'\'. A po,ltl\'l' mrn.11'11011 bl'rwn·n L1p11.1l 
.1h1111d.111n" .111d c.1pu.il 111r1.·11,1ry will y1dd .1 c11111p.1r.1t1n· .1dv.1111.1~c hur rlwr1.· 
111.1\' ,1111 lw 11111111.·rou' n;n·prton' for 1'01111lnl''· goolh or f.1fl"r'. \n·ond. 
the 11-<) modd .1"1111w' 1h.11 ph\·,11.11 c.1ptr.il '' 11111 lllll'rt1.111011.1ll\' 111oh1k. ' 



c, lMPETINl; IN A GLOBAL ECONOMY 

though in reality. to a considerable extent. it is. For both reasons, the H-0 
link betwem capital abundance and product structure of net trade may be a 
rather weak one. '-' 

International flows of capital and skilled labour violate the assumption of 
factor immobility between countric..-s. but the same may not :apply to semi
skilled or unskilkd labour. 1-' Certainly. the empirical relationship between 
thc..-se two fac!ors and the net trade of labour-intensive products conforms to 
H-0 predictions. This fact can be seen from the results for country group C 
in Table 5.3. The group consists of 18 countric..-s which are both net exporters 
of labour-intensive goods and net importers of capital-intensive goods. With 
very few exceptions. the dichotomous indicator for semi-skilled labour had the 
expected sign. Most countric..-s in this group can be distinguished according to 
whether semi-skilled labour. unskilled labour or both arc important determi
nants of international competitivcnc..-ss. Semi-skilled labour seems to dominate 
in Austria. Greece. Hong Kong. Mexico. the Philippines and Uruguay. while 
unskilled labour is important for Egypt. Other countries (India, Malaysia, 
Thailand and Turkey) appear to rely on both typc..-s of labour. 

In stria terms. the modem version of the H-0 theory says that factor 
abundance will also be an on-average determinant of the volume of net trade 
in the various product groups. As a tin:il step in this preliminary analysis. Table 
5.4 sumnurizes the evidence on this aspect. Countries an: again divided into 
groups. this time acc..·ording to 'factor dominance'. Countries chJraCLerized by 
a dominanCl· of physical capiul are all those for which this factor is ranked 
highest in Table 5.3. Th1: same criterion is applied analogously to other 
fanors. Net exports were then aggregated across each of the three product 
categories to dc..·termine whether the direction and volume c'° trade agree. on 
average. with an lf-0 pattc..·rn. 

Only some.· of the estimates rnmpiled in Table 5.4 support a factor abun-· 
danre c..·xplanation. Whc..·n the volume and dirC(·tion of trade ;ire considered 
simultaneously. the abundann· of sm1i-skilled or unskilled labour is still the.· 
m.1jor c..kterminant of trade. The.· importann· of sitilln{ labour is weakened 
in this sc..·t of rori1parisons. ( )ne reason may be the nature of trac.e in 
product-ryrk good.;. A. rnuntry with .1mpk innovative rap;Kity will haw high 
r.1tc..·s of proc..lun dn·dopmc..·nt in at kast some of these.· industries, but it may 
.;11nul~.111c..·ously import otha produrr-ryde good.; wlwre its innov.uive base.· is 
we.1k. ( >n halanrr. the.· country is likely to be.· J m·t c..·lCoorter of product-ryrk 
goods. though pah.1p' not in L1rgc..· volumc..·s. Fi1ully. the rel.1tivcl} wc..·ak 
pati1rm.111n· c• phy .. ic1l r.1p1tal as a c..ktan11nant of thr dirrrtion .md volume.· of 
m·t tr.1c..lc..· 111.1y .1g.1111 he.· c..·xpl.1i1wd by its grc..-.uc..·1 111oh1hty among rmmtrirs. 

Though not .1 rigorous tc..·o;t, t:irtor .ihund.mre dti:rc·~ of ·.arying strc..·ngths ran 
he.· ohsavnl 111 thc..·,c..· rc..·.,ulr.;. The.· strc..·ngth of thc..·.,c d°fr1.T·; v.1ril·s hc..·twc..·c..·11 the.· 
four 1:1ctor,. l..1hn11r orlwr th.111 till' most sk11lnl .1ppc..'.1r' to he.· the.· promim·11t 
'ourn· of 10111p.1r.1tiw .1c..h·.111tagl''· By rnntr.1'!, tlw c..'Xtl'nt to whid1 physir.11 
c1pit.1l c..·111low111rllf' .ktl·rn1inc..· ro111p.ir.1t1v1· .1dv.111t.1~c..· i' .11nh1~11011s. The.· 
followmg d1.1ptrr 1011,1dc..·r"> rhc..· rok of 1:1iror '1ntl''l\lfl1'" while C :tuptc..·r 7 



Tabl~ S.4 l'.1.-tor .1hu11,l.111r,· .uul n,·t u.1,k_ by l"o1m1ry ~roup. 1''71l .1ml 1916 (pl·n·,·nta~l'S) 

\"\!'..lr 

! l.il/U 

I .. !i, 

C~u••tri~~/~r~a~ wilt• 
do•i11ant abundance of:• 

Phyliiit·"l ,~dpitdl 

SkillcJ ldbuur 
Semi~,;killcJ l .. buur 
Unal i l lt.•d ldli\'UI 

Pt.ysi~·~l t•..apital 

Sk ii h:d l.abuur 
Scmi->ikill.,d 1 .. buur 
Un*ik i l l~J ldh\>ur 

H-0 aooda, 
capital intenaive• 

7.8 

10.7 
-30.5 
-54.4 

1.3 

3.11 
-12.5 
-b5.4 

Net "x~urta r~~ip11 ' 

Product-cycle aooda 

17 .b 

b.9 
-71.] 
-114.5 

12. I 

0.4 
-25.4 
-~~.9 

Suur,·.,,.: UNllJO ""J >iupplc-nt•ry d•ta aourcea docwn.!nted in the atdtlatic11I appendix • 

H-0 aooda, 
labour intensive•' 

o.ti 

-J.2 
21. 3 
4 7. 9 

-11. I 

-~.I 

62.6 
37 .8 

.. 1 It. .:uuntry ur "'"·' i,; d"I ined to have dominant abundance of that factor for which thtt rountry'a atuorc In world 
>iupply is rel .. tivcly hiahest. 

bl n,., ac:t '""l'''n" r .. tiu ia d"I ihed aa the ratio of exporta min•.1& importa over exporta plua lmporLa. 

~I The: rla,,;ilir.1liu11 of H-0 aood,; into capital intenalve and labour intenaive la baattd on United Statea data tor 
1~112. for dct.1il>i ,;ec the atatiaticai appendix. 



,fr.iws hl~•·th.-r .ill th,·s·· n:sults for .1 mon· <omprd1.·nsin· appli•·.ition of thl" 
fKtor .1hun.bnll' hypoth.-·sis. 

Annex: The spedfic factors model 

In thl" pr•·••·,lm~ dupta. th•· .111.i!ysis of inta1uti.n1.1l sp•···i.1liz.1tion and trade: 
utili1l"d th•· l~lltor .1hun,f.111••· .1pprn.1d1. In ~··n•·r.11. th•· ti.Kus until now h.is 
l-n·n •lll how thl· rd.uin· .ihunll.inn· of, . .1rim1~ f.1dor .. of prollU<tion <n·.it.-s 
<omp.ir.1nn· .llh-.mt.lgl·. Thl" ··xist.·tKl" of ,tin·rs.- p.1n.-rns of <omp.ir.iti\'l" 
.1d\·.111t.1g,· .unong nmntn,·s or groups of .-oumril·s h,·s .It th,· h.1sis of .in 
.-xpl.111.1t1on of inc.-rn.1tio1ul 'P•·•1.1liz.1tion .md tr.lllc wha,· thl" I 1-() nmdd 
pron.I,·-. the thn1r,·ti<'.1I fr.mwwork. In thi .. -..·<'tion \H' wil! rd.ix on•· uf 
thl" m.1Jor .1"umpt1on' cl1.1t w.1-. nnpli.-itlv 111.1,k 111 our .111.1lys1-;. 111 or,f.-r 
to rn·•mnk .;om•· of th•· prnh<tinn .. of clw 11-l) mo.Id with r•·.il-world 
'ltU.ltl011' . 

.'\ .-run.11 .1 .... l!mpt1on nf th,· 11-l l 1110,kl ,f,·111.111.I-. th.It t:Ktors of pro.tu.-tion 
<'.Ill h,· .. 111frnl <'o-.tk"lv from •'Ill" 111.lustry to .mother 111 r.·spon"· to <h.mg•·s 
Ill .loml"-.(1( -upplil·, ,,f \".lrh llh f.tctor,, t\, 1:1l"r1 l[ -.uprh··, d1.111g··. t:i.-cor pn•··s 
111.1\· <'h.mgl". k·.1.lmg to .-h.mgl·, 111 'rcn.1h1.1t1011 .111.t p.1tta11' of tr.1.k. In this 
prot"l"" r.-.11l11.-.1th111 nf r,· ... 111rt"l"' .1t link or no ni-.t .1ppl·.1r, h• hl· po, .. ihk in 
till" long run. A.-.-or.lmgl\'. till" 1ho\'l" .1-. .. umptton 'hnul.t not -.uh-.t.111t1.11ly 
.1fti:d r.-,ult, rl1.1t .Ir•· rq,r.-... ·nt.1t1n· of .1 rd.1t1\'d\' long tlllll" pl·rio,I lik•· th.It 
'"1\'l"rl"•I h\' th,· .111.11\·,1, nf tin, d1.1prn. 

( ln·r ,honer p.-r111.h of tnnc ho\'. ,·v.-r. till" ·"'umpt11m nf f\htl•·'' rl-.11lo.-.1-
t11111 111.1,· h,· k" pl.1u,1hk. A 'horr-nm d1.111~.- m clw rd.1ttn· pn.-,· of 
nllt1lll••d1u.-, p1odu,·.-, ,·h.mg•·' 111 th•· rd.1t1n· prt<'•· of f.ll'tor' of pro.!11.-tton 
wl11.-h 1111lu .. · .111 mrcr"""nr.11 r.-.1110.-.1111111 of r.·,our .. ·,. ( h·l·r ,horr pa10,t .. of 
tllt1•· 'ud1 rt·.1!111<·.111011' 111.1\' hl· ,ltfti.-ult .1, 'onw 1:1.-r11r' 111.1\· lw 1111111oh1k 
wnh111 rh.- """n1ll11\· .11i.l or 'pn 1ti1 ro .1 p.1rt1n1l.1r 11'"· l111111oh1hty 111.w hl" 
du.- ro gn •gr.1phh , . .,n,1.l,·r.1r11111'. l'lw l"X p.111.lmg .111.I '011cr.11·t111g -..-.·tor-. of 
till" ,-.. 111111111\· 111.1\· h,· 111 'l'i'·ir.11.- lo .. .r1.111'. 111.1k111g 11 ,ltff1n1lt ro r.-.1llocltl" 
l.ihour .111.I or , .1pn.1l. In rlw '.1 ... · of l.ihour. "ontr.1..r111g m.lu,rnn 111.1y .11,o 
lohh\' tor kg1,l.1111111 , ""'"·r11111~ pl.1111 1 lo,mg' .111.I l.ivotf,. wl11d1 111.1\' hm.kr 
rh.- 1110\·l"n1<·111 111 f.h (• 1r' of pr11.l11.-r1< 111 fr11111 1111,· 111.lu,trv to .11;orh .. r. 

J\,1.ll" from g•···~:r.1ph1« or ll"g.11 r.-,rr.1111h 1111 r.·,1111r. .- r<·.1ll11.-.111on .. 1 mor•· 
t11111l.1111 .. 11r.1' probl.-111 h1·, 111 rh,· 'l'l'l 1ti1 II\' ol \'.lrllllh rn1111rn·, to p.1rr1"ul.1r 
111.lu,rn•·, 11r II'<'' ( 'n1.1111 IV!'<"' ol .. .-1111-,killnl or ,i.-111.-.1 l.1h1111r prov111,· 
1·\.1111pk, ol , .. , h '1'•·11111 II\' I h11'. work"r' 111 .1 p.1r11111l.1r 111.l1i..rn· 111.1\' 
.ln·,·:11p ,;,,.111, 111h11111.1111.1p11.il1h.11 .1r,· -.pn 1li1 111 rh.ir 1111l• .• 1rv. In ~n11·r.1l. 
'111111.111 , .1p11.il 111.1\ b1· 1h.i11gh1 111 ·'' hnn~: , 11111p11"·.I or' rwo , 0111p11111·11h. 
hr,1. \\11rk1·r, 111.1\ 1l1·vdop g1·111·m h11111.111 1.1p11.1l '111 h ·'' h.1,h 111.-r.11 \'. 
\\ h11 h 1, 1·.1,1h rr.111,kr.1bl1· .11 r'"' 1111l11,rr11·, < llhl'r IVJ'•'' 111 nl111 .1111111. 'kill-. 
.111.I rr.11111111: 111.1\ 111· 11111fl' ''" l<1r-,p•·· 1111 .111.I .!1111, 11lr 111 lr.111,1.-r .11 ro" 
1111111,lrl<'' :\, .1 ri·,11lr .. 1, 1·111111111111 , 111 11111,1.1111 "' 'h.111~:r. l.1h1111r 111.1\' hn < •llll' 
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·trJppt."d. in J pJrticufar industry in the short run even if no kgJI or gt"ogrJphic 
bJrriers to l.ibour mobility ::xist. Over time. howe\·l."r. worker n.·tuining Jnd 
geoguphic mobility should on·n.·01111." much of chis typt." offabour immobility. 
In sumnury. this nnplies thJt \."Ven in the long run only h.i!f of th: H-0 
assumption of intt"rst"rtoral mobility of n.·sources would set·n-, rl.iu~ible for 
the m.ijority of tht· l.ibour forn-. 

Thi." issut" of factor speciticity m.iy be more importJnt with respt."ct to 
cipiul. It has long been n.·cognized chit v.irious ti.ums of capiul m.iv not he 
intt"rseaoully mobile in tht· short run. for l."Xampk. for geogr.iphic re.is1,ns 
simil.ir to chose ouclinl·d .1bove. More importantly. c.ipit.il nuy be ~pt."l·itic 

to .i p.irticul.ir kind of use such .i~ producing food . .ind mJy be p.irci.illy or 
cot.illy unsuit~·d co the produrcion of Jnochcr commodity SlKh JS cexuks. In 
such c.ises it would be dittin1lt to re.illoc1CL· cJpiul in che short run from one 
Sl'rtor to Jnotht"r in responsl." to J chJn~l· in refacin· commodity prices. And 
.ig.im. the brisk realloc.nion of rt·souffes envisim1ed in tht· 11-() model may 
bl· rl".ilistic only over the long run. As J pr.ictil·.il m.ncer. the .irtu.il spt·l·d of 
re.illoc1cion in response to rh.ingl·s in commodiry prices m.•y be relatl·d n 
the spt·ed with which sl·ctor-spl·citir c.ipic.il is depreci.ned in tl1l· concr.Kting 
industry. If. for inst.llKt'. thl· relatin· prin· of foo1l rises .md tlut of tt·xtiks 
falls. then the medmm-tam rt·sponst· m.1v Ix a t:hca r.1C1: of m·w investnll"nt 
in cht· food industry. Put anotht·r w .iy. nl·t inn·scmt·nc (nnv inn·stml·nc minus 
deprt·ci.uion) 111.1y bl· positive in thl· foo1l industry. In the roncrading textik 
industry. lll'C in\·escmenc m.1y beromt" negacin·. This prorns would nmcinut· 
uncil .l nt·w long-run equil1bnum is rt".Khnl 111 both i111luscries. Tims. rapit.11 
would not bt· 'relt-.ist·S from ont· sn·tor to .111otha in .1 scri1·t sn1se. buc cht· 
rl·.1110.;·.itinn w,H1ld b1· .l dyn.unir pron·ss ocn1rrmg over tnnl·. 

Thc. e .1n.· obvious 1·fti.·rh on till' economy .1s .1 whok of surh impnhmt·nc., 
co rt·.11lor.1tion. Sinn· c1p1c.1I c111noc b1· r1-.11lor.1tnl over tht· short run. thl· 
l·ro110111y will not Ix .1blc to produrc .111 optim.11 qu.mtity of food .111d tht· 
supply of cr.1d.1bk goods will b1· 'iuboptim.11. hircht·r. 'llll'l' r.1pit.1I .1lloc1tion 
1s tl·mpor.mly s11bopt1111.1l. tht· l'l°onomy will opa.ltt' 111s11k its produnion 
p1"sibility frontier. or 111 orhcr words .It le" tl1.111 foll t·mploymnlt. Tlll"s1· 
r11ndrtion' .1r1· rk.1rly .II v.1ri.111rl· with tho"· P<"tul.ttl'd for till' 11-<) model. 

In orda to .ts'i<'" thc cffn·h of thl· prl·s1·nn· of spcntir t:Ktor' 1111 till" p.1ttn11' 
of tr.1.k .111d tlw prrcl·, .111d returns co 1:1nor' of prod11n1011. till' prl·v1011' 
t'X.1111pk h.1' co Ol' .111.1lywd 111 .1 mor form.ti fr.1111l·work. 1'11llowi11!! litost 
pn·v1011' work 1111 tl11· ,uh.Jl'd. thrn· f.1nor' of prod11rc1011 will lw fon,1dnl·,I. 
l..1bour '' ·'"llllll',I Co hl· int;r'l'rlor.1ilv 111oh1k hl't\\'l'l'll both thl' ti1od .111d 
tl'Xtlk 111.111,trrl·'· l'Vl'll in rhl· 'hort nm. I lown·a. "''ll".td of .-.1p1t.1I hl'lll!! 
h1111111g,·nl·1111,, till' c1p11.1I '1111·k '' .11ndnl hl·rwn·11 thl' cwo ,,·rcor' .111d 1, 
·'"llllll'll co Ol' 1111111oh1k hl·cwn·11 thl'm 111 thl' 'hort n111. I hl· mo.Id rhu' 
1·11111.1111' two .-111111tnl''· cwo pro.1111 h .md rhrn· f.1nor' of prod11c111111. 

< )11<' of rill' 111.1111 n·,ulr' of rhl' 11-<) 11101kl ''' d ti1r rill' 111.qor p.1rr of rhl· 
'tudy \\·,,, rh.11 11 1.111 prnlrn rr.111r p.1rtcrn' lro111 rhr k11ov .. ·lnl~l· of f.u·ror 
l'ndowml'llh .1111111·. Would rhr '·lllll' lw rr111· 111 .1 'lwntic f.1cror' modci:~ 
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In .m 11-C.) world. where countrit."S h.1vc id:ntil·al factor cndownu.·nts and 
prdi:n·1Kcs. no tradl· would take place. In sul·h .l situation trad1: is still 
possible. however. if in the short run c.1pital has been allol·atcd ditli:rcntly 
betwc1:n thl· two mdustri1:s in the two l"Olmtril-s. Comparative advanugc 
would thl·n llqx·nd upon which industry in which country is better endowed 
with spn·itil· c.1piuL Th1..· result is th.1t in .1 spt..·cilic fal·tors rnodd tr;idc p.lttcrns 
l·.11111ot bt..· prcllictcd from knowkdgc of total factor endowments ;ilone; one 
nmst .1lso know how 1.·apit.11 is .1llocucd among industri1..-s. 

To g.1in more: insight into the working of the modd. an increase in the 
supply of labour in one rnuntry will bt..- assumed. Under H-0 1.:onditions. 
thl· fl-suit would 0..: th.Jt this nmntry would now be rd.1tivdy wdl endowed 
with bbour so th.1t it would export the bbour-mtcnsivc prodlKt. In th;: 
spl·citic f.u-tors model. however. this result do1..-.. not ncl·css.1rily hold. All 
that l·.1n bl· said is th.1t the labour-abundant country would produce more of 
both ~ mds. Tr.1ding p.1tt1..·rns 1.kpt..·nd on how the spccili1.- capiul is ;illocatcd 
bct\n·cn industril·s. awl ar: much less sens1tin· hl the overall endowments 
of labour .1nd c.1pit.1l in thl· two nmntrico;. If spt..·citic fanors arc present. one 
shoult.l not hl· too surprised to observe insunn·s wh1..·n· a country is exporting 
.1 conunoditv tl1.1t sn·ms to run against the gr.iin of its hlUI f;1ctor endowments. 
This do1..·s not imply that the 11-C.) modd is mcorrcct; uthcr. it simply means 
th.It its prl·1hctions m;1y not hold in n·cry short-run situ.1tion. cspn·ially in 
the prl"Sl"tll"e of spnilic t'i.-tors. 

As an l"Xk·nsmn. it c.111 bt..· shown th.1t tr.tdl· d1x·s not equ.1lizc fartor prircs 
.Kross co1mtr1l·s within thl· contl'Xt of th1.· spn·iti1.· factors modd. It m.1y be 
.1ssumnl. for i11-.t.ll1Cl'. th.it countries A and H havl· identical l·ndowments of 
1.ihour. hut tl1.1t country A is rd.1tivdy \\·di l'lldownl with c1pital spcrilic 
to thl· produ..-r1on of food. ( :ountry A will then export food ;md import 
t1..·xrik-.. If tr.11..k continul·s m11111pnlnl. comnwdity pnn·s will bl· 1..·qu.1lized 
.1croso; co1111ml·s. I >ol'' this .1lo;o imply tl1.11 f.inor pril·1·s will bl· elJllalized 
.1rro'' 1-.11111rn1..·,; l..1hour " now rd.uivdy produniv1..· 111 country A. whirh 
h.is mor1.· c1p11.1l ro work w11h th.111 111 n'untry B. Tr.:d1..· would ;10t 1:qu;11ize 
w.1g1..·s .1rro" th1.· l\\'•1 co1111rr11..·s 111 tins c1s1.-. J lown·a. it nuy b1..· rh.u rr;1lk 
would rnlun· f.1cto• prin· ,hfti:r1..·n1T' hl·rw1..·1..·n countries n·brin· to tl11..· f.ll"tor 
pri.1.· d1fti:ro1n·, rlur prn·.111 111 .111t.1rk y. Tlw. would Sl"1..'lll to b1..· nmsist1..·11t 
wuh rhl' f.1ft tlur. wl11l1..· tr.1...!1..· ,Ion nor n1u.1hz1..· f.iflor prin·s. ir sn·ms to 
111ov1..· t:1..-ror pnn-' 111 rh.11 d1n-ft11111. 

Th1..· .1b0' 1.· r1.·,ulr' .1r..· u .... ·ful 111 orda hi o;orr out 'Ollll' .1110111.1li1..·s 111 rhl· 
p.111..-rn' of mrl'rn.111011.11 rr.id1..· .111..t sp1.·n.1hz.111011. A.s 1111..·11110111..·d bd"orc. rlu· 
pr..·.,..·nn· of 'pn·1ti1 1:11·ror' would hdp lo ,·xpl.1111. 111 111.my c1sn, 111sr.111n·s 
•\·111.·n- .1 ro1111rry ,·,111 h1.· oh .... ·rvnl 1.·xport111g .1 produn rh.11 would "il'l'lll to nm 
!'ou11ta ro •r.., 0111p.1r.111v1.· .1dv.111r.•J.!:'" Evl'n 111 .1l.1bo11r-.1h11111l.111r101111try. rh1.· 
pr'"'l"llt'l' of '.l"dllr-,pn·1ti1· t'.lptl.11 l'Ollld ll".111 lo fill' l'Xporl of C1p1t.1l-lllfl"l1'IVl" 
produn'. Tiu, drn·, nor 1111·.111 rh.11 rlw 11-·< > model '' llll'orn·n; It -.1111ply 
1111ph1.·, th.If rhrrl' 111.1y lw l'xn-prao11' .mr1h11r.1hk ro rlw pn-.,..·11n· of 'Jw,·1tir 
1:1nor'. 
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Thl· l'X1stc1Kl' of spl·l"itil· fal"f\lrs miglu hdp to l·xpl.iin somc of thc JnomJlics 
prl'Sl'llt in this duptl·r. Although thl· .ilJJlysis usl·s morl· thJn just t•\·o fJnor" 
of prodtKtion. thl· dJtJ do not pamit inti·fl"1K1.·s l°OIKnning thl· ;;lloution of 
thc vJrious cypcs of l.ibour .in1f c1pi~JI to thc \"Jrious in1fustrics. Thcy ;11low 
for llll'Jsu~ing thl· .1bundJ1Kl' of thrl'l' Sl·pJr.Hl' dJSSl'S of bhour. but c1pit.1I 
must. ',f nn·l'ssity. hl· nlllsidl·rl'd homogl·nl'•ms. Soml' typl·s of phy,il".11 c1pit.;I 
nuy bl' mobill· Jl°ros,; Jll rl.issl's of goods. but J rl'.1so1ubk Jssmnption is tl1.1t 
soml· t(ums of CJpit.11 Jrl· not. Sinfl' rJpiul w.;s ddi1wd to bl· homognk·ous. 
it WJS l'Xpl'l"tl'd thJt it would nlllti·r nm1par;uin· Jdv;mtJgl· most h1.·;1vily to 
thl' production of l°Jpiul-intl·11sivl' 11-() goods. Whil1.· thl' n·sults in T.1bk· 5 .. l 
do not rdi.1tl' this proposition. thl' rl'sults ti.lr (.1pit.1I Jrc: w1.·;1kl'r th.111 chos1.· 
for ch1.· v.1rious d.1ss1.·s of l.1bour. So1111.· nmntril'S tl1.1t Jrl' .1hm &mt in c1pit.1I 
m.iy hJn· J subsumi.1! portion of this l°Jpit.11 J1loc1t1.·1f to th1.· production of 
product-1·yl"k goods. In this c1s1.· tl11.· pr1.·sl'IKl' of c1pit.1' 111.1y b1.· ronti·rrmg 
'.;oml' rompJr.1tin· .1dvJ11t.1gl· th.H cmnot bl· rl".ldily disrnnl'1.f owing to d.1t.1 
limit.uions. Cin·n tl1l· 1.·xistn1n- of s1·ctor-... pn·itil" l".1pit.1I. it i.., not surprising 
thJt th1.· 11-0 rr:sults with r1·,pl'd !·.' 'llhfitfrrrnri:u1· I . 1!"' il "" "· ,_. 1kcr th.m 
tor v.anous cyp.·s uf l.1bour. whid1 l".111 b1.· n·.bo11;1bly pu~n.·d to 10111ribut1.· to 
l°mnp.1r.u1n· .11k.1m.1g1.·,, in bro.idly ddim·d s1.·l"hlrs. 

;n thl· pn·rnling d1.1pta. th1.· w1.·.1ka n·sult" for physic.ii r.1pit.1I \n·n· 
1.·xpl.iinl·d in tams of chl' intan.uio11.1I mobility of tlus f.Ktor. It m.1y wdl 
b1· tl1.11 c1pit.1I mobility .md th1.· 1.·xist1.·1K1.· of '1.'dor-,,pl'ritic l".1pit.1I 111.1\· h1· 
rc:l.1t1.·d. S1.·nor-,pn·iti1· opit.11 nuy h1.· diftin1lt co r1.-.1llocu1.· h1.·t\HTl1 two 
disp.ir.u1.· in1lu,,tnc" 111 th1.· .... 11111.· roumry. I lown·a. it rs qmt1.· pl.m,,ibk 
th.H mobility ro11ld on-ur hccwl'l'll rountri1.·, for tlw .... 11111· s1.·ftor. Tht1'. thc 
l'Xist1·1K1' of c1pit.1I mohility .mil Sl'([or-,pl·citic c1p1t.1I m.1y both co1irnb111l· 
111 .1 1·ompk1111·nt.1ry w.1v to th1.· rd.ui,·dy \n·.1ka r1.·,ulh oht.11nnl ti1r till' 11-<) 
pr1.-.hnions for phys1.-.1I 1·.1pn.1I. 

Tlw "l'l'<"ilic 1:1nors modd ,·,m ,1.·rn· to 1.·xpl.11n .... u111.· of thl' 1kvi.1t1011 ... from 
tlw prnh1·t1on .. of tlw 11-<) mmld. h1rthn. tt cm hdp to 1.·xpl.11n how nono
mi"' .1d.1pt to ,·h.111gm~ p.lttl·rns of n1111p.1r.1t1n· .11h-.111t.l~l·. ( lvcr I< •n~n p<'n
'"I' of tlllll' It h1.·rollll'' .1 k" lhl'fnl ,ll'\"I<'<'. ·'' c.1p1t.1l .111d l.ilmur .1r1· rc1ll1h .1tnl 
.111d h1.·co111l' 11.·" ·,pl'<·1ti.-·. In thl' Ion~ run. rl'l.1t1\·l' 'lll'Pli1.·, of 1:11 tor, 1ktn
lll1tll" - .u k.1,t 111 p.1~t - how 1111l·m.1t1<111.1I rr.111.- .md 'l'"'·1 . .t11.1t1011 1·volvl'. 

Notes: Chapter 5 

I hxn .111.I N11r111.111. l'IXll. 11r11\ 111.- .1 w.-.1lrh "' ~n1cr.ilh v.1hd r<"l.1111111,1111" 
\\ l11d1 ,i..,,·riht· ~n1n.1I <"q111hhr111111 111 .m open-•·• 111111111\ \\ 11rlol "1th 111.111v 
1:11 r11r, .m.I 111.111\ ~'""'' I k.1r,lorll. r•1x11. rnr.1r.-, 1111· I.I\\ 111 , 11111p.1r.111\·1· 
.uh .1111.1~.- lor .1 t.11rlv ~··11n.1l 111rnld 111 wnrl.I rr.11lt- I k.1r.l11r1t'·, l.11.-r "11rl-. 
( l'IX..!) h .1 ln~:i. .11 1""1·11,11111 11! hr' i..:n1n.1I 11111,ld. wh11 h prn\ 11ln .1 ,l,·r.11k,I 
.11, 1111111 11f rh,. rok "' t.11 r11r rr11p11rr11111, 111 .1 h1d1-.l1111.-11 .. 11111.1I "nrlol 

..! I h,. hv11111hc''' '""""'·,I line '" rh•· ·.-,.11111111.lll\ \ n .. 11111' ol rh.- I 11111r .1h1111-
,l.1111 .- pr11p11,111n11 I he 1111.lnh 1111: 11111.l.-I 1·. 11"·.I 111 1>r.-.l11 r rho· • 1111111111tl11\ 
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\llf f•n1,fu.-1Ir.lttl'rtl11f• lit'!) lf.hk \lll !ht• h.1,1' '1fnn1111n· .lllnhurt·, .111,I duf J\°ll'fl'll'' 
of rfll.illllhlll rfll(t'"L''· :\n .lfrL'fll.111\'L' l;lflllllf.llhlll. !ht· 

0

IJl!llf l\llllt'll[ \'t'f,hlll'. 
w.:, '11ggt·,1nl b\ \".111d•. l'k•'i. \'.md,·, mrnprt·i.111<111 JI"' .lt·p,·n,h 1111 J 
,\,lt·m.111• fd.111on,f11p h<'twn·n 1:1dof .1l>u11tl.1tllt'. tit·rnf llltt'lhltll'' Jn,! tr.1tk; 
fhl\\'l'\'t'f. 11 Li.-k, lhl' lllllllllH' .1ppt-.:I of thl' ,·,m11110,f11\· ,.,.f,hlll. Thl' lllL'".lgt• 
,,f thl' 1:1dnf \nntt·m J'f"l'"'ltl''n " th.11 .1 <'•Hllltf\'·, <'~pon, will L'lllb,i.h- tht· 
'l'f\'ll°t., ,,f 1r- .1hun.l.1111 1:Ktnf'. wluk 1i- 11np11ft- will L'lllb,,th- thl' 'L'f\'Kl'' of 
~l·.1h·l· t:1t..-ftlP1. 

-' :\n oti:,·n ..itl'll t·x.1111pk of ,ud1 'llfJ'rt'"'g ,·mp1ri,·.1I fnufr, 1, rill' 'o-<.1lk.I 
[.,·,m11d· p.ir.1,lox. Lt·nnn<'f. l'l"i.\. h.1tl t-.1fnt·,I 0111 t:ll·hif .-.mtt·nt <.1kul.111011' 
·.d11d1 .1pp.1ft·11th· fl'VL".1k,I th,· L.:S:\ ·'' f.ib,iur- f.1rlll'f th.111 .-.1r1t.1l-.1hu11,l.111t. 

4 ;\fgumg fnm1 .1 11n1-Hi1-.1•,h.111 pomt nf \'lt'W. Sr,·,·,lm.111. ('J/01. I'· h4. h.h ·""'ftt·,I 
'th.it thl' L'Xl,IL'n\t· ,,f ht·1,·nigt'lll'\llh ,-.1p11.il g110,f, ti•'<'' k.1d 10 .1 brt".1kd11w11 of the 
lng1• nf 1ht· I kt·k,dll'f-( )hlm-S.1mut·I""' 1hn1f\' .111.I ht·n,·.- h• th.it nf 1r- 111.1Jof 
\on.-fu,inn,· Bv ,·, mlf.hl. hh1t·r. ('J7'1 .111.I (01xl. tknhlfhlf.lll'll 1h.H.1f rill' 1: ... ·rnf 
.1b1111,l.111<t· 111'1,kl', h.h1' "''umptwn' .irt· not \·111l.11t·,f hv !ht· 111tf11tlu.-i11111 .,,· 
t·.1r11.1I. till' ,·oft' rhn1rt"11i- ft·m.1111 ,-.1htl. 

:i ;\;1 t·.1rl\' t•x.1111pk of tlK d1,1111l11011 h·1wn·n u11,kifk,I .md ,k11lnl l.1houf 1' 
1;m11.I 111 I luth.iut-r. 1°1/11. Tlw 111.ixm111111 numh.-r ,,f w\·t·n l.1houf ,-.1t.-gon,·, 
.1ppt'.lf' 111 llow\'11. l.l'.lllll'r .mtl Sn·1k.n1,k.1'. l'>S7 

h I klpm.111. ('IX4. ,ft·1111111,tr.1tnl "1h.11 111 !ht· .1lht'llt't of 1:1.-ror pn.-t· t'tjll.1h1.111011 
1ht· 1:1d11f nlflt<'111 ,,f bil.11t·f.1I ir.1tk p.1ttt·fn, t.111 bl' J'f•·,fint·,f fro1111 po,t-tr.1tk 
,f.it.1' 1p. 01.1) on 1:1..iof pn1·<', Th.-,<' prt·.!1..i1011' .lrt' .1g.1m ofrh1· \\'l'.lk 1.-11ffcl.atlllfl) 
t\'pt· .md <'.Ill t'.hII\' ht· l'Xlt'lllk,f 111 .1 ,·,11111trv\ .1ggrn:.11c tr.1,k with 1h·: fL''I ,,f 
!Ill' worl,f. TllL'ir .1ttf.ld1n·11,·" 1, 1w111;,1,1: thn· ,t.ltt' f.1dnr .1bu11.l.111l·<' .11tnh11tt'' 
11f h1l.1tt·f.1I tf.11k If.,,,.,_ .111.I th.-1r 1·111p1nc1I \·.1h,l.111011 ,. 111 · ,· J't'fl;1f1111·,f 111 .1 
thrn·r 111.1111wr. 
Ir '' 011',I h.1\'c hn·n mr.-r,·,rmg 10 ,·0111p.1r" th.- t·111 p1r11-.1I r.-rt; 1rm.11h·t· of rlw 
pl1\·,1.-.1l-.1bund.111n- hvpo1ht·,1, wuh rl1.1t of tht· pn1·,·-.1b111hl.1tll'L' hvp11th1·,1,. 1f 
,l.11.1 .1\-.11l.1h1ht\· h.11! .1lln\n·,I 111 .!11 "'· I lnwcn·f. '"' h .1 1·0111p.1fhllll lllll't be 
kft for rlw r<''<'.Hd1 .1g<·1hi.1 111· t'utur•· ,111.!1"' 

S ·1 h<''<' <'t1111an,·, .11 .. 111111<·,I 1; ir Ol\'<'f xx l'"r .. ·nt or''' orl,f t·xpc>fh .,f 111.11111t'.11111r"' 
Ill l'l/'1 .. \111rt· !l'dllll< .ii .111.I '1.111,llo .ii 1kt.11I' • II tht· l't1!11p1l.1!1<Hl 11f 1-.1p1t.1I 'lt11 k 
"'t11:1.1!t'' .1fc J'f••\l.t,·,I 111 tht· ,1.111,11,-.ai .1ppn1<lix , Appn1.lt\ Ill. 

'I A1111111g 111.l1\ld11.il 1••1111tn1·,. !ht· l.1rg1·,1 1111 rc.1"·' \\l'fl' rt" 11f1k1l hv I h.111.111<!. 
1;,11.,""'I f.v ( 'nl11111h1.1. \'L'lll'/ud.1. Br.1111.1111! l·.gq•t :\1111111g thl' I ll\.11-.,. NnfW.t\' 
h.11! rh,· l.1ri..:1·,1 fd.H:H· 111• r"'1"· 111 ,l.,11l .. ,f l.1hn11r. 

f 11 :\ 111.1111f ,.,, q•111111 \\ .1, 1h" l'l11hpp111"'· wh1< h "' p.-n,·1" t·,I .1 p.1r1a. 11l.1rh l.1rgc 
Ith fl'.hl' 111 lh1· ,fi.1r.· 11t' llthk1llc,I l.1hour. \-1011,·,( llh ft'.I'"' \\l'fl' nl"<'f\l'ol tor 
( '.111.111.1. I l••ni..: K1111g. l'.1k1,t.111 .111.t 1ht· l.''>1\ 

fl lhc d.1"1!11.l!IOlll o.111 hl' 1.,.,,,.1\ .1"1>1t.H1·1f \\lrll ,!.11',l'' 111 d."\l'IOll'lllL'll! \\hl'f<' 
1,:\p,,rfl·r, 1•t'pr1hlt11 r-1 \1 lc ~'"ul, Jfl' rn.~.1r,k,f .1, rht· Hlt"f .1d\.1th nl .uhl l''P'•rh·r-. 
"I l.1h1111r-111!l'll,I\'" 11 ( l l'.•" .,1, .1, lhl' k.I'! .11h·.1111 nl It .1 o 1111111n·'. !r.11k I\ I'•· 
1 h.111~r1l ht'fWl'111 l'J .... 11 .t111l l'J~-). If \\.l' ·''''l!lh'1I f11 rh1· 11t11fl' .hlv.u1i ,.,f of 

1hc l\\1> l'.f''"I" In "·11111i..: up rl1a- • 111111rn o l.1,.111o .1!10111. rr. .. k 111 1(10 .1rol1.111 
1 r1..·"•ur1 c-b ,..,,·,ti ~:1u "'' \\ ·" d1,rq.~.1r1L·,I. ·'' 111) 1thh1 .1r1 •r 11f 11.1r11r.1l n·,1 •t1fl ". 

r111l11\\ llll'llh 1; .1, ,._,.,I 111 rh ... 111.1h'" 
12 '>c1111-,kilk,I l.1h1•;;r .1, ,ll'1111<·ol hl'ft' I' .111 .1111.ill',.lllLlll••ll 111 l.1b1111r '.II< .. :o•rl<"• ••I 

.h1tn111g ,l.,111 Ind·. 1\ 1•l.111"hk ll\p11d1,..,., 111.1\ h,· r11 ·"'11111" rl1.1r !111-. t.11 r"r 
h.1, .1 h1''.hl'f ,kill 00011!<'11! 111 ll.\-11, rh.111 111 oln..!111•1111: •••1111rra"' 

I\ Ike t'll! l'.<'lll'Lll r"'""' •>II 1h"'" l'"lllh .Ir<' l111111ol Ill I d11rr .1111! \\1'11""" l'IXlo 
f·I lh.-r1· .1rr c'\c"J'!l••ll' 1· I'. I .11111 :\1111·110.111 .11101.'\,1.11111111111,:1.1!1<<11 lo. rhr t:\:\. 

1,r rlu f·11r11J'1'.111 ·~"""' l.1h1H1r pr11l~r.a111111t· 
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CHAPTER 6 

f'actor req11ire11;e11ts, 
output and trade 

The pn:\·iou' d1.1ptcr '\".1' ,·n1Kcrnnl wirh tht· n>k of fador t'1hlowments. hut 

oh\·iou,ly mnrt· 111form.1tion is rn1uircd for .111 n11p1nc1l .1s'cs'mt·nt of p.1ttt'fll' 

of spn·i.1liz.tt1011 .md tr.1dc In p.1rt1<111.1r. the 1:1«tor .1h11nd.11Kt' thniry .1ssigns .1 

hi~ rnk to 1:1nor 111tcm1t1t·'· 

Tht• prt''l'll( dupter rro\"ltks .I det.1ilnl .l((Ollllt of fanor intcnsitll'' in 

spcriti< intfu,tno. Tht· tir,t scllion tk.1ls wtth the lllt'.lsurrmt·m of fant>r 

intcns1ttt·s .md ron,itkrs tltt' cxtrnc co whid1 11ttcn ·;!:~·, v.1r\" .Kn"s imlus

trics .:ml hctWt'l'll rmmtrit·'· The '"nmd st·rtion t'X,llllllll'' the rd.1t1onsh1ps 
ht·twn·n t:1nor mtcns1tlt'' on tht· on<· h.md .111d ll\";".lt .111,I tr.1dt· on tht· 

ocher h.md. 

Factor intensities and empirical evidence 

l'rt·\·iou' di,r11"1.i11 i1.1' 111.1dt· 1mp1i,·it ll,l. of chc fa,·c tl1.11 rlw rd.Hive t:ir

tor rn1u1rt·mrnh of md1r-Cnt'' d1fti:r. Tnms like 'rt·s1111rn--b.1snl'. \·.1pi1.1l-

11;1cns1vt·· or 'l.1bo11r-m1t·ns1\·,·· .ire 11snl to s11ggcs1 'vs1cm.11ic d1ffnc11rt·s 111 

chc rd.111\·c i11p111 rrq111rc111e111s of induscn,·s. S11d1 cnms r.111 ht· ·'"o,·i.1tt·d 

w1cl1 qu.11111ti.1hk d1.1r.H·rt·ns11rs. 

l'rom chr ,·.-01101111s1\ poinc of \'lt'W. 1:1.-cor 1111n1s11i"' d1.1r.1nn1:rr .1 pro

d11n1011 ce.-11111,111" r.11h .. 1 ch.111 chc 1111d··rln11g '1cd111ol11gv'. le 1s q1111<· l'""1hk. 
ti1r n:.1111pk. ch.II cwo 1:1l!oril's sited 111 d1fti.·rl'11! r111111Cnts \\0111,1h.1\'l'1dl'nl1<',il 

prod11d1011 f11111!1.i11' hue opn.~ ... \\ ich d1ft~·rc111 1:1nor 1111t·ns1t1t·s. for cht· 

'1111plt· rc.1s1111 ch.11 f.11·1or pr1n-s 111 rlw cwo ,·1111111r1t·s d1tfrr. l'r11ti1-111.1x11111:r111g 

prod11n·1s woul,I d1oosl' d1ft~·rl'lll pn1d11<!1011 In l1111t(lll'' t'\'l'll rl11111gh rhn 

sh.ire rill' s.llill' In l11111log\'. 

In roluv. horh 1,·,·h1111l11g1<·.il l'o"1hil1r1"' .111d t'.11 !or rec urns .m· lrkdv to 

'"'rv .1.-r•"' co1111!n<". ·1 hc f1llor .1h1111d.111n· 11111dd llt'\'l'flhl'lc" 111.1kt·s use 
ot' n·rc.1111 rt'slr1d11111s 011 1111n-ro1111rrv d1tfrrn1n·s 111 pr11d111!1011 !l'd111111111·s 

111 ordn to ohc.1111 prcd1n1011s 011 rr.1dl' p.1rrn11'. i )11l· s11d1 rl's!rH ru111 rs rh.11 

,,f 1dt·11r1r.il t,·,·h111q11cs f11r .ill r1•llll!n1·s .1s .1 r1·s11lr 11! 1dn1111.il rcrh1111l11g1<'' .111d 

•:q11.il11nl t:1nor pr111·s. A1111thn (w1-.1kcr) n·,rm !1011.1pp<'.1rs111rh"11-<) 111n1ld 

w1rl1 rwn <•HllllrH·s. rwn f.u tors .111d rwn goo,!,: I! r11I"' 011! rhl' l'""1hil11v rl1.11 

f.11 ror 1111n1s1t11's .1r1· rn·nsnl h<'rwn·11 md11srr1"' wli1·11 f.11 ror I" 11 "' , h.111~.:c. 
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l 1 >\ll'l· TJ'.'<<, I'.'< .-\ I .I 1 lf'.-\l h ·11N1 l\IY 

Th,· .1hsl'llt"l' of ·~:lltor mc,·nsin· rl'vcrs.11-. · ,·nsur,·s tlut ch,· r .inkings ~1f iPdustri,·s 
hv 1:1<cor i11tl'nsiti,·-. .trl' ,·\·crywha,· th,· s.lllll'. 

Thn)r,·til'Jl .1ssumptiom .1hout prodtll'tion t•xhmqu,·s r.1isc Sl'\·cr.11 l'mpiril'.11 
questions. First. wh.1t ts th,· exc,·nt of mter-l'omury \ . .1riations 111 t:Ktnr 
intensitil'S of p.1rtin11.1r industrll'S:; Slnmd. is it ~l·n-.ihle (0 (l)HS(rtllt Jn 
industry typology h.1s,·d on t:Ktor requirements th.u 1s not nmntrv-spel'itic; 
Tlut is. l.111 in1lmtries h,· d.1ss1tinl univer:>.11ly hy their f.Ktor mtensities?1 

.\fr,miri11.~ .f;kh1r illfmsitil'.< 

lkfore .ms\n·rs to till' .1hon· qu,·stions cm h,· Jttnnpc,·d. some nll·.1surem,·11t 
1sstll·s llllht he d.1nti,·d. Like th<' measurement of f.Ktor .1hundann-. that of 
fanor im,·nsitv is not .1 tnv1.1l m.1tta. In th,· simpkst .-.1se - that of ;1 smgk· 
imlu-.try - .1 knowlnlg,· of fal't<>r requirements per (physic.ii) unit of output 
is suftirinlt to pcrnrn nm1p.1nsons of 1:1ccor imensiti,·s b,·twn·n countries. 
But wh,·n two or more industnl's ,\fl' l'omparnl. inpt:t-output r.uios st.Iced 
111 physi.-.11 11u.111titi,·s .Ir<' 111.1ppropri.1tc for olwiou-. r,-.1s1ms. 

Thl' h.1sll two-fanors, two-goods modd pr-widt"s .1 point of dt"p.1nur~· ti1r 
.f1,l'u"ion of 111e.1sur,·111l'nt <Jllotlons. B.1snl on .1 comp.16son of factor-input 
r.uios. th1· rwo indu,tril's cm Ol' tdl'ntitinl .1s rd.1tivdv l.1hour-111tt"nsive and 
rd.1tivdv r.1p1t.1l-111t1·n,in·. Thcst" r.ltlos prov1d1· .1 prt'C;sl' d1.1racterintion of 
factor llltl'n,ity 'o long .l'i only two factors ;ire nmsid,·rnl. A r.mking of 
industri1·, hv .1 smgk f.1rtor-111pm r.1tio cont.1;ns .111 thl' inti1r111.1tion rcquir1·d 
hy th1· .111.1ly .. t. 

Wlwn mor1· dun two fKtor' of produnmn .1r1· ad1rnttnl. sn·er.11 types of 
f...-cor-input r.1t1os r.111 he r.1kul.1tnl .md th1· llll'.l,llrt'lll<'nt of t:1nor imcnsitics 
011 the h.1,is of Sllrh r.1t11" hn·omcs probk111.Hi1-. In cl11' r.1w th1· f.1rtor sh.1r1·s 
.1ppro.1d1 offrrs .1 w.1y ollt of dw d1lc111111.1. Tlw v.1lm· of .1 1:11·cor's mput in 
rd.1!11111 to tlw \".dllc of tl1e mdllsrry\ Olltpur provides .1 1111".1s11r1· of imn1,ity 
wl11d1 ts fr1·1· from the .1111h1g11itil's .1ssor1.1tnl wnh othrr cxpr1·,,i1111s (I ones .111d 
Sd1n11k111.111. 1'>77). 111 g<"11rr.1l. the f.1nor sh.tres y1dd .1 111e.1'1lr1· of intn1,itit"s 
which pn1111h gl'lll'r.1h1.11ion .111d 1·111p1r1c1l .1pphr.H1011 of the modd'., h.1,ir 
propos .t1011,. 

l-.st1111.Hrs of f.1nor lll'l'l1'ltl1'' 1·.111 lw used. for 111 .. c.mre. to .111dgc till' eX!l'll! 
ro wl11d1 revns.d' 111 111dll,try .111k 111gs o.-rm 111 dw n·.11 world. B1·1-.111-.· ,lldl 
rn·ns.ds would h.1vc s1g111tic111r n·p1·rn1"1011s for rhe b,1.,11· 11111dd with t\"o 
t.1nors .111d rwo good'. thn· h.IVl' rn·l'ivnl ro11,idcr.1hk .1U1'11C1on 111 tlw 
hen.Hur.-. Th.- 1111porr.111n· of chis phl'1101111'11011 '' d11111111shnl. how1·vcr. in 
111< ,kis wnh more rh.111 two go111k ·11a· IH•ssthtlirv rh.IC 111d11srry r.111k111g' 
by Lu ror 111t1·11s1r11·s will d1tfrr hrt\\'l'l'll 1111111tr1rs ts rh1·11 of (cs, co11srq11c11fl' 
to llfl'<h< r1011' .1ho111 1r.1<k II >1·.1rd11t( l1>Xf1). !\ noss-1011111rv 10111p.1r1'011 of 
Lu tor lll!Plsltll'' 1s 111·v1·rrhcl1·" of 111tnrst .. as IC pr11v11k-. .1 h.i..1' for drvdop111g 
.1 rvp• 1(11gv '11 111dllsCr11·'· 
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l':\CTl lR REliumEM!'NTS. OUTPUT ANll TRAllE 

Tabk 6. I pn:scnts industry rankings by avcragl· f.Ktor intensities for -U 
nmntrics. The methods of compilation an· impcrti:n. however, and bcfon· 

examining the results. three qu.11ifications should be noted. First, factor-input 
ratios rathl·r than factor shJres Wl'rl' the basis of calculations. This departurl· 
from thl' ideal was dictated by data availability; use of fanor shares would 

have meant that a snullcr numblT of factors could be studic..·d. ln:;tcad. a 
more conventional approarh whil·h uses t1bour--bascd factor ratios as proxy 

ml'.tsurcs of intensities was cmplo~Td.2 Non-wage..· valul' added per employee..· 
and w;1gc..·s pn employc..·c..· arc..· taken as indicators of the relative..· intc..·nsitics 

of physic.ti c1pit.1l and human c1pital. rl'spectively. In .1ddition, a simpk. 
glob.1lly applic1hlc indicttor of labour intensity was cakulatcd in the form of 
the rcciproc1l of tot.11 v;1lue added pn cmployl'l'. ·1 A II thrl'l' factor-input ratios 

arl' r~oXil'S ratlll"r clun KtUal llll"aSUres of physical--ctpital, hum.111--Capita) and 
labour intrnsitic,. Tlll"1r limiutions han· bn·n disrnsscd n·pl·atnlly in the 
litnaturc (lfal.1,,s.1, 1'>7'J. pp. 2tiO--I; UNIDO. 1986. pp. l<H-5; Bowden. 

l'J8.l, pp. 218--l'J). 

A scnmd qualitic.1tion is that the 1.fau undalying the..· pn·sc..·nt cxacisc Ul' 
highly .1ggrcg.1tnl. Thcrc..·forc. they ran h.1rdly scrn· to assc..·s,, factor intl·nsitics 

of mdustrics dctincd in .1 111.mnn that would arrord with thcorctic1l models. 
Nn·nthelcss, the..· .mention that tr.1dc thl·orists lun· p.1id recently to the issm·s 

of aggrq~.ttion (Nc..-.iry. l'J85; lk;mf.nff. l'J8f1) .md of avn.1ge relationships 
(Dixie .md Norman. l'JHO; I k.1rdmff. l'J82) sc..·c..·ms to justify also ;1 discussion 

of .1n·ragl'S of 1:1rcor intc..·mitics. 
A third 11u.11itic1tion i .. th.It in T.1bk <•.I rros .. --nmntry v.1ri.1tions in f.trtor 

intc..·nsitic..·s .1n· d1Hc..·g.1rdcd. lnstc..·.1d, the c..·stimatc..'' arc cxpH"ssc..·d a .. world 

;in·r.1gc..·, (both 1111wc..·1gluc..·d .rnd wc..·1ghtnl). Subscc..1m·nt .111.1lysis of the..· nos"-
rmmtry v.1r1.1tion' will prov1dl' .. omc..· 111c..-.111s of ;i-.,c..·,sing thl' validity of this 
\(l'P· A ro11n·ss11111 th.it i~ intl'l11lnl to .1ddn·,,.. thl',l' dqurturc..·, from prdi:rrnl 
pr.1rt1rc..· l'i co fon1' .lffc..·11110:1 on ord111.1I r.11hc..·r th.111 c1rdi11.1I c..·xpn··.,,1011s of 

f.1nor 111tc..·nsi11c..·'· 
Thl' 1111\H'ighrnl c..·,11111.11c..·, of phy-;11·.il 1·.1p1t.tl inrc..·11-;1ty provnl to he..· q11itc..· 

,1.1hlc..- ovn 111m·. Thl' ,,1111c..· 'ix indu-;tric..·, wc..·n· thl' 1110,t 111:c..·11,1n· 11'\.'r' 

of phy,1ctl .-.1p11.tl 111 l'oth llllH' pn111d,. Th1·,c..· 111d11,1nn. in dc..·nc..".l'lllg 

ordn of r.1pir.il 11Hl'n,11y. \\Tfl' ('l'trolc11111 rdi11111g. pl'lroln1111, ro.11 .111d 
rd.11nl pr111h1rh, 111d11,1ri.1I dw1111ct1 ... hl'vn.1gl'', ll•h.1n o .111d 'othl'r chn111ol 
produrh' ( 111d11d111g ph.1rn1.1cc11111".il,). Add111011.il mdu,rm·, .1pp·.1nng 111 till' 

l11gh1·,1 q11.1ril'r of rhr d1 .. mh11t1011 Wl"rl' 11011-frrrou' 111c..·r.tl, (I '>70--7) .111d p.1pl'r 

produd' (I '>78--H'i). 
Stn·I pr11d11t r' .111d rr.111,porr c..·q1111n11c..·111 .1rl' ,rill othl'r 111d11 .. rr1c..·, rh.11 .1n· 

Wtddv rq.~.1nkif ,I, 111'.IV\' ll'l'r' of LIJ'lf,11. !"Ill' rc..'\lllr\, hoWl'\'l"r, .lrl' .llllhtgll--

1111\ U11w1·1ghrnl n11111.1rr' 111.111 .11c 1h.11 lll'llhrr of rhr two 111d11,1ril'• '' .1 

p.1rr1t 11l.1rlv l.1rgl' 11,n of 1 .1p11.il. Whrn wc1ghtl"d 1·,11111.111·, .lrl' con, .. :crnl. 

th1· rt',lllr' Ill lllor1· .-111,dy Wlrll I 1111\'l'llllOll,tl l'Xf'l"l"l.1!11111'. 1"111'. dl,l"rl'J'.1111"\' 
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Table- 6.1 :\' n ·'~'· 1:1, tor 1111<·11'ltll''· "' md1i-1n· ." 1'17n 7 .md 1'17K H'i (1111w,·1~ll!,·d .md W<'l~ht<·d i11d11'try r.mkm~') 

lnt"•!hJt.r. _In ~-··~ U'!~ of 

Phyllical Chpitalk Human capllal~' LaboL1r"' 
!11.tu•try (!$IC) 1970-1977 1978-198~ 1'170-1977 1978-l'IH~ 1970-1977 1978-1\18~ 

·--- -- --·- - - -----------~------- -------------~-- - - --- . - ---------- --------· -------··-··-·-- -- ------- ··----

fo0d prodL1CtS ()II) 9 ( 11) I! (12) 20 ( 2b) 1\1 (24) II! ( 9) II! (10) 
e.,v.,ra, .. s (313) 4 ( 4) 4 ( 4) 24 ( 24) 17 ( 21) 23 (23) 23 ( 21.) 
T"bac,·o .,t.-. (314) ., (I:?) 5 (:!0) 27 ( 28 l 21 (28) 2'• ( 4) 24 ( 4) 
T.:><lilt!s (321) 2b (28) 24 (28) 2b (27) 23 (27) 2 ( l l 4 ( I) 
i.;,,.., i 11;; appar" I ( j~~ l 28 (27) 28 (27) 28 (2)) 28 Ubl I ( 2 l 1 ( 2) 
lt!ath"r and fur products (J2)) 23 (23) 23 (25) 21 (18) 2b (23) 5 ( 7) 5 ( S) 
footw<!ar (3~4 l 21 ( 2b) :?7 (2b) 25 (23) 27 (2S) ] ( ] ) 2 ( 3) 
i.;o.>d and cork p1·ud1Kts (J)I) 17 (19) 22 (23) 18 (15) 22 (15) 10 ( lO) 7 ( 9) 
Fundtur<· fixtur<·s ..:><l'I. metal (332) 25 (17) 26 (18) 16 ( 8) 24 ( 8) 4 (lb) ] ( 15) 
t'..-p~I ( 14 I ) II (II) 7 ( 7) 9 ( 9) 7 ( 7) 19 ( 22) 22 ( 21) 
Printini: and publishin;; (34:!) lb (14) 19 (13) 3 ( b) \I (11) lb (18) 11 (lb) 
Industrial rh~mi~dl~ l1\l) J ( ] ) 3 ( ]) 8 (II) I ( ~) 2b 0~) 27 (27) 
Oth"r ~hemicals (1~~) b ( b) b ( s) II (20) 4 (lb) 2~ (21) 2~ (22) 
Pl!trult:"um n:f inc1 Les ( j":'lj) 1 ( 1) 1 ( I) I ( I) 2 ( 2) 28 (28) 28 ( 28) 
Products ol pctr.il"um and coal (J~4) .! ( 2) 2 ( 2) 2 ( 7) 8 (I 7) 27 ( 27) 2b ( 2b) 
Rubber products (1~~) 14 ( 24) 14 ( 24) 22 ( 21) 12 (20) I 2 ( b) lb ( b) 
l'l..1st ic Pfl'dth'lS ( ~-,_td 1 2 (20) IH (I~) 21 (22) 2~ (I'll 11. ( 8) 'J ( 8) 
i'uttery, China, t:arlht:UWJtc c~ ... l) 24 (25) 2~ (22) [I, ( 17) ~o (\II) ti ( ~) b ( 7) 
c1 .... s (jb2) 20 (\8) I~ (Is) 12 (lb l II ( 12) b ( 12) 14 (I~) 

Utht!r non-flk!'talli..: min- pa·odu~ts (3b9) 8 ( 9) 9 (I b) 10 ( 19) • l (22) 0 (I~ l I~ (II) 
lrvn dllJ slc"I (Jll) 10 ( 7) 10 ( 8) ~ ( ] ) ] ( j) I ( 24) 21 (2]) 
Sun-tcrrous ~Lal::.. (jl:!) 7 ( s) II ( b) 1 ( 2) b ( I ) 2 ( 2b) 20 (2!>) 
'.'k·tal products (JMI l 22 (21) 21 ( 21) 13 (IO) IH (I 1) 7 ( I J) II ( 12) 



Tilt-I" 6.1 , .. 1111m1nl 

:n ... tu.~t ry \ l~ lL) 

'.\.1n-'l~lcct1·il· .. 11l m •. tl·ti11C!'1·y ( iS:!) 

u.,.-u i.- • .i • .-.. .. -hi11.·1y ( llll) 
r1 ,\11:.IJ~l l -.:qui1•mcul l )~:.) 
l'1,..1l..:::.:.i\.u~ .. ,1 ::a. .. :icHliti~· .._-~uipntcnl (jK)) 
vlh ... ·r u .... nut,h·turc:. {j'1l>) 

~ .. iur.._·.._·: t.:~llX.J 

l'h)'t' i1·ul ,·,spi l•• la. 
l'J7U- I '117 l'>lH-l'>H~ 

1, (11) l I ( 10) 
~l (22) I! (II l 
19 (\ 5) 20 ( 11) 
Ill (IU) lb ( .,) 

13 (lb) 12 ( 14) 

l11l••1ud l.)' in llw u~tt ol 

lluuuiu 1'1•11l1,, l" l.,1JHHU .a 
I '>lU -1.,17 I'• IH I '>H"> l'>/0 l'J/l 111/H l~H' 

b ( ') 10 ( /.) l 7 ( 211) 12 (1'1) 

I" (11) 11, ( •J) 'J (I I I I"> (IHI 

'· ( /.) " ( b) I~ (l\I) 11 ( 17) 
I 7 (I:: l If, (Ill) II (I 7) JO (W) 

l\I ( 14) I' (lit) 11 (lid I 7 (11) 

.,,/ Avc-ra, ... ·s wcr..: l.tk.~·n 1>vt.·r '* .tt .. tmplt..• nf 4.i devtdoped and developing cuuntrif'li. T1.> •h·rivL' l!u- unw1d"lilt•d mc1t,.un~, 

indu~tri"" (i•I ,::, ••. ,ml '"'"' fir11t ranl<"d by f10ctor intenaity for each counlrj' (j•l ,:!, ... n) ticp1.r,1lcly lo ulit10in 
1·c\nks. 1·4 ~. Tti~ "'''t'."l••~c r,;11nli;lng 1.lt t:"d.1.:11 iuJulitry over all L'Ountrit:» ln tho a.ttmJdc we. .. tl1ttt1 1·,.J,·ul"ltHI 111l111ply "" 
r.hc ar i thmct i ... · nlcan: 

,, = - ~ r I) 
11 f-1 

f"inally, indust1·y r"nki1111s "'""' lias"d 011 th" world averages r,. Tiu: rankw In ll!rRIM uf w1d11ht1:c1 11vcrn11t:K 111· 

factor inten~itieii c.r~ gi\•t:n in parenthesetii. Theae averagea wt-re dcrivt:J trom aga1ruKUl., data on VdlUt! ttddcd, WttKt:Jri 

""<! ""'l'loya>c:al. 

b/ i'oysical-cap1tal int.,nsity is llll!asured by non-wage value added per <'mploycc. 

_·/ Huruan-capit .. l intensity is llll!a1ourcd t.y w10ge11 per cmplo)lle. 

~I Labour inl.,nsily io; llll!IOsurcd by th" 1·.,ciprocal \lf total V10lue added po:r "mploym•, 



h..:t\\"l"\."11 wt.·1ghtt.·J JnJ unwt.·1ghtt.·J t."StimJtc·s pomh to tht.· poss1bilitv of 
,·.iri.uion .. bt.·twt.Tn <1nmcn._·, m t"inor intt.·nsttit.-s. 

Unwt.·1ghtt.·J e'itllll.llt.' tllr hum.in c.ipiul showed nmsistt.·ndy high fat.·tor 
intell'>llit.·., tllr mJuscrul <ht.·mi.-.1ls. p..·trokum rdining. p..·trokum ;mJ coJ.I 
rroJu.-r". iron .111J -.cn·I. 11011-ti:rrous mt.·uls .mJ tr.insport t.·quipment. A high 
r.inkin~ w '' .il"o ohumt.·•I tilr n1m-de<trit.·.il m.i.-hint.·ry (mduJing <omputas). 
wht.·n wt.·1ghtnl .i,·.·r J~t.·'> Wt."rt.· .-.ikul.iteJ. M.iny of dtt."S<.." 'i.llllt." inJustrit.-s were 
.ilso 111 tht.· lught.·,t qu.irta oi tht.· unking for physic.ii .-.1piul. Sp..·.irmJ.n cor
rd.1tions bt.·twen1 in.fu,.,try r .1nkmg .. by hunun- .111J physi.-.il-up1ul mtt.·nsity 
wnt.· 0.-11 for 1'>711-7 .111d II.hi m l1J7X-X5. Tht."Sl" rt.·sults sug~t."St ;; pt.hitin· 
.1's1Ki.1t1on h .. ·cwn·n tht.· 1wo t:..-cor intcnsitit.-s - .11 k.i't when glob.ii .l\"l"f.l~t."S 
.irt.· con,1t.kr.·,f. 

Th.· mdthlnt.·, tl1.11 Wt."rt.· timnJ to h..: he.l\"y usas of l.ihour dc.sdy nut.-ht.·J 
wuh J priori cxp..·ct.uion ... Wt.•Jring .1ppJrd. footwt.·.ir. furnimrt.·. tt.·xtik·s. 
k·.uha .m.1 le.uha produce ... ponay .md mt.·t.il pro.tun ... 1ll lun· l.irgt.· rt.·quin·-
mnu, for l.ihour rd.11in- In 101.11 (i.c phys..-.il .mt.I h11111.111) t.'Jpiul. H.inkings 
ch.mgnl only .. hghth- wht.·n w.·1~h1t.·d .1n·r.1gt.·, w~·ff lbt.·d. 

,,,,,.,,,,,,;,.,,,,, ,/1tf;.,..,,,.,._, ;,, ,;" '"' ,,,,,.,,,,,;,._, 

T.1hlt.· h. 2 prov1,lt.·, .111 111Jtc.11mn of d1tli:ru1.-•. , m t:i,·cor mtt.'ll'>lllt."' .1111ong 
countrv gr1111p ... Spt.·.1r111.111 nirrd.mon' llll".1'llrt.· ch•· .1grn·m•·nt bt.·tw • ..-11 th•· 
111.l11s1n· r.mkmg' of .1 rdi:rc111··· group (!ht.· l>l\H·.s) .md thrt.'l" groups of 
t.kvdopmg n111ntrl<"'· ·1 ht.· tigur•·, .. how tl1.1r r.mkmg" of 1hc 1.ura countnt.·s 
,hfti·rnl. '"m•·t1111n .. 11lhr.111t1.1lly. from tlw l>ME .1v.-r.1gc. This r.·,ult c.111 
p.1rrly h.· n:pl.unnl hv .l1tfrr.·11.-,·s 111 rh.· h.1sic n·onomK .mnb111.·, of dit.· 
v.1r11111' .kvdopmg ,1111111nt.·,. The grt.·.1r.-r !ht.· ,fhp.1n1v 111 tl1t.· rd.11in· t:irror 
.1h1111.l.111n- of , om11ri.-... ch,· mort.· hkdy 11 '' c!1.11 rlwrt.· will bt.· .. uhsr.111ri.1I 
.t1ff.·r.·11n·, 111 f.1t'l11r pr1n·'· S1g111f1.-.1111 cn..,,-,·01111rn· d1ffn.·nn·s 111 f.1nor 
mlt.'11'11i<'' will h,· 1hc rnulc. 

( :ro .... -n11111rry \'.lrt.111011 111 f.1.-ror mlt."ll'llll'' 1',lll .11,11 hl' rq•rt.''l'llll'd 1111 .111 
111,h..,rrv-h·:-111.!11 .. rn· h.1'''· T.1hl.- <. .. \ .10, 1111wnc.. rlu' ti-.irurc ,fiowmg for t.·.1d1 
of iht.· 2X .• .tu .. rri"' ,·11dlinn1r.. of v.1n.1111111 of 1:11·1or lllll'll,lllt.'' .1cro" clw 4.\ 
.. 111<h1·.l .-111111rr1.- ... I .1hour h.1, rht.· l.iq~"'r 1 odtinn1i... w1rh clw 111.1\111111111 lwmg 
f<'J'"rrnl tl1r 1111hhrri.il • hr1111< .ti, 111 1'>70-7. W11!.- d1tfrrnti'l'' 111l.1ho11r111rt.·11,11y 
1 .111 h" "'"• rn·.t <'Vl'll .11111111g 1111· lll•"f l.1h1111r-1111t.·11,1n· mdu,rnc' .. ud1 .1, 
,, .... ,rmg .1pp.1rd. lc.1d1n .111d k.11i1l'r prml111 h. ti 111rwc1r .111d p11trl'f\'. Thl'\l' 
p.1rr1n1l.1r r1·,111f, 111.!1< .lie rh" 111·nl tl1r , .1111i.111 ,,.hl'11 1·.11,.g11r11111g 111d11,1r1n 
·'' 'l.1ho11r-11ir1·11,1\·.-·. 

V.1ri.111011' 111 pll\ '".ii .111.I h11111.111 , .1p11.il 111t"11,1ty w"n· '11111l.1r 111 111.1g111-
rudc .11111 , 1111,1dn.1hh lo\\l·r rh.111 1h11.,.· tC.r l.1h1111r. Mo,1 111d1hlfl<'' th.1r .1r1· 
l'\h"ll'l\'l' lhl°f' ot ,·nhn t.11 rnr 1q•11rrnl .1 rl'l.111\'.-I\' 11.1rr11w r.111~c ti1r the 
, 11rr1·,p11111l111~: 111rn1,1f11·, 1111, r"'"h w»1il1I 'l'l"lll lo 1111plv th.11 .1 1:1·m·r.il 
, l.""1ti •. 1111111 111 :111l11,rr11·, 111 rn11h 111 h11111.111 or phv'" .ii .-.1p11.il rcq111rn111·11t' 
'' 11111r,· .11•1•r11pr1.111· rh.111 1111<· h.1 .. 1·.t 1111 l.il•1111r 11111·11,llv 

'JX 



TablC' 6.2 l :,,rrd.1t1u1i- l>l"lwn·11 l~1<'1or llll\"11,11 \' r.111k Ill~' of' 011111ry ~ruup,. I 'J711--7 .111d I 'J7K-W; 

Spearman correlatlon1 bet~een country group•' and llf'IE average 

CounLry group (no. of counlrle&/area&) 

0.:ve loped marke l e.-onomiea; ( 20) 

NI Ea (b) 

Secoud-&eneraL ion N It:s ( 7) 

OLher developing counlriea;/areaa; (10) 

Source: UNlllO 

Phy&ical-capllal 
inten1ity 

1970-1977 1978-198S 

1.00 1.00 

0.79 0.84 

o. 76 o. 76 

0.60 0.73 

Human-cap I Lal 
lnten1ity 

197~-1977 1978-198S 

1.00 l.CO 

0.64 0.84 

0.6 l 0.46 

0.27 0.)7 

Labour lnten•lty 
1970-1977 i970-198S 

1.00 1.00 

o. 70 0.86 

U. ti I 0. ti I 

o. '>] O.b\I 

~I The group ;;veragcs of faclor inten&itiea underlying the above correlations are of the unweighted ordlnial 
type. They were derived by fir•t rankina indu1trie& (I • 1,2, •.• m) by factor lntena;lty separately fur 
each country (j • 1,2, ••• , n) to obtain ranka TtJ• The average ranking of each lnduatry over all 
countrie11 in the grllup was then calculated simply as the arithmetic mean: 

,n 
r' 

n j-~T 
r, i 

rinally, industry rankings were based on the group averages r,, 
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This JsS\."Ss111em of 1'i.-h1r inr'-·nsici'-" omdud'-"S wich Jn '-"XJminJU011 ot the 
.-onsist•"tK\" m mduscry r Jnkin~s J\.·ros~ '-·omUrt\."S. M'-·Jsur'-"S of '-·on'-·ordJn,·e 
w'-·r'-· l"Jkuhc'-·,f for 111.·111ht:rs of (·J.-h .-ounrry !!roup Jnd Jr'-· n·ported in TJhk· 
hA. Th.·y n·H·Jl J hii.:h dq~r'-"'-' of .l!!rn·m'-·nr 111 ch'-· mdus:ry unkm~s. Th,· null 
hypoch'-"S''· of ll•l rdJ<io,1ship b.·cw•·•·n nnmcri•"S. induscry unkin!!s is rejn·cl·d. 
JS Jll nx·ftio'-·ncs Jr•· posmn· Jnd sCJcisci.-Jll\" si~mti.-JnC. Furchcrmon·. ch'-· 
.-.x·fti.-il·ms Jr•· 'CJhk on·r n111e Jnd diffi.-r ven· lmk. (l[t,._·r b.·C\\"\"l"ll t'i.-cors 
or h~·cwn·n ,·omury ~roups. 

Ahhou!!h ch.· rmKor,IJnn: 1s ~croni.:. che nx·ffi,·ients for L'Jrh .-ounrry !!roup 
do n••C support .m ··xtre111•· Jssu111pcion of p.-rfr.-c J!!rc:enll"nt in induscry 
unkin!!''- Sud1 Jn our.-0111'-· would b.· mdi.-Jt.·d hy J l°o\."fti.-i'-·nr of unin·. 
hut che l"SCinuc,·,, 111 TJhk hA Jrl· mu.-h low.·r. Unl·4uJI l'i.-cor pri.-l·s Jnd 
te.-hnolo!!KJI Lhfli.·r,·n.-l·s nuy provid.· sufti.-ient rl·Jsons ti.1r J d1n·rs•· r Jll!!e 
of produ.-cion tedllll•JUl.... Su.-h Jin·rsicy is lih·k hl JffOUnt for PJ[fl•rns of 
sP'-·nJlll.mon Jn•l cr.1.k whi.-h .ire mor•· .-ompkx th.111 su!!!!l·sted hy chnn.·ti.-Jl 
1110.lds. 

Th.· nnpl'rti.·.-c .-011.-or.l.m.-,·s in "l"Jhk f> -l m.IKJll" rill" ··xi,cenn· of n·vcrs.1ls 
hl·C\n"l"ll .-ountrtl., m ch.· r.mkm!!s of 1:idu•ifrtl"' hy f.Ktor UUl'llsities. ~ Thl· 
l"Xt•·nt of ,u.-h r.·n·r,Jls w.h l·x.1111in•·d wich th• 1···1p of duscl·rin!! tn·hmque'i. 
Th,· nh1st .. urpnsm!! r•·sulc of the du .. tl'f .m .. ; .• w.1s rh .. : ·omnipr'-·sen.-l·· of 
rl·\·a,.11 ... Th,·r,· w.I' no p.ur of .-ounrrtl'S chrn .. ..;hout ch.· L'ntirl· s.impk wher.· 
r.·n·rs.1ls ,fjJ noc o.-.-ur for •".Kh 1:Ktor. In otl.. . wor,J,_ no two .-ountri.·s h.1.l 
1.knn.-.11 mJu,rn· r.mkin!!s li.ir .H k.i .. t OllL' l.i.-cor of produ.-cion m L'lthl'f of 
rhL· two flml· pl'r1<••''·:, 

Revealed comparative advantage and fl\1.:tor intensities 

l'.1.-cor lllll'll'ltll'' pnl\·l.ll· till" tll\'Ofl'Ol".11 link hl·twn·n \0 11Jow11ll'llh .m.I p.lt
ll"rll' of 011tp11t .111,I rr.1dl". But 111 l"mpinr.11 work th•·y h.1n· oft,·n pl.1vnl 
.1 1111•r•· pr•llllllll'lll roll". In 1:1.-c. most •·mpiri.-.11 ,t11J1,., of tr.Hk l1.1n· hn·n 
.-ou11trv-,r•·.-1ti.- .111<1 h.1n· ld.t _,,,,k .mv ··xpli.-1t ·'"''s'm•·nt of f.1.-tor .1h1111-
.!.11K•" - till' 111.1_1or .-11.1r.1.-c.·n,n.- 111rill"1:rnkrlvin!! th,·orv-" Till"\" h.1n· lt•<"u"-·.t 
111,1,-.1,I 011 the rd.1t11111,h1p h.·twn·n 1:1.-cor mt.·11,lfll"' .111.I kvd' of output or 
tr.hk 111 'l''·.-1ti.- 111.fi1,trt•''· :\lrhou!!h th•· .-on<"l"pt of 1:1.-cor lllfl"ll\ltl•"' '' hv 
no 111.-.111, ·'"').:Ill'.! .1 ,,·.-011d.1rv rok 111 till" 11-<) ht,·r.uur.-. th,·r,· .1r,· two 
r•'-'""'' to r•·!-!·•rd rl11, .1prro.1.-11 ·'' .111 1111prop.-r r.·,t of th• rlll"orv. hr,t .. 111v 
r,·,r of rill" 11-< l rr11r•"1t11111 11111,t ,·xrhnrlv 1111·11rr11r.1t•· .l.11.1 on rr.1,k. f.h·tnr 
111r,-11,1t1.-, .111,I r".1.-ror .1h1111d.111n·. \,·.-orlll. wh.-11 .111.1lv,r- t(1, 11, ,·x.-l11,1n·h- on 
rill' 111ta.1.-r1011 h,·rw.-n1 i: .. ror 1111.·11,lfl<"' .111.I tr.1.k. th<v oht.1111 onlv 111.hrn·t 
.-n.l,·11< .- on th•· or.-r.1111111 or" I I-<) tiir.-,-,_ Mor,· 'I'•"• 11i, .11lv. f.ll·tor .1h1111.!.111l •" 
i".lllllOt 11'\Llll\" f..- llllc:rrnl With rrn MOii from lhl' rd.111011,lllJ' hl"t\\ <"l'll f.h tor 
111r.-11,1t11·, .111d rr.1d,· l'-llt•:m' d •'-llll•"r .111.I Bow.-11. l'IH I; :\w. l'IH.\J. 

:\11.11\·,t, 111.1\" w1,h 111 '""h th.- 1.-.-111111.il 1 h.1r.11 ra1,11.-, of 'l'n 11i,· 111.!11,
rn.-, lc•r otlll"r r.-.1 ... 111'. h11wn-.·r. ( lm· '' rh.11 r".u ror 111r.·11,1t1n .1r.· 11,dul 111 

111: 
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l:\l Tllll llEl,.lUllE.MENT'. OCTl'CT :\N'l ."tAflE 

J'--scribin~ .i n1unrr~ .. s in\'oln·m'-,n in rh'-· mrnn.irion.il di\'ision of bbour. 
Anorher is rh.ir rhe rheory pc.1St.-s qu'--sricns rh.ir .ir'-· .ipplicabk aumly cu 
smgk nmnrn'--s (ti.1r ex.unple. rhe ryp .. -.. of commoJiri .. --. ro be proJuceJ 
.mJ expon'-·d) .. md tJcror inrensiri'--s h.in- .in 1mpc.nunr role ro pby in rhis 
reg.ird. ~ 

The rok of f1cror mrensiri1.--. 1s nu-.ipsu!JrcJ in rhe cxpccr.irion rh.ir rhc 
compc.1sir10n t'; 11.1rion.il ourpur will bi.· \n·1~hrl·J in tJ\'our of thos1.· indusrri'--s 
rh.ir use rhe nnmrry"s .ibund.inr facrors mosr inr1.·nsi\'dy. This rd.irionship -
which 1s usu.illy .is'iocurnl w1rh rh1.· work of l~ybaynski ( 1'>55) - li .. -s .ir rhe 
h.:.irr of rhe f.icror .1bund.inc1.· rhcory. In rh1.· hi~h-..hm'-'ll'iion.il ·n·rsmn of rhc 
rhn1ry ir uk1.-s thl· r(1rm of 1 l"l)rrd.uion or on-.in·rJ~.: n·sulr (Erl1R·r. l'JX..t). 
For s1u-h .in on-.in·r.i~c rd.iuonship ro hold. n " suftiol·nr rh.ir producrion 
be ronn·nrr.irnl in J ti.:w indusrrics whirh use .in .ibund.inr facror inr.:nsi\'dy. 
Thus. rh.: ourpur srrurrur.: m J rd.nivdy r.ipir.11-.ibundJm rounrry i-. .. ·xpccred 
ro bi.· donnn.ircd by rd.nivd ~· r.ipiul-imcnsin· in,fusrric' .md .uulo~ously for 
orh.:r rounrril·s .ind t°Arh,rs. I km.m.1 ron,hrion'i pc.·rmutm~. th.: rommodiry 
pJUl·rns of cxporrs Jfl" .. ·xpc.·.-rnl ro rdkcr rhl· nnl·r .1.-rion b'-·rwn·n tJ.-ror 
inr .. ·nsiry JnJ IJrtor .1bund.mn· 111 J w.1y ,jmil.ir ro omput. 

Th .. · surj,- fr.uncwark whirh y1d,f.; rh .. · ">rh of rd.mo1hh1p' d.:ffrilll·d hl·n· 
cm bi.· .. ·.isily l·xr .. ·ndnl ro .1 modd .:xpn·...,nl m (0111p.1r.iun·-,r.nir tl'rms. An 
l'X.tmpk ts Kruq~l'r\ ( l'J77) modd ot rompl .. ·r .. · ~lob.1l spl·o.ih1.1uo11 wirh dun· 
tJrrors .iml rwo sl·nor,. By prov1d111g .1 rh .. ·orl·rir.il fr.mll'work ro J,·"·ribl· rill' 
rh.mgl"' 111 ourpm .111 .. I rr.1J,· rh.u nffur ·" .1 ron-.n1u .. ·nn- of tJ.-ror ~rowrh. 
rh .. · modd 'il·rn·, ·" .1 1111.·.111, for .111.1ly,111g ,h1frs 111 1:1nor mr .. ·nsllll'' ovl.'r 
time" K ru .. ·~l'r\ modd pr .. ·d1.-r, th.u .. 1s n·onorm( dn·dopml"nt rontllllll''i, 
rh .. · .ib,olutl' .md rd.mvl" .• 11101111h of .irrumuul.unl r.1pn.1I will llllrl'.l'l". Th,· 
sh.ir .. · of c1pu.1l-111t .. ·11,1n· 111du,1n ... , will tl'tlll h• rt'l' (on .1n·r.1g .. ·) ·'' rd.111n· 
t:Kror ,·ndowmnu, d1.ut!!l'. \111111.ir d1.mgl"' will on-ur 111 rlw 'rru.-run· of 
.. ·xporh 1111k" 'h1fr, 111 .lom ... ,r ..... kn •. 111,I off,,·r rln' t•·1llk11q-. 

Mo,r of th .. · .1r~11111cm· .• t .. ·p .. ·11.I 1111 rh .. · l'Xt,tl"llfl' of .111 1111-.1\'l.'r.1~,· r.uha dun 
.1 J,·fl·r111111.1r,· rd.111011,lnp h,·rwn·n v.1n.1hln. A ~1n·n , .. ·r of 1:1nor mr·:n,Ull'' 
111.1y nnpo, .. · onlv .1 w .. ·.1k rntrtd:on on rh,· ,rmrfllr<· of ourpur .111d rr.hk. 
though rill' po"1h1lnv of .1 11111.-h 'rronga .1"11n.1111111 '' nor prnl11.lnl. Till' 
'tr .. ·n~th of rh .. · hyporh,·,t·, rd.11111!! f.1nor 111rn1,111n :o 11111p111 .111.t rr.1tk 
'' rlwn op,·n ro q1.,.,111111. f'hrtT ,ryh,u.- 1111<·rpfl'r.1111111' .irr p11"1hl ... Th .. · 
'rrong<''t of thl''l' woul.I h,· 1111e po,wl.11111~ .1 monoronh rd.1uon,h1p: rill' 
mort· 111r .. ·ns1vdy .111 1ml11,rr~· "'l'' .111 .1h11111l.111r f.1d1•r. rhr l11~iwr .irt· "' v.;lun 
of ourput .111.t t·xporrs. A 't'fon.t .. 111.t W«.1kn. rd.111011,h.p 1.111 h« ,1.11nl .1, 
.1 'hllll" hyporlw'1': .lqwruhn~ on .1 .-011111rv·, r'.11 ror .1h1111tl.111n·. t'o111r.ir.111v~· 

.hlv.1111.1..:t· '' rxpn·rnl ro hr con.-rnrr.unl 111 rhr ,t·r (or hl111) or' 1111h1,lnl·' 
rh.11 ""' .1 ..:1n·n .1h1111.l.111r f.1.-ror "'"'' 1111t·11,1\·dv. I hr rhml hvporht''" 1' 
cn·n \"l0 .1kn. Ir mndy po,r11l.1rc' rhr t'XI''""' 1· of .1!1 011-.1n·r.1~t· .1"11n.1111111 

111 \ 



lx"twc:c:n tJc."tor incc:nsity J.nJ the: strunurt.' of mnpu~ .>r tuJc:. Empiriully. 
chis l;ist hypothc."Sis Jc.pc:nJs rnc:rdy on a c-."St of the: sirn of J. corr.:lacion 
roc:tii.ic:'l!. Tb\." thc.·ory of hi~h dimc."ti:>ion.11 tr.i:.ic: r•10Jds implit':; th.it .1 
m~·:-,nlc111c h:.pothc."Sis is iruppropri.it~· ti.u Jn c.·mpiric.al study of this ty~·
·1 c.-sb ,,;- tht· cl>rrJ hyp•~-ht-sis .-rt.' tJc.·c.·J 'nth st.'rious proolt'ms of c:nmomc."tric.· 
s~·c.·iticuion (AnJc.·rson l'J:-11). l:on~quc.·ntly. th\.' sc.·conJ n:rsion is c:hosc.·n 
.is th\." bJ.sis for .1rulvsrs in chi:. ~.:.:tic.~n. 

'fe;rir~f! 1/11· "b/1•1° l1ypa•tl11·;is 

An .1nJ.lysis of th\." output structure: is .1 n.itur.il st.irtin~ point for .111 inv\."sri~.1-
tion of thc.· bloc ~ypothc.-sis.'' /\ s\.'c of "n>mmoJny compositc.-s· which can be: 
J.ssoc:i.1tc.·J with c.-.u·h tJnor w.1s tirsr itknritit.'J. The: nm1posic1.:s wc.·n· m.1Jt.' up 
of thos1.: inJustric.·.; in rhc: hi~h1.-st qu.1rkr of c:.ich factor mt...·nsic~- unkin~. EJ.c.·h 
composnc.· con-.i•;cs of sc:vc:n of the: ~8 ind~rstric.·s induJc:J in the: m.1nutJrcurin~ 
s\.'c:tor. The.· sc.·rorllf ~cc:p w.1s to c.1kubt1.· output-b.1sc:J 111\."JSUr\."s of rc.·vc:.1lc:J 
compn.uin· .1Jv.mu~c.· (HCA) ti.'r the.· rhrc:c: "IJ.ctor-intc:nsin·· compositc:s Jnd 
for .111 rouncric:s m the: s.impk. 1" The: HCA imlic:.nor is Jdinnl .1s the: r.1tio 
lx·twc:c.·n .1 cuurury's 'h.irc: in world output of the: composrtc.· .111J the: country"s 
shnc: in world ( ;l)p_ 1' In on:ntric:-. whc:rc.· 111.mutJcturin~ m::put is rc.·l.iuvdy 
COIK\.'ntr .itc:J in industric:s th.u Jrc: rncc.·nsivc: usc:r'\ of .1bunJ.111c tJctor... the: 1 l-l l 
rdJ\ionship hc.·cwn·n f.Ktnr inrc:nsitrc:s .md ompur should be: borne: om by the.· 
.1b°'.-c: intlicuor. 

T.1hk· 6.5 summ.m1c:-. clw rl·•;uh,,. -.howm~ l{C:A imlic.1tor-. for thl· l"lltlH" 
country s.11npk in l'J7o-2 .md l'JHJ-5. At tir-.t gl.mr·c: ch1: ti~urn prc:sl·nt .1 
,liffml· pircurc:. Much of chis diffmc:m·s~ 111.1y hl· tllll· co the: short(omin~' 
of rhc: HCA indic.uor .i.. .m ·.1hsoh1tl·· llll".lsUrl· of cornp.1r.1tivl· .llh-.111t.1~..-. 

Nl·\'nthdc.·,,.. '1111p!l· nrtfin.11 comparisons hl·twn·n HCA \·.1luc:-. or' the.· rhn:l· 
(ommodiry n1111p1hUc:s rn·c:.11 'Ollll' 'Y'tc.·m.1ti .. rd.1t1011,h1p-.. In p.1ruc11l.1r. rf 
for c.-.1d1 country tlw lnghc:'t (lowc.·sc) of th·- thrn· H< :A \'.11110 '' t.1kl·n .ts 
i11tlic.1ting n1111p.1r.1t1\'l" .1th-.mc.1gc: (di,.td\'.111t.1~l·) Ill thl' n1rr.:-.pondmg typl· 
of goml,, clw o;pn·cnl .1s"ll·i.1t1011 hc.·twn·n f.icror 111tn1,itil·, .111,I 1•11~p11t '' 
nmtirmnl for .111110,t .111 I >ME-.. Tht· co111p.ir.1t1H· d1,,1th·.111r.1gl· of tlll"\t" 
(11\lllfrll'' Ill prod111·c1n11 of l.1ho11r-mtc:rhin· 111.11111f.1.-t11rt'' w.1, pro1101111n·d 
.md pl·n· . .-.1n·. Sh.Hl"' m world 1111tp11t for the.· I.1ho11r-111tt'll'l\'l" (olllpo,ifl' 
H'W.11 ch.If onh- .1 ti:w I >M h ( lkl~111111. ( ;rcn·t·, hr.id .111d New Zt·.1I.111d) h.1d 
.1 rornp.ir.1t1n .1<h-.111t.1gt' 111 th1' typl· of good' .111d th.If. cxn·pt for 1,r.1d. tin' 
\\',I' the.· Cl'>l" onlv mom· tinw pn1od. Tlw ro111pct1f1\·t· 'rrt·n;th, of lll•"t I >ME-. 
.IH' 111 nlllll'frll'' ch.If ll't" l.1rgt· .11111.unt' of phn1c1I ur hum.111 1·.1pit.1l. 

< >f tlw two op1t.1l-111tt·11,1\'t• t'o111po,llt''· otll' 11,11.1llv do111111.lft'' ovn rlw 
orlwr. 1111111.111 op11.1I w." thl" 111.1,1or 1·onrnh11ur to 1 0111p.1r.111n· .1d\'.111r.1gt· 111 
01ll'-h .. :f of till' llMf'.,. wh1k ph\''1a·.1l r.1p11.1I pl.1\'nl th1' rolr 111 .1ho11t 01ll'
q11.1rtcr of tht-,l" 1011•1tnr,. ln p.1rr1n1I.1r. n•111p.ir.111n· .1d\'.111t.1gc 111 p•ml11rt11111 
\\'.I' do'd" .1"011.11nl wnh h11111.111-1.1pn.1l mfl'll'll\' 111 11111c I >M 1-_, (111d11.l111g 
11111,r ot' rlH· l.tr~l''t 1·xporrcr, ot' 111.11111t:1nur1-,) 111 horh 111111· pn1od,. 

I 11·1 



FACTOR REQL:IRf!\lENT'>. \ll: Tl'CT .-\Sil TRADE 

Although the: r1.-sults for DMEs agn.·c: ·with th1.·or1.-til·al c:xpc:c:.1tions. the: 
sitttation w.1s Jifti:n.·nt for the: J.·vdopin~ 1.·ountri1.-s_ lbc: c:xpc:1.·ution that com
parative: aJnnu~c: woulJ b..- JS><Kiatc:J with bbour-int1.'11sivc: m.mufa1."tur1.-s 
was only partly supportc:J by c:mpiri1.·;il c:viJc:m·c:. Th .. - most bbour-intc:nsivc: 
inJustri1."S .1rc: not nc:1.·1.-ssarily rhos1.· in which the: Jn-doping countri1.-s have: the: 
high1.-st shar..-s in world ourput. Only the: r1.-sults for Hong Kong. the: lkpublic 
of Korc:;i .1nd sc:n-ul of the: brgc:r Jc:n-lopin~ c·ountri1.-s (India. P;ikisun 
.1nJ YugosbviJ) in part conform with c:xpc:cutions. showing J substantial 
bias in fa\-our of bbc.1ur-inrc:nsin- inJustn1.-s in the: sc:..-onJ time: p..·rioJ. 
Among sn·onJ-~c:nc:ution NIEs. only lnJon1.-sia h.1J J signiticant compu;itivc: 

Table 6.5 llucpur-l-t.1·.c:J ml".t>ur.-s ol net\.! 1-t\· mduscry ~roup•. l'lit~::! .111J 
l'»l.~5 lpc.-n·mu~.--.) 

111rir1.ate RCA (?er cent) for "cOtllSIOdi:~ ~ompo~ites·! ~nirh 
.ire _i:'lte-::si_v~ as~rs .:>f: _______ _ 

---- _:_l_l}:-_:_1:1 ---· - - -· __ l_!>l_l:.!:!'!.? 
Country group/ 
Country .ind .ire-.a 

?hJsir:.a.: i'f~n 

capitai ~api~dl 

:lf!Es 
tu.str•I ;,. 
Austria 
lel1iu• 
Ca~da 

~ruurk 

fin land 
Germany, fed.Rep.of 
Creirce 
[rel .. nd 
Israel 
[taly 
J .. pan 
Netherlands 
Sev Zealand' 
1'orvay 
Portugal: 
Spain 
Sv~den 

;,:nitf!d l<ingrtom 
Cnited St.tr.~~ 

S!Es 
Arg~nt ir . ..:t 

Sr.ai ii, 
Hon~ K0nie 1 

~ex,,.o 

ft,.poh ! ~,. ot rar,. .. 
S1nKAporr 

'\.-ronri-&fl'r.~r.t.!.; in -.iF.lj, 

11.9 
127. ~ 
It.>.• 
Ill.) 
111. l 
218.0 
I! l. '> 
6~.) 

114.l 
9?.6 

lOl. 7 
1'14.9 
10).2 
6'1.4 

I J'I. '> 
')C). 2 

172. 2 
I It.. 2 
140.R 

Rf>- i 

?II.? 
141,,? 

Ill.I 
110.• 
12. 2 

21'•· I 

r:oll'mht.t. ?·H,,' 
~~~nn~~i~ :~.2 

~tl.tyA•.t 7,.,,,-. 
P.-r·1 1,,1,.: 
Phil ;pph,., I <.,1,,,.. 

Th;ti;r1n~ 21r,, 1 ) 

!uru A 1.t ;! t,... 4 

l ll-·1 
::.1.: 
l:!~.) 

l IC.1 
ill.; 

! 7'; •• 

140.'> 
1).:? 

;). J 
11.1.:. 
11 '> .1 
16'1. I 
l<N.O 
1111.2 
114.2 

'"·) 
i 11 •• 1 
Jl)t •• ? 

I'-"·'• 

116.i 
11 l.I> 
11~-' 

lR. I 
,].o\ 

: ·.~. '. 

' . 
. ··' 
. ' , . ~ 

<' 
; , I.; 

.·: ~.' 

:..abour 

H.6 
! 21.11 
1:.1.0 
•. 1.~ 
'' . ..... ' 
%.II 
7"1.~ 

11 l. l 
:.2. l 

111. l 
•H.1 

124.') 
12.1 

il4.9 
12.6 
H.I 
)11.l 
)'), '\ 

•ll .6 

11. l 

"l. '> 

! '·'· ....... s 
ii.'· 

: .o\ 
.:_ 1.1 • 

ii •.. ' 

'•"I • 

'.I. 

?hys1-.:.i: Hwa.an 
·:~pita: capital 

70 .:. 
: -.11.0 

~,, . , 
1-I.: 

:fJ0.1 
i1. r 

: .:: l. z 
: 11. ~ 
! .• t..: 
~ ')f). : 

! ! 7 ·" 
'bl.~ 
i0.1 

: : 2. Ii\ 
::.1.1> 
; .,, I 

:o>." 
:oi.) 

,fl., 
: ~;. '1 

... 1 ••• 

; II. 
.:11.·. 

.")(),; 

:;,,., 
.. i .. 

" . .,,, 

'i ~. •, 

~0.1 

: '>I. l 
~ 11. 1 
: !l.11 
••• 9 

: i9.) 
: '>l. q 

i<H.!• 
):..1 

it 1.) 

l "" .1 
.o~.o 

lb.li.l 
110.1 

""~- '> 
:H.6 
: '>1.11 
1 ... 4.l) 

:ll'> .II 
;~.; 

"'.] 
.• L l 
:fl·•.O 
~I. i 

: ,,._, 

>.' 
•.•• '1 

::· .. ·, 

4! .of) 

! :r •. ') 

: ~. l 
;o. ~ 

1'10.:. 
61. 2 
49.1 

n.1 
76 .'1 

91 •• ) 

'>'>. ~ 
h'l. i 

~~-· 
17 ·" 
e't.'· 
,.0.1 

l-'· .• 
'•i:.t."' 

l :, I. ; 

>L1 

\fl."\ 

"'\, .. : . .' 
''•· 
;, 
•\,, 



Tablr 6.5 .-0111111unl 

"''"'''""' au. (~r .o .. nt> for .. ,,,_,ditJ .:~sites·• 
_______ _!_~_h__~_:.:itensive users at: 

Coun:.r1 g:-oupi 
Country .ind .area 

Physical Suman 
·=apit.a~ capital 

Other de,.el~i~~~!_!_i~s 
Chile :1•.l •8.0 
Domine an R"publ ic£ -;L:. z l. l 
Egypt : Zl.9 2lS.5 
Gu.At~l.t..:. : ~l. l !81.:i 
!r.dia :o ... ] l8l. l 
Pa.Cist~n:£ :N.'i t8.4 
Pan.ama 204.8 l 'il.9 
Turiley~ il'i. 7 85. 7 
Venezuela~ !119.0 l l 1.2 
Yugoslavia 128.0 !37.J 

l98l-l98'i 
?hysical R.-n 

ubour .:api tal capital 

J: . .? llio. i 98.7 
l•0.2 71.S 60.7 ,. . 
..,J.I ;08.J 56.9 
1:.) !08.S l42.9 
~~.) !96.l 2l2.0 
14. 7 'H.7 66.6 
42.l 70.0 bl.6 
16.'i s:..o 'I0.8 
27. 7 l22.l 111.l 

116.4 21). l lH.l 

~I The 0•1tput-based indicator of RCA can be vritten as: 

·~ RCA 
h' J 

Q"'J / Y; 

-;;::-I -;:- x lOO 

ubour 

49.6 
lOb. 7 
'i0.9 
22.6 

162.6 
126.9 

lO.b 
49.2 
24.8 

29'i.8 

vhere Q is ~utput. Y is GDP. h refers to a given factor. j represents a 
·ountry and v re!~rs to world tot.1ls. In p..irticular. Q": is output in 
·=nuntry j '1t those (seven) industrilfl!S in the 11pper quartile of the 
distribution of industries by h-intensity in country j. A11regate Q .. .., 
is ~etin~d analogous;y tor the vhol" sample v. For more details on the 
~nderlying data see Ch~ statisticdl appendix. 

hi For a d~s.-r1pt?.on. t ':he ron,truction of e-ach r.o..adity composite, see the 
tl!Xt. 

,·/ J.\t.t :or the s~rond tisne pt'!'riod dtC for l'l80 • 

. 1d\'.1n1.1g1· 111 rhc pr1Hl11..r111n of l.1hour-111rcns1v1· good' (.111d only for t•JXJ-:i). 
A,11k fr11111 rfw,1· 111,r.111<'1'' of n1rri1hor.1ru1n. cndcnn· of .1 !'on'i'fl'llrly l11gh 
1·011.-enrr.1t1on 11l 11111p11r 111 l.1hour-intn1,1v1 .1rc.1' of m.111111:1n11r111g w.1 .. noted 
tiir 11n1· d1"vl'l11p111g .-.11111try (che I J1111111111·.111 lkpuhh1·J. In .. 11111m.1ry. the 'rn1l'
c11re of 111.11111L11 rnm1g 1111tp11c 111 devdopmg 1·1111n1r11·, onlv r·.trt1.1llv 111.11d1nl 
11-<) n:pe.-r.1!11111, n·g.1r1l111g rlw rd.mo11,h1p lwt\nTn 1:1.-ror .1h1111d.111n· .md 
1:1d11r 111r.·n,I!\'. 1 lw ,!fn1grl1 of the .1"1ll'1.1t1on hecwn·n chl· two \",1ri.1bl .. , 
\\",1' \\'l·.1k1·,r 111 I '1711-.:' .111d p.irc1< 11l.1rlv '11 .11111111~ ,1·11111d-gn1.-r.1111111 NII: ... 

l'lw ,.1m1" 11·,t, wn1· rq, ... 11nl .1frn rl'pl.11·1111• ch .. 1111rpuc-h.1'nl nw.1,urc of 
IH :A h\' 111d11.1cor' 1lnl\·nl from l'Xporc d.1c.1. 1' Tlw r1·,11lh .1n· r1·porcnl 111 
T.1hk ''-''· A, f.1r .i- ell!' I lM i:., .1r1· 111n1Trnnl. rh .. tigur1·, .1grn· l.1rgdy wnh 
ch .. p.111.-m !11.I! 1·mngnl from 011Cp11t-h.1"·d 1111-.1,11r1·,, In p.1rt1n1l.1r. the d.11.1 
tiir l'IHJ--'l 'lll'l''nc 11--<) propo,1111111' .1h1111r l.1h1111r 111f1·11,11v ·'' .1 'ourn· of 
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l·ompar.itin: disad•:antagc.·'-' .ind l·apit.il mtensity .is .i sou.le .,f l·omparatin· 
ad\·Jnt;igc: of these: nmntric:s. 

Among the NIEs. the n:port-b.ised rm·;isure oi l{C.:A prolhrn·s m.irgirully 
bc:ttc:r evidc:ncc: of H-0 n:IJtionships th.in the: output-b.isc:d \'c:rsron in .is mtllh 
;is physical capital and l.ibour an· more: frc:quc:ntly idrntitied .is sourcl·s of 
nm1pautive ad\" .iruag<·. Furthc:rmon·. the: figures for sc.·nmd-gc:ncr .it ion NI Es 
show that the.· rapid growth of m.inufanurc.·d c.·xports oi th<·sc.· nmntries during 
the: 1970s was b.ised on a nm1par.iti\"c: .id\"Jntage in rc:latin·ly l.ibour-intc.·nsin
industric.-s. Unlike: the.· rc:sults tC.u output. those: for c:xports indicrtc.· th.u .u 
the: bc:ginning of the.· JIJ80s a numba of sernnd-gc:na.ition NIEs (lndonc:si.i. 

Tabl~ 6.6 Export-h.1snl lll<".1'Urt·s ol HCA .... h\- 111.ltMr\" ~rm1p,. 111/11---2 .1ml l'JSJ-'l 
( pc:rCl"lllJ~l"S) 

Aggregate RCA (per .:ent) fvr ··:onwnoc!ity ,..ompo~i:.es·~ •hirr. 
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.1hu::,l.!1Kc tltl'Orv nuintJins tlut national ditiC:n·rtel'S in factor endowmems 
~cnn Jll" d1tii:rl·n.-cs in oucput stnKtUrl'. Ditil.·n·mTs in ompm struccure should 
1r.111,l.1tl· ,firl·.-tly mto tr.1ding paaerns if pauerns of consumption an· uniform. 
But m .1 wmld of ditfrring nmsumption pauans. it would be no surprise if 
the ngartl·s of ,k·nund blurred thl· l'Xpected 11-0 relationship between output 
.md tr.id,·. ~ud1 .1 possibility. hown·a. is not obsern·d. Instl·ad. thl· structure 
11f ,kmand for 111.mufacturcs Sl'l'lllS to .1.-centuatc thl· 11-0 traits of trade as 
u•mp.1rnl with those of output. 

In 'umm.iry .. 1 mmkr.1tdy strong hypothesis of an H-0-likl· relationship 
h,·cwn·n 1:1ccor mput rl·ymr,·111,·ncs and comparative advantage rl·ceives partial 
'urr••rl fro111 ch,· for,·~oing .uulvsis. This support comes mainly from the 
rd.1t111n,l11p hl·C\n·rn l.1hour inputs and comp.trative advancagl·. Whether Slllh 
.1 p.1r11.1I n>1Kor,l.111.-,· hl·twcl·n tl1l·or,·tical expn·cations and l·mpirical evidence 
w.1rr.mh .111 cndor"·mcnt of thl· I 1-() model of the trading world at largl" is 
"•11,llkn·,f m tlw followmg ch.1ptl·r. 

Annex: Technology and trade 

I he 11-() model ,,f tr.1,\, pm th tl1.1c .1 country will tend to spl·cialize in and 
c·xr11rt produ..c' ch.11 111t,·11,1n·ly us,· its rel.Hivdy abumfant and thus relatively 
, hc.1p 1:1<1or' .,f pn1du.-t1on. The ren:rse would also hol,i. as a rouncry 
\\nul.I 1,·nd h• import .1 produ.-t that llltl'flsively utilill·s its relativdy sctfl"l' 
· n. rc11'1 ,.,.I f.11h •r' '•f prod union. A mo11g the .1ssumptions from whirh tlll'Sl" 
l'f•>J'll'lllllll' .irl· tkrin·J h th.It production funnions arl' the s;lllll' l"Vl'rywhl'fl'. 
:\hn11.111\·,·h-. tlw tn·lmology of production for .1 p.1nicul.ir commodity is 
.1"11111nl lo h,· known .md lixnl hoch domestically and int,·rnation.1lly. Unda 
,11< h r<,trh tl\'l·, 011d1t1011,, whKh seem .1t v.iri.mcl' with c.1sual ohsav.1tion. thl· 
1111h h.1,h for cr.1de 1, d1tfrrl'l1n·, in thl· price' of thl' factors of produnion. 

111 thh -.-.·11011 clw efti:1h of rd.1xi11g thl· .1hon· .1ssu111ptio11 concerning 
1,·, l11111log\· will he ,1i,n1"nl. A fr.tllll'Work for tl11s discussion is provilkd 
I>\ 11111d··I, th.11 11ll·orp11r.1te d1.111gl·s in technology as wdl as tcrhnologir·.11 
.htll'rl·lll •'' (>,·tween n11111rno. 111 response to thl' l.,·onud· paradox, a fairly 
l.iri.:• .11111111111 of w11rk h.1, hn·n don,· n·g.irding rhl' di~·,·ts of tcdmologic1l 
, h.111i.:,· 111 .1 '1.111.l.ird 11-() 111mld. Th· common fr.1tun- of thesl' thl'oril·s is .111 
,·111ph.a-1' 1111 '111 h d1.111ge .111d rlw n·,ulting p.1ttn11 of tr.1de 111 lll'W produns. 
W!11k ch.- dcr.111, of rhe proll''s d1fti:r .1111011g rhnirie,, .ill .ire dl'signl'd to 

,·,pl.1111 !11,· p.1rcn11 of rr.1d,· of rhc USA. 
I hv hr'r 111.qor rhn 1rct1r.il effort to ,·xpl.1i11 the olhnv<d p.1ttcrns of tr.1dc 

111 rn111' of r.·1 hnll .ii progr"'' \\';1' rhc rcdmology g.1p nwdd 'kctrhnl by 
l'11,11n (I 'llol). Thl' h.1,11· 1de.1 1' th.11 .. 1, Ill'\\' prod11ds .111d pron·'"'' .trl· hc1•1g 
,J,·,dop•··l. the , 011111n 111 wl11d1 rh,·"· 11111ov.1111>11' occur will tn11por.1rily 
I"•.,,." .1 r.·1 l11111l.,g11 .ii .1dv.111r.1g1· over l!s rr.1d111g p.1rt11n' 111 rlH''<' produns. 
I Im .1.h .111r.1gr w1I: l.1,r only 1111rd rlw II\'\\' r1·d111ology 1' 1111C1.11nl in other 
, .. 11111rll''· Bur lwtiir,· rh.11 h.1ppc11,, rhc 11111ov.1t111g n>1111rry 111.1y 1·xporr rhe 
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good c:vcn though it has no obvious basis for comparative: advantage: in tc:rms 
of factor endowments. As time pass1.-s, each individual innovation is 1.·vcntually 
ditlus1.·d around th1.· world and the initial adnntagc is lost. However. as 
pwgr1.-ss 1.·oncinu1.·s. new produas and proccss1.-s arc being discovered. This 
impli1.-s that thcr1.· exists a nmstantly changing list of new produas in which 
the innovating country has a competitive advantage. 

A difficulty with the technology gap model is that it fails to explain why 
a new innovation is noc produced immediately in the least cost-location. Put 
another way. new products and production pron-sscs arc transferred to the 
developing rnuntrics only after a subsuntial amount of time has lapsed. In a 
world where firms operate only dom1.-stically. this would be understandable. 
as tirms would be reluctant to share their knowledge with others. However. 
in a world of transnational corpoucions (TNCs). it is difficult to sec why 
a firm would not go abroad immediately to produce in the low1.-st-cost 
location. In this way it could potentially reap an even larger reward from 
the innovation and prcVl'nt the ditfosion of the knowledg1.· bccmsc production 
would be int1.·rnalizcd within , "1c firm. 

The most commonly used approa(·h to t1.·chnology and trade is chat devel
oped by Vernon ( l'J66). Vernon departs from th1.· strict th1.·ory of comparative 
advantag1.· to constnKt the producc-1.·ydc hypothesis which was outlined in 
Chapter .t While comparative costs arc important for standardized (H-0) 
goods. for n1.·w and maturing (product-cyde) goods the patterns of trade arc 
to somc cxtcnt outsidc the traditmnal 11-0 model. Vernon's product-cycle 
th1.·ory might also providc ;111 cxplanation of th1.· Lcmaicf paradox. If OM Es 
arc !wavy 1.·xportcrs of prodtKt-cydc goods. th1.·n th1.·ir exports would embody 
labour and hum.111 capiral rathcr than physical capital. as the thcory predicts. 

While thcs1.· thcori1.·s arc intuitively appealing. it is necessary to aucmpt to 
test tl11.·ir validity cmpiric1lly. S1.·wral 1.·mpirical studies have included n and 
J) as a factor cxplaining trad1.· within a multi-factor proportions model. St1.·rn 
( 1'>76) found that n and I> 1.·xp1.·mtitures had J positive and signiticant effect 
nn Wcst ( ;1.·r111;111y's exports. Simibr rcsults for the USA wcre obtained by 
Baldwin (l'J71, l'J7'J) and hy Stcrn and Maskus (t 1JHI). Maskus (l'J83) found 
that for th1.· USA the import:mn- of I{ and I> as a dctcrmmant of trade may bc 
growing ovn timl'. B.m·d on a ditkrent mcthodology. the n·sults obtained by 
Swik.1uskas ( l'J83) indiratc th.11 scicnr1.· and t1.·d111ology ar1.· what difti:rrntiat1.·s 
till' US aonomy from that of th1.· rcst of th1.· world. 

The rondmum of this empiriral work is clue the rcrhnology gap .md 
pro1.l11n-cyrk l'xpl.111ariom of rr.1de tlows sn·m ro hav1.· so1111.· validity for 
l>M b. This 1 ondu,ion '' r.1rlll'r r1.·nr.1tivc, as most or· th1.· l'mpiriral work 
h.I\ hl'l'll dour only for till' USI\. A lom1.· 11nplir.11ion of th1.· n·sulrs is char 
IJl'W 11.·rhnologv. prmlurr ... md pron·ss1.'' h;1v1.· hl'rom1.· import;inr dt•tt·rminanrs 
of rill' p.1rrrrns of rr.1dc Thr ~ross q11.111ri111.·s of l.1hour and capit;1I art· srill 
1111porr.111r. hur orhcr L1nor .. marrer a' wdl. tr would thus st·1.·m likdy char 
rhr rr.1n .. ti:r of !l·rhnolo~y ro rill' drvdoping .-111111rnl'' would trnd ro improVl' 
thl'1r roll?J'l'!ll1\'l' .1dv.111r.1~l' rcl.111vl' ro rhr l>MFs. A 1111111hl·r of n·n·nr 
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tht.-oreticll moJds oi North-South tr;ide also support this (Krugnun. 1979b; 
Dollar. t•>Hh). 

The 11-0 assumption thJt terh11ology is vinu;illy idt.,1tic1l Jrross l-oun
tri<.-s for a gin·n industry may ht.· appropri;ite for the tel·hnology ner<.-ssary 
to prodm·t.· labour-intensive or l·;ipiul-intcnsiw 11-0 goods. By contrast. 
l"ln l·oumri<.-s to den-lop competitive ;id\·;image in produl·t-cyd1: goods. the 
tunstl·r oi proprietary tel·hnology may ht.· <."Ssenfr1l. A geneul detinition of 
sul·h transti:r is: the dl·vdopment by pcopk in one l·ountry oi the rapal·ity on 
the pan oi nationals oi anothl·r nmntry to use. adapt. replinte. modify or 
further l"XpJnd thl· ~·nowkdge and skills asstKiated with a ditli:n·nt method 
oi manufal·ture oi J prodm·t. Terhnology transti:r is inherently ditlirnlt to 
measurl· as it is more a rdationship or proCl"SS rather than J simpk economic 
exl-hJnge oi quantities. ( )ne rannot detine a standard unit of tn·hnology in 
the sJnll" fashion that onl· l·an detinl· goods. 

In more nmaete terms. it is frequently useful to think of tl"l·hnology transti:r 
as J pJCbge. A tn·hnology transti:r parkage may n1ntain one or nmrl" oi the 
following rnmponents: (I) tedmology transtl·rred via tedmil·al d<Kuments. 
blueprints. l"tc; (2) permission to USl" various rights. knowkdge. or assets; 
(J) use of rapital. infl·nm·diate or tinal goods; (4) transti:r oi training. etc Such 
transtl-rs may hl· l·itl1l·r prnprieury or non-proprietary. In thl· t(>nm:r l·asl" thl· 
tl·rhnology mJy bt.· JsSol·iatl·d with soil". form oi monopoly rent. which ml·ans 
tlut n>..t Jnd prire may bt.· distorted. The technology package. or its nnnpo
nmts. nuy ht.· tr.mstl·rn·d l'ither via J forl·ign din:ct invl·stmmt (FDI) 'bundk-" 
or by nwJns oi some sort oi <."ontractual arrangc:mc:nt, i.e. 'unbundk·d'. 
Soml· oi thl· nnnponents oi J t<.·dmology transti:r bundk could be: c:xport 
oi lurdw.trl·, hn·nn·. fl·rhniral assist;ml·e nmtrart. nmtrart manufanuring. 
111.111.1gl·n11:nt nmtr;irt. marh·ting .1grn·ml·nt. training nmtrart, ronsulting 
rontr.Kt. urhitl"l"tur al .md l·nginn·ring nmtr.Kt. n·scarch and devdopml·nt 
l·ontr.irt, nmstrurtion \Upansmn nmtrart, nmstrunion rontrarl, turnh·y 
nmtr;Kt. produrtion-sh.1ring. and ro-opnation. Thl· abovl' list is of roursl· 
not .111-indusivl·. but it .,.·rw\ to illustratl· the: v;tril·ty oi forms that tn·lmology 
tr.1n..ll·r nuy t.tkl· .md to l'Xpl.1in why thl· ronn·pt is diitirnlt to dc:tinl· in a 
pr•:risl· w.1y. Addit1011.11ly, Olll" has to ron:;idcr indirn·t tl·dmology tr.msll·r. 
wl11d1 ornars through publidy arl"l"ssibk rh.11111d' or through training in 
l>Mh. 

If thl· tr.111 .. ti:r of tl·,·lmology as potl'nti.11ly bl·ndiri,11 to tkvdoping l"ountril·s. 
rlll'n it i' .1ppropn.ltl" to ron,idn its .-ost. Thcorl·tic1lly. thl· prin· of fl'l'h
nology .. liould he .111 .1pproxi111.1t1011 of thl' prl'scnt disnmntl·d valm· of tlw 
.111t1np.1tnl roy .1ltin or ti.·1·~ .111d otha bl'lll'lits daawd from till' tl·rhnology. 
m·t of .111 ro't'. To tlw .. dla. thl· cost of tl'<"hnolngy would indudl· .all 
1hrcl'! 1 ,,.,ts, ovl'rlll".1d n,.,h .111d rill' ro't of forgom· pro!its on 1·xports or 
,farat 111vnr111cnr Borh tlw prin· .111d rhl' ro'r .ire 'ul~J<'<'I to much _1mlgl'
lll<'llr lw1 .111.,l· rh.·y 1 onr,1111 1111phc1t tiirrc.i..ts .md 111d11dr .-.,.,r, th.It .1rl· d1f:
ti1 ulr to .111111 .arr 111 .111 .1n 111111t111g 'l'lh<'. All on•· 1·.111 !'011d11d1· '' rh.1t rill' 
v.ilur of r.-dmology rr.111,frr '' v..ry d1ftin1lr to .-.ii, 11l.1r•· warh ,my 1kgrn· 
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of prn·ision. Thi:. f.Kt .ilonc: constitutc.-s J m.ijor impc.-Jimc:nt to tc:chnolog~· 
rransti:r. 

Since.- muc.·h of thc: tc.·c.·hnolo~y tr.inst(.·r to Jc:vdopin~ nmmric.-s occurs 
through TNCs. it is usdi.11 to look u tn·hnology transti:r as Jn int.:-rac.'tion 
l":tWc.'\.'ll the.· two. Ultim.itdy. Jn·doping c.:oumric.-s would likc: to be.- abk 
to gc:nc:r.itc: thc:1r own tc.·c.·hnolo~y. In \he.· imc:rim. suc.·h countric.-s must bc.
n1m:c:rnc.·J prim.irily with thc: .1v.1ilability of tc:chnology. Using FDI J.s J 
proxy fi.n 'hunJkJ' tc:chnolngy trJnsti:r. it m.iy .ippc.-n th.it thc: r.itc: of 
~r.>wth of .ic.·n-ss is slowin~ Jown. Durin~ the.· 1''70s intc.·mJtio1ul dirn·t 
invc.-sm11..·m in Jc.·vdopin~ nllmtric.-s was growing Jt 2') pc.-r c.·c:m pc.-r yc:.ir. Thc: 
sh.ire.- of Jn·dopmg nmmric:s JS rc:cipicnts of imc:rnJtion.il Jirn·t inn-stmc:nt 
inrrc.·.i~·J from .in .in·r .igc.· kvd of .lbom 20 pc.-r n:nt in the.· tirst h.ilf of thc: 
1'>711s to .1 kvd .lbc.>w ].:! pc.·r n·nt in thc: l.itt: 1970s. Since.· th.it time.· thc:rc: 
has dc:.irly bcxn .1 rc.·JlKtion of si~nilic.inc proporcions. with thl.' llJ!H ln·d 
of intc:r11.1rinn.1I dirc.·ct inn·stmc.·nt bc.-ing only S'J.5 billion as comp.irc.·d with 
Slt..7 billion in l'JHI (OECD. 1')8~ 

The: tr.msfrr of tc:chnology will Jhlllht .1lw.1p involve: J nmtc.·st bc.·twc:c.·n 
the.· dc.·sirc.· of the.· TN<: to 111.1x11nill· rc.·ncs from tl.'rhnology .inJ the.· Jc:sirc.· nf 
c.lc.-n·lopin~ nmntric:s to oht.iin tc.·chnology chc.·.iply .md/or on \-c:ry t:wourabk 
tc.·rms. The: 111.tjor i"u~· hc:rc.· sc.·c:ms to bc.· thc: \mbunJling' of fl>I. TNC .. 
would frn1uc.·nrly prc.·t\.-r to c.·xploit thc:ir monopoly powc:r thrnu~h FDI: 
on the.· othc.·r side:. Jc:n·lopin~ nmntric:s ti:d th.n this m.iy he.· .m c.·xpc.·nsin· 
w.1y to oln.un tn·lmolo~y ;md th.n it curie.·., non-cn111ornic costs. I lowc.·n·r . 
. 1uc:mph to unbundle.· H >I throu~h hn·n,ing or joim \"c.·nrurc.·s will proh.1hly 
.. tow tc:dmolo~y tr.msfrr., or rc.·stricr the.· .1v.1il.1bility of the.· nc.·\wst tn·lmology. 
r•1rtlwrmorc.'. within till" n1rrc.·nt institut1011.1l fr.lllll"Work of worlJ trade.·. 
mrrc.-.1'in~ chc.· .1111omu of tn·hnology tr.111.,fc.·r, m.1y not bl· .1 simple.· poliq· 
t.1'k. I fowcn·r. givc:n cl1l· currnu .,(ow ~rowth of world tr;ulc.-. !111., tr.mst(.·r 
j, OSl'lltl.11. 

Notes: Chapter 6 

In rd.111011 111 l"lllJ'lnL1I Int- of lh•· 11-() propo,1111111. 1h,· <lll<',llon h '"llll"lllll<'' 
r.11-.·.I wlw1lll'r .1 111.11n' or" t".1< 111r llll<'lhllr•·, <.111 hl' ti11111.I 1h.11 w1111l,t lw 
'rq•r•·-.·111~1!'·,·· of th•· world. lmlrc111011' .111· rh.11 111.11n1 n p.-r1.1111mJ.! 10 111<hv1<l11.1I 
n111111r1n (<'. J.! 1lw U\A) 1M1.1llv c1111w1 pl.1y '"" rnk ( l\11,f.-r,1111. l'JH7). 

2 Lu111r ,11.1r.·, 1111111,l1llnl l.1h1111r r•·11111rr .l.11.1 011 W.IJ.!<'' l""'I 111111hlo;rll.·,I work.·r, 
I h,.,., ,l.11.1 .If<' 11111 .1v.11l.1hk tiir .1 hro.1.I r.111).!<' ol 1 01mrr11·, ·11r ... 1hnn.111n· 111 
l~11111r-111p111 r.11111' h.1, 1h<' 1l1,.a.fv.1111.1i-:•·' of ffl'.tlmi-: l.111111' .1w111111crr11 .ilh· .11111 
1l1·r··11.I, 1111 1~11111r I'""' 1.111'"· ".,. Bow.ln1. l'IX \ . 

. \ I 111.11 L1l11 ... 1.l1lnl pn n11pl11n..- w.1, 111111111111 nl .1, .1mcl't1r<·1111111.11 tph\,11.11 .11111 
1111111.1111 1.1p11.1I 11111·11,11\· hv I .trv. l'H.X If, 11·11p101 .11 , .111 l1111"·h· Ji,· 1111npr<'1<·1I 
·" .111 111.!11.11111 ol l.1h11111 1111~·11'11\' 111 1111' 1111.lnh111i-: l.11 r11r prop111111111' 111rnld 
( >11 rl11· orhn h.111ol. ""ll·W.IJ.!<" v.11111· .1dilnl .11111 \\ .1).!n .ire 1h11.1llv r.1l1·11 h111.1.lh 
111 rcpr1·"·111 the rr11111a- ro ph\,I• .11 '.1p11.1I .111ol 1111111.111 1 .1p11.1I. rnpn 11vch ( ln 
rhnc J.!101111<1,. thn "·in· .1, p1ox\· """·"11""' ol ill<" 111p11r v.11111·, ol rhc l\\o 

I\ I'"'"' I .1p11.1I 
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I ... l ·n lR RE~l:IRE!l.tEN f\. l ll:TPUT :\Nil TR:\llE 

-' I kn· thl· ll"rm "rn·.:r-..11" i,. u~..-J in .1 Jl"SC , .. :·: >\·.1y. h Jos..-s nor rdfn"t properly 
rh.: ~l"tll."r .1hzl·.t ,f.:timuon oi .1 i.u:mr intl"tlsiry r.:\·.:rs.11 in hi~h Jiml"tlSions 
(l:.rhi.:r. l'JX4). 

5 Th<· !in.al rl"'uh' oi th<· dusr.:rin~ pro.:.:Jun· w.:r.: r.11h.·r incondus1v.: .is r.:~.1rJs 
th.: for111.1rion of bro.id ~roups oi counrri<-s with ,.inul.1r l:&aor int<"llsiry .1nribur.-s. 
Thi" w.1, p.1nicul.1rh- .:\"tdl"tll whl"lt .111 orJin.11 m..-.1,.ur.: oi f.1.:ror lllll"llsiry w.1s 
l"ntploy.:J. Th.11 111..-.1,.ur<· yidJ..-J .111 ".1romisric" ponr.1ir oi rlw wholl· nmnrry 
s.1mpk Mo'it "l<"P" in th.: pron-ss oi hi..-r.irchic.11 dust<'Tlll~ mndy lmk.:J onl· 
1J,1ition.1l 111Ji\·idu.1I nlunrn; to the ..-x1stin~ sin~I..- du,tl·r. AJJ1110n.1l .leuils on 
the t.:chmqu<"" .1pph<·.I c.1n ~ founJ m th.: t.:ch1;ic.1l .1pp•:nJix (Appl"tl.lix A). 

h ll.:.1nlorff. l'JX4 pro\·i.1<"' .1 comprc:h<"lt'ii\".: on·n·i<·w of .:mpiric.11 sru.til"S on 
tr .1.k p.1nnn,. Jlj, .1md<· l.i\"' our th<· rd.1tion.,h1p h<"tW<"\."11 thl·or.:tic.11 moJd, 
.111.l <·mp1ric.1I work .ind .;umm.1nZ<"S th<· 111.1in r<.,,uhs obt.1in.:.I by th<· l.1nc:r. The: 
pri.mt\" pl.1.-<·,f on r:inor int<"l1'itll.,, in th<· l0 mpirK.1l .1n.1ly-.-,, oi "pt·cilic countril-,.. 
i' <"\·1.ll"lll from 1h1' '11111111.in·. 

7 Alrhou~h .1 n>ntr.ir\" \:u:w h~' "omc:tim<°" bcc:n <"Xprl-s.,...J (L.:.1111.:r. 1'>7-'). both 
rh,· ,.1ruc111r.· .11!.I rh..- 111•·tho.lolo~\: oi tr.1.k rhn>r\· <·mplu,.iu .1 c11un1ry-,.pt"lllic 
on.:nt.1t1•m. Th" .1pph<"" in p.1rric11l.1r to rl·,ulh rh.11 h.1n· bl·.:n oht.1innl on th<· 
b.1.;1, of thl· ,fu.1111\" .1ppro.1ch to ~ln.:r.il •·•1mlibm11n .1n.1ly,h; -...- llixit .111,f 
N.>rm.1n. 1•;x.1_ 

X Th,· 11111.ld h.1' .1 pn111.ir\· ,..-nor .111.I .1 111.111ufa,·111rin~ ,..-.-ror pnlllucm~ m.1ny 
<01111110,h11n. l..111ll " .1 "P<"Clli.- input 10 th.: pnm.1ry ,<·•·ror . .-.1p11.1l 1' .1 ,.pt·olic 
1111,111 to 111.1nu1:1.-rur111µ . .111.I l.1bour i' 111ob1k b.·twn·n rh•· lwo ,...-.-ror,. Th<· 
b.1,..- prop•"1t1on' ,1,·ri\"<"•' from th•· nullld conc<·rn th<· 'ucc.:"1'··· ,.I.Iµ•·" of 
outpur ,p,·n.1111.1111111 th.it .1ccomp.1n\" c1p1t.1I .1.-nnnul.111011. For d<·t.111' on thi,. 
co111p.1r.111\·,·-,1.111<" .1ppr<•.ll"h. ,,.,. Jom· ... 1'171 • .Jilli Krnl·~n. l'J77. 

'J Anoth.-r r.at11>11.1k for ··mph.1,u111µ th•· rd.111011,h1p b.·twn·n outpm .111<1 r:ictor 
mt<"ll'lll<"' ,·.,n····rn' rh<· chm.-,· of rh,· i.1rror lllt<"ll'lt\" 111•·.1,ur.-. Tlw pn-'<·nt ,,u,ly 
111.1kt·, U\l" of .1 111<'-l'urc of 1:i,·111r 111t.:11'it1<"' rl1.1t 1' b.1,l·tl onlv on tlirn·t IA.-ror 
mpuh to th•· pro.lu.-t111n of .1 ~1n·11 lll<h1'1r\". I l.11111lton .111.I 'w.:n'"'ll. l'Jlt\ . 
.irµm· rh.11 .hrn·t f . ..-tor mt<"ll'ltl'"' .ir•· b,·,1 ,unnl In ··xp!Jm rhc 'lnll"tllr<· of 
pr11,lu.-r11m. 

Ill Bowcn. l'IX.\.1. '11µµnt' 11-.· of .1 ,·omr•"ll•· <01111110.lnv to 11hliLll<" mt.-rn.1-
111111.11 <1•mp.1r.111n· .1<h-.111t.1µ•·. A r•·n·nt rh.·or,·11.-.il .ipph.-.111011 of rh,· .-ompo'n•· 
11•111111<>thlv (10µ,·rhn w11h tlw nm1po,11,· fJ.-tor\ .1ppro.1d1 1' limn.I 111 N.·.1rv. 
l'IX'l. 

11 1"111' p.1r11111l.ir n·r,11111 of .111 IH. A 111.h.-.11or h.1, b • ..-11 '11µ~,.,,,.,1 h:• llow,·n. 
l'JX.\b. Ir ".1 '1r.11d11li•rw.1nl ~<"ll<"rJh1.1t1011 of ll.11.1".1\ l 1Ho'l 11r1~111.1l 111.h,·.11or . 
. 111.I .-.111 b,· 1111crp~c1nl 111 .11 i,··"' rhrn· ,hff.-r,·111 w.1v,. hr,1. 11;,. 111<".l,nr•· .-.111 
ht· ·''"1111.-.I lo 1111!1< .II<" 1·11111p.1r.111n· .uh·.1111.1µ•· Ill .111 ".1l"ohn<·· """''"· wh.-r.· rh<· 
\".1l11t· of llMI J'l"f ll"lll rqirt"\l"llf\ rill" <h\'11l111g hllt" b,·1wcc11 tlllllJ>.lr.111\"l" .1th-.1111.1gc 
.111.I .-0111p.1r.111n· ,h,.1,h .1111.1µ1· of .1 µ1n·n .-011111rv 111 .1 µ1\"<"11 1111h1,rry. '••···on.I. 
11 .-.m "·rn· lo r.mk. lior .1 µ1v<"11 111.111,lr\". , 011111m·, 111 t<"rlll\ of nu11p.1r.111n· 
.1th-.1111.1g1· I lnr1I. II , .111 pro\'1tk. for .1 ).:l\Tll < 011111n· .. 1 r.111k111µ of 1tllhl\lrl<"' 111 
l<"rlll' of. 0111p.1r.111n· ... h-.1111.1~·· The rrn.·111 .11,.-11\\IOll .1.lopl' rlw 1.,,, (.md 1 .... ,, 
, 0111ron·r,1.1I) ol rh,· 1hrn· v1,·w,. wh.-r,· 1·011111101hn· • ompo'll•·' .1r,· ,·1111\1.krnl 
lll\lt".111 of 1111l11,1r1•·' 

I 2 I·. 'l'orr' r.11hrr 1h.111 11.-1 '"'l'"r" w,·r.- • ho"·n for rh.- ,.,,.r, 1w on rr.111<·. , .. ,..,. 11 
\\.1, ,·.l\1•·r lo, .1l111l.1r.- IH A 1111111.Hor' from lh•· li•rmrr 11.11.1 (ll.11."'·1. l'lt.">) 

I\ < lnh- ll.-1~111111 (111 borh 11111.- pt·n111h) .111tl .J.1p.111 (111 l'17B 2) 'how,·11 'urpn,111µlv 
l11~h \.11111·, !or •·xpnr" of l.1bo11r-11111·11,1\'1· 111.l1hlr1t·, h1 lht· • ·"•· of,l.1p.111. !hi\" 
1111.- 111.11111\ '" .-'l'"r" of ,·I··· 1rio .11 111.1111111.-rv .111 1111h1,1n· whrr.- v.1l11r .111.lnl 
J'<"r l"lllJ'ln\...- W,I, r.-l.1!1\.-l\· lo\t Ill l'!/B 2 
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CHAPTER 7 

Country dijferences, country sitnilarities 
and the structure of trade 

Tr.1J..- .111.11\''h h.1v..- u'u.1lh· .-hoS\.·11 w l"Xpbi11 mta-i11Justry p.1ttl·rns of sP'-·
.-1.1h1Jtt•lll .1nll tu.le 111 tams of Jiffi:r..-11.-l-.. m thl· ..-nmomi.- l·h.1r.u-1..-nstics of 
tr .1.lin!! p.1rm.·r,_ Su.-h .111 .1ppro.1l·h i'> found in th<.· tir.,t o;n·uo11 of thi'> ch.1pt<.·r. 
wh<.·r..- thl· rd.1non .. h1p lx·twl"l"ll f.1.-tor l·ndownll"nts .md 11et tude is ..-x.1mi11..-d 

for .1 br!!<" numlx·r of .-ounrr1..-s. Thl· rnult~ of th.1t i11n-..u!!.1Uo11 .1re used m 

thl· "il"\011d "il"d1011 to .1'Sl""' thl· l"Xtem to wh1.-h .1 !!l"ll<."r .11iz..-J \'ers1011 of th..
t 1-t.) th..-or\' pro\"ldl·, .111 l·xpbn.1no11 for p.1ttl·rn-; of world trJ<k. 

Till" ,1i,.-u"1un 111 th<· rhir,I "il"llm11 ukl·, up .1 ditkrl·m '''lll". mtr.1-111,lustr1.1I 
-.p.·n.1lu.mon .111,I rr.1.k. Th..- r.1p1d !!rowth of llT 1-. .111 l·mpinc1I tJn ti.lr which 
,·onn·11t1m1.1I f.1nor .1h1111d.111.-.· thl·on· do<.·, 11ot ofti:r .1 ... m-;t'Jdory ..-xpb11.1t1011. 

In 'l·.1rd1m!! ti•r .111 .1d,·,1u.u,· ··xpl.111.mo11 for llT. rltl"•lrl'h h.1v..- nmdmlt:J 
tlut '111111.inn•·' r.uh.-r tl1.111 ,hfti:r,·n.-,·, lx·t\n·,·n ,·oumn•·, .1n· nmdu.·1n· to 

mrr.1-mdu-.tr\' form' of ,p.·n.1h1.1t1011. Tl11' po"1h1luy 'l"l"lll' p.tr .1dox1c1I m 
h!!ht of rh,· .-ondu .. 1011' of th,· f.1,·tor .1hun.l.11h·•· rhn1r\". N.·n·rthd<·"· 1t i' 
•tlllt<· pl.111,1hk lrom rh,- \"ll"\\ pomr of th,· II<"\\" rh·onn wh1.-h nnph.i..17<· th<.· 
rok of "·.1k ,·n111u1111.·-. .md pn1,lud ,hffrr.·nn.u1011. Th.· ,·on.-lu,lmi.: ,.·.-non of 

rlw d1.1pt•·r 1, ,kvot,·,I 111 .111 nnp1nc1I .111.11\-,1, of 'oml· of lh<·'<· 1"U<"'-
· 1 h,· tlwor,·u.-.11 b.1-.1, ti1r rh" .-lupt.-r dr.I\\"' upon hoth th< 11-<) .111.I thl· 

,-.-01101111,·,-of-"·.ik 11111,ld'. Sud1 .1n .1ppro.1.-l1 " m hill" wuh rhl· oh,.-r\·.u1011 
111.1d,· b\' t ldp111.1n .111.I Krni-:111.1n ( 1'>>6. p. 2112) th.u 'tlw p.1u.-rn of rr.1.I,· 1-. 
,h.1pnl h\ rl•,· un.lal\"111!! ,.,.,·h.111!!•· of f.1nor.. hur wuh .111 o\".-rl.1\' of .i.ldmon.11 

'pn 1.1l11.1t11111 111 r.-.1111,· n111101111•·' of "·.1k". Th,· p.111,·rn of rr.1d,· r<"frrrnl ro 
ha,·" ··xpl.1111,·,I b\ rlw, 1•11n·nr1on.1l l I-<) 1110.ld. wh1d1 .t,·p.-n,f, on ,·ounrr\' 

,hffrrn11 •·'· \\ l11k rlw o\'.-rl.1\ of .1.t.lmon.11 'P•·.-1.1l11.1rton '' 111rr.1-111<lu .. rr\' 111 
"op•· .111,I 1h ,·xrnll '' 1kpnhln11 upon n1untrv '111111.inr..-,_ 

Facror abundance and ner rrade 

I h,· prnnll ,·111p1r1.-.1l .1pph, .111011111 rh.- f.11 !or .1h1111,l.111< ,. 1110.ld r,·,r- upon lwo 

p11111r' of l11i-:11 f-ir,I. 1f 1 ounrrv d1fti·rn111·, 111 f.11 ror n1.l11\\ 111<·11r.. .1n .1 111.q11r 
,l,·1n111111.1111 ol 1 0111p.1r.ll1\·.- .uh-.1111.1~1·. !11.-\ .h .. 1il.I h,· ,\',l\'111.1111 .allv r.-l.1rnl 

10 rlw p.111n11 ol rr.1,k of 1h,· \'.1r11111•. 111<l11,1r1.-, \n••11<l. '"'"" l1111\\lnl~.- of 
.111 111.!11,lr\'·, f.11 l••r 111p11r 1 h.1r.11 rn1 .. 111' \\11111.1 pn11111 mh rn11.- ... 1h11111 rill' 
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COUNTRY OIFFERENCES .'\NO SIMILARITIES 

rd.uicnship bt."t\\"t."l."Tl f.Ktor supplit.-s .ind tudc:. The: tirsr h.ilf of this .ugummt 
sern"S .is the: b.isil" premise: for in.ilysis in this section. while: the: second h.ilf 
\\;II be: trc:.itc:J in the: following section. 

Both propositions .uc: intt.-gul pins of the: ugumt."Tlt .ind .uc: nt.-cdc:d to rdkt."t 
the: foll contmt of thl." b.isic H-0 hypotht."Sis. Consc:qumdy. the: .in.ilysis in 
this set."tion is p.ini.il in the: Sl"TlSC: th.it It fot.-USl"S on industry-specific linbgt."S 
bt."tWl"l."Tl factor supplit."S .ind tuding p.ittl."ms but only c.isu.illy .ittc:mpts to 
c:xpbin these: linbgt."S in terms of tht.• undl."rlying industry l-h.ir.ictc:ristics. 
The: view th.it c:mt.·rgl"S from this l."Xl."rcisc: should. nl."vc:rthdl"SS. le.id to soml." 
impn"SSion of thl." l."Xtl."nt to which fat."tor .ibund.incc: intluc:ncc:s spc:ci.iliz.ition 
.ind tr.idc: . 

• \ltrh • ..J,•l••.~i.:.il bJ.:k_~r.•uriJ 

E\·idml·c: of industry-spl."citic rc:btionships bt."twl."rn nl."t l."Xports .ind faaor 
l."ndowml."nts un be: obt.iinc:J from cross-i.·ountry n:gtl"Ssaons m the: tr.idi
tion of ll.".imc:r ( 1'184). 1 Thl." n-sl.".uchc:r cm choose: from 'c:vc:r.il rc:grl."ssion 
modds in ordl·r to dl·monstr.uc: th.u Jiffl·rc:nl°l"S in rd.iti\·c: fanor supplies .irl." 
systc:m.itic.11ly rd.ik·d ro \" .ui.ition., in tr.iding p.ittl·rns. Thl." modd ust.·J hl."rc: 
follows lc:.i1m·r ( l'JH-4) in th.it It nukc:s no c:xpliot use: of faaor .ibund.1nn· 
indic.1tors. lnstt.·.id. It .im:mpts to .lSSl"SS the: imp.ia of kvds of f.1rtor supplit.·s 
on thl· size: of nl."t l."Xports for l·.1ch p.utin1l.ir industry. Surh .in .issc:ssml."nt 
is C:Xpl."l"tl·J to .inswc:r two b.1sic qul."stions: (.1) Is the: rmss-i.·ountn.· \" .ui.uion 
in .1 given industry "s nl·t exports systc:m.uir.1lly rc:l.itc:d to v .irucions in thl· 
c:nJownll·nts of l'c:ruin fal'tors~ (b) flow Jo indmtric:s J1ffrr with rc·spc:a to 
thl· t.1l'tor l·mfowmc:nts c:fti.·l't.. on tr.1Jc:? 

In ordl·r to dl·sa1hl· thl0 Sl' rd.1tionships. U'il' j, nudl· of th.- notion of ·f.1aor 
oril·nutton ·. ~ Thl· t·:rm 1s .111 1lhMr .1t1vc: l.1bd rdi:rrmg to thl· .1'isoo.1t1011 
bc:tWl"l'll t:u·tor l'llllowml·nts .ind tr.idl-. Its llll'.lnmg l'.111 bnt bl· lklim·d 111 

gl'Ollll'trir terms. In .1 sp.1n· whc:rl· thl· lhllll'll'i10ll.1l1tv l'q11JI, thl' numhl·r 
of (Olll'frtl'S, two t\'Pl'S of \"l'ftors (.Ill bl· \'ISU.lhZl'll. ( )1w rt.·prl"'l'llh thl· 
rro,,-l'ountry d1stnbut1011 of .1 g1n·n rl''iOUrl'l'. Thl· l'omponl·nrs of th" vn·ror 
.lrl' thl· l ·•llntnc:s · k·vd .• of l'llllowml·nt for th.u rc: .. ourn·. Tlw ,n·ond Vl'ftnr 
prondl'' .111 .111.1logou' rl·prl',l'nt.1t1on of thl· aoss-l'nuntrv p.1ttan of tr.tdl· 
for .1 p.1rt1n1l.1r 111.fu,try. Thl· ~l·nc:r .1li1nl f,ll'tor .1hund.111...- tlll'orv will tl1l·n 
'"~gl''t .1 st.ltl'llll'llt .1ho11t thr w.ay 111 wh1d1 thl· .l1rn·t1011' of till' two vn·tor' 
.1rl· rd.uni. Thl· ,t.ltl"llll'lll will bl· .111 on-.1vc:r.1gl· one rdi:rrm~ to .1ll 111d11strtl'' 
.1ml .11l 1:1rror,. Altrrn.mvdy. 1f thl· rnourt'l' .f1,tnb11t1011 \'l'rtor' .arl· g1n·n. till' 
umkrlymg thnlry pamu' rlw ll'l'r to .tr.1w mfrrl"llfl'' .about rhr 'onr11t.1t1011' 
of lll<fu,trtl'' · tr .1.I•· \'<'<"tor'. 

/'\ 11.1rrow ddi11111011 of fa.-tor ortl"11t.1t1011 cm hl· ,r.unl 111 trrm' of rlw .mgk 
Ol'tWl"l"ll till' 1wr ··xporr' \'l'<"tor .111.t till' n·,ourn· d1,tnh1111011 n·rror. l'lwH· 1'. 
hown·a .. 1 do,l· rd.1t1011,f11p hl·twn·n tl11, gnHlll'trir 1ktin111011 .111.1 rlu- rnor,· 
t:.1111h.1r "'·IJ.:l' of ( orrd.1t1011 .md rrgn""IOll rodlifll"llh. I nw !..:l"lll"r.1l11l·d 11-<) 
thror\' rmplo\'' ro\' .1r1.111n·, or rorrd.1t1011' to ·'"n' 11, h.1,1r rd.1t1o"'l11p' 

I l=i 



(Ot-.irdortl: ltJH.:!). These tools. howc:vcr •. .arc.· limih.-d. u thc:y do nor pcnnit 
the: USc.-r to isobtc: the: imp.lc.""t of c:.Jch individwl 1-:u""tor on tu&. Accordingly. 
tl-k.· prcsc."111 .in.ilysis m.lk,-s US4.." of regression tcchniqu'--s ;and d&:'piCls fa,"tor 
orii'tll.Jtion .ls '--qui\· .ili"llt to .i n.-gn-ssion n.xilicic.'1lt which .lSsocUti'"S m"t tudc: 
";rh k:wls of fac.""tur supply. 

The: t.u""tor oriiTIUtion of .in indusuy's n'-"t c:xpons is c:xpn.-s5'.-d in terms 
of bi"t.i nx·tlin,'11ts. Thc.'"S&:' show the: ch.ingc: in sund.ird dc:vi.itions of the: 
tudc: nri.iblc: th.it is inducc.-d by .1 ch;angc: of one: st.ind.ird J, .. 1ri.ition of the: 
n.'"Spc:Clivc: fa,""tor ..-ndowmc.-nt v.iri.ibk. The: mc:.ining of the ··0c.-tlicic.-nts is 
su.iightforw.ird: they indic.·.ltc: both the: dirc:c.""tion .ind the: stn-ngth of the 
.Jbund.lncc.· c:tll:c.""t which .l gin"ll f.u""tor c:xens on the: n'-"t c:xpons in .1 p.inicul.ir 
industry. The: .ibunc.bncc: c:ffc:c.""ts m.iy be: positi,·c:. nc:g.itivc: or non-c:xist,Tit. In 
g'-""Om'--tric p.nbnc:c:. me corrc.-sponding 'ori,-nt.ition· of the: nc."t c:xpon vector 
with rc.-spc:ct w the factor c:ndowmc."llts n·c.""tor would be: ti'rmed nc:.Jr-p.iulld. 
n,·n-.inti-p.ir.illd or \"irtu;ally onhogon.Jl. 

Estinwtt'i •f fJit.•r _1rimtJti1•n 

T.iblc: 7.1 pn.-s,·nts industry d.iu which h.iw bc:i'n rnn.!lilc:d in .iccord.ince with 
this inrerpreution. The: e;um.itcs .in: b.15'.·d on .1 s.impk of 4<• c.·ountric.-s .Jnd 
•Jo mdustric.-s. Th,· uhlc: shows only t~osc indusrri'--s with bi·u coefficients th.Jr 
were sutistic.dl~· signitic.int in .it lc..·.ist one: of the.· two yc.·.irs l"llnsidered. The 
r.uion.ik for s1Kh .1 sekaion 1s th.it .1 cc.x·fticient with .i suftic.·iendy brgc.· r-v.Jluc: 
c.·.in rnntidt.:ntly be .lssumeJ ro c.irry thi' correct sign. It .l st.itistic.illy signitic.int 
coeftic.·ient .llso h.1s .1 IJrg'-' .ibsolure \'.line. rhe fac.·ror .ibund.1nn: imp.ict on nc.·r 
c<porrs is .lpprn·i.ibk. Coefticic:nrs th.it mn·t both criten.1 would indic.·.itc.· th.Jr 
;he.· industr~··s net tr.ide h.1s .1 m.irked tlaor orient.anon. 

A tirst glJncc.· .it the.· tigmes ofT.1hlc: 7.1 s1·~gesrs th.it thi' factor .ibund.Jnce 
11np.1cr on nc.·r rude.· 1o; nor o\"erwhdming Of rhc.· 'JO mc.fusrrii's considi'rnl. 
41 h.iJ .1 nurkc.·J fac.·ror oric:nurion m '.'011 .ind the numhc:r c.lroppnf to ]5 
111 1'»6. A roul of 54 industries l·xhibitl·J .i sigmtic.·.1nr t:icwr oric.·m.1uon m .it 
lc.·.1st mw of the rwo yl·.1rs. but only 22 rc.·vc.·.ill·lt such .i rd.1tionship m borh 
1'>111 .and 1'»6. 

Thi' unprl·ssmn nm·:l·yc.·c.I by rhc.·st· suusrio 1s nor compktc:. howl·ver. Tht· 
shn·r numlx·r of c.11q~onc.·s (or mc.lusrrii'') h.1\"111g .1 111.irkc.·c.l t:irtor ont·nurmn is 
nor .1 ~oml me.hf .iuon of rhl· rolt· pl.i n·c.1 by fad or .ihunc.l.inn·. A more.· .irnar .ire.· 
pirrurt· 1s oht.unnl hy nms1dc.·nn~ rlw o;h.1rc.· of world rr.uk .lffl>lll1tc.·c.l for by 
prollucr' wuh .1 111.1rknl f.1nor onc:nuuon. Th1' ,h.irc.· w.1-; timn•t ro Ix· ::i-4 
pa n·nt of rot.11 m·t tr.1c.lc.· 111 1'>711 .1nll (,_\ pc.·r n·m m l1>X5. In orha wore.ls. 
c.l1fti:rc.·11l"l"' 11: t".idor .1htmll.11ll"c.' c.·xt·rrc.·d 'onu· 111th1c.·nfc.· on more.· th.m ont·-h.ilf 
of tlw v.1l11c.· of ilw m·t rr.1c.lc.· of tht· ... 11npk n111nrr1c.·,, .inc.I rlw ''f.:mlicmn· rose.· 
O\'l'f flllll". 

A ro111p.1rh1111 ht·tl.l."l"l"ll the.· four f.1dor' rc.·H·.11' pronolllll"t'c.I thfti:rc.·ru·t·o; m 
t.1dor nrrt·nr.111011. Tlw nmtnhurion to n1111p.1r .lll\"l" .1c.lv .1at.1~c.·/ dr,.1c.lv .1111.1~c.· 
cm f,l· '1c.·rc.-r111111nl by r.mk 1.;~ c.·.1rh f.idor .ll"nirc.1111~ to .1h,11h1fl' v .1h1l·, of ht·r.1 
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Table 7.1 •ontmu.·d 

Ski 11.,J Scml -11k i 11 toll U11•k 11 lml A1lj1n,l tut' 
Phy•ical capital• labour .. lubuur• Labour• k' 

ludu•try (SITC) 1970 198~ 1970 198~ 1970 I 911~ I 970 198~ 197U I \IH~ 

-----

hll"' ·}~thin' ~nd article~ 

IbJJc ot tur •kin• (842) -0.874 -0. 732* 0.418 0.011~ O. lb7 -o. 1117 -o. :!bit 0.0112 - u. \117 
r·'"h..>twc.or (S')l) -0.1211 -0.01>7*** -U.098 -0. ;11 0.2~1 0. 7'> .... -CJ, LU'> -0. :.!91J U, JUI 
~-i~ntitic. medical, opli~al 

mc.o;ur-in1 instruJDent.li (dbl) 1.2;ou 1.020• -1.129*** -0.7112** O,b19*** 0.1 ~o U.lH.! 0.11.b 0.1.11. U, 121> 
·~t<h~• and clock& (8b4) 0,\8; J,911*** -1.140 -1.llO** 0.414 0. 344 O, l 'lb (). 24'> 0.0111 
'4._,.1 .. ·~1 inst ru..cnts, ~i..lund 

•~~Jrdcrai and rcpr~duc~r» (891) U,9Jll*** U,942* -2.273* -1.0llb* l. ~1111* o. 1>11*** -11.l>" ll. lb I U,ld9 O. I 7•1 
r~1 .. unLulatOl"ai, toyai, 1a~ai, 

•!"'' l i 1111 good• (1194) 0. 217 -0.01111 -0. 730 -0.9911• o. 192 o. >ll*** U.lJlt:.! ll.ll lb - u. j'I~ 
--ir 1 i •. _.~ dud a;. tat iuncry atu~pl iclii (119'>) 0.9;8 0. 848*** -0. 1;0 -0.490 o.;19 O.IH 0,002 0,U7b U,279 0,Ul'l 
't..1nuL.tt·turcJ art il·lcti (89~) -0.073 -o.;;9••• -l.b2b•• -0.394 I ,4;2• O.bl l* -0. 2'>1 -0. ~Ith 0.1.n 0. 2:.u. 

'.">~1ur~·lt": L'SIOO 

~a~·t,·H i..lricmldlivn coetticienllli ct.re re1reaaiion co~rticienta etlitimated trom a 1ample ot '•b ,·,nmlrlua1. Thu rt•tilt:1udu11 1Htla.1liou 
u:r.t:-d iii• 

l,l c. .... + b1K1) + t'1H1) + d,S,J + .::,U,J + U11 

wht'.'re T 1 J are net eoxports ot industry i. by 1.·ountry j, ~, H, Sand U are &lock mealiUI•·• \lt phy1d1·.d c,upit,d, .iklllc•I l.111001" 1 

~.:mi-akilled labaur ao.J unskilled labour, reapt!'ctivcly, and u ia the di11turb"1wo term. ISuth Lt1c dc11c1Hh!11t dlld lho 
iudl('~ndent vct.ria.ldt:-,., •. -ut:- ... tandctrdiz~d to unit vi1:1riit.nce, lliO that regnuu1lon c·utdti,·trnl1i1 "'"'' l11•l1i 1'111·fli1·L·nl.i. Ati.t,·1i1iik" 
indi.:ctte atct.tistical :..ignir i~·.tnce at tht!' l(•), ')(**)or 10(**•) per c~nl l~vel. Unly tlu•)ll: i1ul11rill'h·1i 11r1· tthuwn tor· wt1l1 h .1L 
lir:..s)it "n~ ~toilt i~t h·Cll ly si-.uit h'Cllll cut: It h•it:nl utitaiueJ in •l huun one )'ed1·. 

: · '.\rt ~·4pit111l st1i.wk3ii ct.rt'.' '"''"-rt'.'gttted ,•eprth'idlted t hn11s ot re~l 1ro1ut domtHrll ic iuvc11tmc11t. 
~~i!ted lab..::ur i~ thit.• l\\UftbL·r ot pr\.lle5'1ional/tt!dmintl workt!rll (ISCO 0/1). 

,~, S~:\ii-:a.k.illed lctb,lUI i~ lt1~ •nuubcl U1 l ilt-l'dlt! Wlllk~r,_ wllo do HUt b~\un, t\l lht! prullt'll .. iu11"\/l1~1 h1if1·1d 1'rtl\!g111y, 
Lnskill.:d l.abour l:io tta.- munbt:-r ut illitt."rct.tl' wurkL'rll. 

r, In ~t'.'"\"er-ol c,utetl the" .. ·.alue::. ut I<~ wer~ lu-., dnt.I, .ctlter ctt.ljulllmt:nl, w.:1·lt' n~"ttti\I~. Tht.•a.c ulia.e1v,tli~mti tJIU i11t.Ji1·dtt:ot.I l•Y a 
ddsh (--,.. 



COMPETING IN A GLOBAL ECONOMY 

coefficients. On this basis. phpil·al capital was the most important in 1970. 
Coctllcients for physicJl capital were dominant; that is. they had the high1..-st 
absolute valm.· in 47 of the 90 industrit.-s in 1970. In almost all tht.-se cast.-s 
(43) the beta coefficients were positive, indicating that physical capital made 
a signifinnt contribution to comparative Jdvantage. The factor's significance 
had diminished somewhat by 1985. Physical capital had the hight.-st ranking 
in only 35 industries. of which 28 coctllcients were positive. 

Skilled labour was second in imporunce to physical capital in 1970. But 
in 20 of the 32 industrit.-s where this fat."tor was dominant, its influence was 
negative. meaning that abundance of skilled labour rt.-sulted in a comparative 
disadvantage:' By 1985 skilled labour had replaced physical capital as the most 
important determinant of net trade. In 26 out oi the 40 industnt.-s where net 
exports were influenced by endowments of skilled labour. the factor was a 
source of comparative disadvantage. The impact of the two remaining factors 
on net trade was less import.mt. The beta coetllcients for semi-skilled labour 
reveJleJ only ten industries (in both years) with a visible factor orientation. 
Unskilled labour played a minor role: the factor was dominant in only one 
industry in 1970 and five industries in 1985. 

The pJttern of industry rankings summarized here includes no test to 
determine whether the beta codlicicnts an· signiticantly diltcrcnt from zero. 
Inclusion of this criterion leaves the picture virtually unchanged. The number 
of occurrt.·1Kt."S of both dominant and signiticantly positive (negative) beta 
rndticients for each of the factors were as follows: for physical npital. 17 
(0) in 1970 and 11 (.'\) in 1985; for skilled labour . .'\ (8) in 1'}70 and 2 (U) in 
1985; for semi-skilled labour. 4 (2) in l'J70 and 4 (1) in 1')85; and for unskilled 
labour. 1 (11) in 1'>711 and none in 1985. 

The rdarivdy importalll role of physical capiral is rernntirmed by tile 
results ti.>r broJd groups of indusrries. The factor is Jn import.ml source 
of rnmp.irarin· adva111agl· in indusrries producing l·hemicab (SITC 5) and 
machinery and transport equipmmt (SITC 7). Ir 1s of less sigmticann: for ba .• ic 
m.mufar1un·s (Sri C 6) .md miscdlanwus 111anufae1ur ... ·d goods (SITC 8). This 
broad pam:rn tits w11h rh ... · r.1s11.1l impression char ch ... ·111ic.1ls .md m.Khi111:ry and 
1r.111sporr l"ljlllpllll'llt 11:ml to bt.· rd.1t1vcly bq~ ... - users of phric.11 capit.11. In tht.• 
ras ... · of nud1inay .md tr.msport ... ·qm!"'ment. tht.· rcl.11ionsh1p b ... ·rwn·n physic.ii 
c1p11.1l .111d lll't tr.1dc w.h unrh.mgt.·d bt.·twn·n t•J7o .rnd l'J>6. Th ... · s.11m· w.1s not 
trm· for rht.'ll1K.1k wht.·r ... · thl· fartor\ s1gmti1-.111n· h.I\ d ... ·ditll'd on·r tlllll". 

Tlw nmtnbut1on of l".Kh 1:1nor to n1111p.1r.1t1v...· .1dv.1111.1g ... · cm bt.· .1-;s ... ·sst.·d 
whn1 1h ... · tr.id ... · sh.in·, of v.mmh mdu,lnl'' .1r ... · nm,1dcrnl. Tht.· l.1rg ... ·st sh.m.:s of 
1wt 1r.1d ... · .1r ... · 111 11101or n·htrk' .111d 1u111-d ... ·nnc1l 111.1d1111cry. Tht.• 1:1r1 th.It till' 
.1bund.11Kl' of phy,101 c1p11.1l ... ·x ... ·rts .1 'trong mltut·nrl· on thl' tr.ad ... · p.111t.·rn, of 
lhl''l" two mdu,lnl'' fits romfort.1hly wnh .1 ronv ... ·11111111.1111-<) modd. \111111.ir 
ob,av.111011' .apply 111 01ha w1ddy 1r.1dt.'•.! 111.11111f.H"lllrt.'' ,11d1 ·'' 11111n·r,.1ls. 
pl.Ill'' .111d ,hl't'h of m111 or 'll'l'I. .111d 'h'P' .111d ho.its. In ro111r.1SI. 1h ... · tindmg 
1h.11 phys1cal-1.1p11.1I .1bu11d.11ll·t· '' lhl' pr111w 'ourn· of ro111p.1r.111n· .11lv.1111.1gl' 
111 rat.1111 ... ·11~111n·rn1g 111du,1n .... , '' 'urpn,111~. M.111y 1nw' of rlw n1g111t'l·n11g 
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activitit."S arc thought to depend heavily on the availability of human capital 
anJ arc regarded as product-cycle industries. Nevertheless. two engineering 
industrit."S - machines for special industrit."S and telecommunications apparatus 
- had large volumes of net trade and their trading patterns had a dose positive 
association with the distribution of physical capital. 

The results arc even more ambiguous among industrit.-s with low to mod
erate levels of net trade. In some (for example. plastics. steel tubes and pipes. 
paints and fertilizers). the expected relationship between physical-capital inten
sity and factor supplies is obtained. In others. clements of the product-t·ydc 
model might be expected to operate although the availability of physical 
capital again exerted a strong positive influence on net 1:xports. Examples arc 
organic chemicals. office machinery. electric power machinery and scientific 
instruments. 

In the case of skilled labour. the negative effects of resource abundance were 
observed most frequently among indmtrics producing basic manufactures 
(SITC 6). In other words. the factor had an anti-parallel orientation which 
might have to do with specific use of skilled labour in other industries. A 
similar, though less pronounced, result was observed for industries prodming 
misrellancous manufactured goods (SITC 8). Among the industries with an 
anti-parallel orientation for skilled labour. those dassifird as basic manufactures 
generally reflect featurt.·s of the H-0 model. This is trut.• for various l·.·xtik 
industries like woven cotton fabrics. textile fabrics and made-up articles of 
textiles as well as for rcmcnt and pottery. 

Gauged in terms of the volume of trade. the airnaft industry was the 
most significant instanrc whr·re skilled labour made a rositivc contribution 
to net tradt.• paform.mrc. Other industries where this factor was a source 
of rnmparativc adv;mtagt.· indudcd some of the smalln rhemiral industries: 
inorg.mir rhemirals. r;ufioanivc materi;1ls. essential oils, and miscellaneous 
rht.·mical mJtcriJls and products. Results such as these support JI-<.) premises, 
but cndcnce for othl'f industries is countt.·r to expt.·ctations. Tht.· most striking 
rontr.ulirtion orcur' in t.•nginccring 111dustrit.·s. Tht.· competitin· ;1bilities of 
tht.·se industril'S an· thought to depl'lld m:ainly on the :availability of skilled 
bbour. Mmt rol'fticil'llts. howt.·vt.·r. were nq~;.tiw (.md often statistically 
s1gnitir.111t). Ex.1111pks indudt.· teknmmm111c1tiom .1pp;1r.1tus, oftin~ m;Khincs, 
dt.·ctnr powa m.Khim·ry .111d domcstir dt.·nnr.11 cquipmt.·nt. 

Judging from tht.· size of orit.·nt.Hion codtint.·nt,, st.·mi-skilkd l.1bour appears 
to br .1 kss 1111pori.111t 'ourre of romp.u.1t1Vt.' .1dv.111t.1gt.· than t.•itha physical 
r.1pit.1I or skilkd l.ibour. ( :lothmg was tht.· lll<1't import.mt industry for which 
st.·n11-,k1lkd l.1bour w.I\ .1 prominent sourn· of .-omp.1r.1tiVl' .1dv.111t.1gt.·. ( lthn 
1ml11stnn with modt.·'t .unounts of nt.·t tr.1dt.· .111d .1 p.1r.1lld ont.·nt.ition for 
sl·m1-,k1lkd l.1hour Wl'fl' 111us1r.1l 111stmmcnts. footwt.·.1r, ships .111d hoats, and 
don1l'st1r dt.·dnr.11 l'q111p111t.·nt. Also indulkd in tf11, r.1tq.!;ory wt.·n· st.·vt.·ral 
indu,tm·, th.it .ire w1ddy rq~.mlnl ·" bt.·ing l.1hour-intt.'n\IVl' - rotton fahrirs, 
tcx11k f.1hru' .111d 111.1dc-11p .1rt1des of textiles. ( lrll' 1111pn·"1on th.it l'lllt.·rgcs 
from th!\ set of r11cftinl'nt'" th.11 much of the ro111p.1r.1t1Vl' .1dv.111t.1gt.· usu.illy 
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attributl·J to .m abunJanll. of ·raw' labour aaually Jqll·nJs on tht: availability 
of labour with soml· Jq~rn· of skills.~ 

Tht.· tJa that unskilkJ labour haJ littk· impact on lompar.ttin· aJvantagt: 
1s not n;plainnl by an n;amination of thl· lktailt.·J rl·grl·ssion n-suhs. In 
soml· instaltrl·s thl· rdationship was l"Xpt.·c[l·J; l"llr l·xampk. unskilk·J labour 
was a sourn· of nl111paratin· alkant.lgl· for proJucc.:rs of ll·atha or madl·-up 
artick-s of tl·xtik,. In othl·r instann-s thl· lJl·tor·s positin· contribution to 
nunpar.1tin· .1dv.111tagl· 1s puzzling in tl'rms of thl" 11-<.) modd. Exampll-s 
an- organic d1l·mK.1ls. mina.11 t.1r. sonw iron .mll stn·I mJustril"s, and l·n·n 

oftict: nudm1l''· 
An l·n·n mon· dl·t.uk·d an.1ly,is of factor onnu.1tion could yidd fonlwr 

insighh with rl·g.1r,I to inJustry-spl·citic rdauonships. I lowl"\'l"r. thl· ovn all 
imprl·ssion of till' rok th.tt t:Ktor abund.mn- plays .1s a dl·tnmm.mt of tr.ilk 
p.tnl·rns would proh.1hly not d1.111gl· signiticmtly. This rok cm bl· '111111111."d 
up in tl·rms of .1 ti:w st.ltl'llll'nts. First. the 1:1aor .1hunJ.t1Kl· 1111p.;ct oll lll't tr.Ilk 
in 111.mut:1nurn j, of moda.1tl· 'trn1gth. Tins cm be .tttnbmnl to thl· 1:1n tl1.1t 
tlw rd.1tio11,hip' idl·ntilinl m tlw fador .1b1111ll.mn· tl1l·ory .trl· of .111 on-.1vn.1gl· 
11.1turo:. { :onsn1ul'ntly. no morl· tlu11 .1 portion of Ill'[ rr;llk 111 111.111uf.1dun·, '' 
likdy to Ill· 'uhjn·t to factor .1bunll.llKl' l·fti:lls. Th.it pnrtion. hownTr. w.1s 
rd.mn·ly l.1rgl· 111 tams of till' tol.11 v.1lm· of tr.ilk con'ldnl·ll. 

Sl·fond. the 'trn1gth of till' .1hun,l.11Kl' dkct nnn lll'pl·nJmg 011 till' fal!or 
n>11-.1lkrnl. hom .1 'l'llor-w1de pl·rspl·llin-. tlw r,·,ult-. n·portl·d hnl' '1tg
gl·st th.it phys1c1l-,-.1pi1.1I .1hund.111lT is .1 'ourn· of .-11111p.1r.11in· .1<lv.111t.1ge 
111 111.111ut:1<·111rn .1t l.1rgc'' wink the rok pl.1ynl hy -.killnl l.1hour 111 tl11, 
rl·spt.•lt 1-. .llllhtguoUS. \l'llll-,ktllnf .md 1111,killnf l.1hour .IH' of ll'" -.1gnilif.lllfl' 
whl"n thl" 111.11mf.1cturing wllor .1, .1 wholl' 1s till' 1:1cus of ,1i,n1 .... 11>11.: Thl'Sl' 
1111pn·ss1on' .1n· .1ltanl soml·wl1.1r hy till' rl·,ulh rrportnl m till' tiiliowmg 
-.rn1011. wh.-fl" tlw roll' of 1:1nor llltl'll'1Ul'' '' 111n1rpor.11nl. Tlll'y .1n· 1101 
,11fti.-il'ltl ro _111.lgl' wl11d1 1:..-1or' hl',l .1ccord wuh till' 11-<) prnlia1011 of 
th,· produd co111po,111011 of 111.11111fanurnl tr.1.k. A 111orl ddi111t1n· ,l.Ul'lll•'llt 
n·11111r.·-. mform.11:<>11 011 f . ..-tor llltl'll'llll"' ,1, wdl ,1, 1:1<'!or Ortl'lll.U1011. Tlw 
followmg 'l'l"t1011 111n1rpor.1tn d.u.1 on f.11 tor mtl'll'llll''· wuh thl' rn11lt th.11 
1111prn,1011' rq.:.1rd111g thl' rd.111n· 1111por1.111n· of \-.1n111" f.1dor' .1n· .1lrnl'd. 

An empirical assessment of the factor abundanC'e proposition 

L111pm1.tl 111\'l''r1g.1111111' ofthl' t:11111r .1h11nd.11t1l' hvpoth"'" rl'l1111n· d.11.1 011 f.1<"
tor 1·111low 111r 11h. f.1dor 1111l·11, llll'' .11111 tr .1dl'. S11d1 .1 1 0111 prd1<·11 .1 \'l' .1 ppl11 .111011 
of rhc I I-<) 11111dd r.tl"'' .11 k.1,r rw11 prohll'm,. hr ... r. If h.1, 111 hl' ,ll'l 1dnl h11w 
thl' full. 1 0111pkx hyp11th1·,,, 'ho11ld lw l'\0 .tl11.1tnl 1111 rhl' h.1'1' of .1v.11l.1hk d.11.1. 
S1'1'1111d. thl' n1rr1·1r1111npr1·t.1t101111f11111111111l'' '' 11111 'rr.11ghtll1rw.1rd wh1·11 rhl' 
.1ppl11.1t11111 ol rh · 11111.ld I\ Ir·" rh.111 <"11111pktl'. 

In v11·w of rill",. p11111h, thl' 11htn ll\'1· "f rlw l11llow111g l'Xl'r• ''" '' .1 111111k't. 
dl',n1pt1v1· om· ir I' ro 1krn111111l' whl·tlll'r .1 p.1rr1111l.1r k111d ol ,\',ll'111.1t11 
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overall rdationship exists iletween empirical measures of factor abundance, 
factor intensity and net tude, and if so whether the sign of the relationship 
Jgn·es with H-0 predictions. A mosaic of data on factor abundance. factor 
intensity and net trade is first assembled. TL: evidence is then examined to 
determine th~ extent of agreement with one oft.he model's general predictions. 
Credible rl'SU!ts will require the researchl·r to follow a precise set of rules when 
Jssembling thl· H-0 'mosaic'. Consequently. some thought must be given to 
the method of validation. 

The gmeral theory of comparative advantage can be stated in the form of 
.-orrdations between the variables involved. All corrdations that relate directly 
ro the law of comparative advantage apply to pairs of variables (for example. 
JUt.irky prm:s and net exports). In order to extend this method to a complete 
If-() framework. the analyst must be able to assess the relationship between 
till' rhree variabl•:s. factor intensity. factor abundance and trade. 

The Jssociation betwem factor abundance and trade was established in the 
prn·1ous sn-tion on the b1sis of the factor orientation concept. If factor orien
rauon is also rclatl·d systenlJrically to factor intensirv. thl· h.1si.- requirements 
uf an application of the H-0 prop1"ition an: mer. As shm.\"11 111 th.: technical 
appmd1x (Appl·ndix A). a corrclatwn between factor orientation and factor 
111trns1ty -- l'Xtl'11ded over all factors and goods -- serves to l'Stablish such 
.1 .-ompn·hl·nsiH· rclatiomhip. The rnrrclation 1s expected to be positive if 
rlw t:inor abundance propositmn holds in its gcnl·ralized form. In addi1ion, 
1he s.mw typl· uf corrclation - :t" fl'Stricted to one parti:uhr factor -- enables 
che .malysc to assl·ss the factor· s contribution to Jn 11-0 version of the 
tr.i.lmg world. 

The m1111cJi.1tl· rcquiH'llll'llC '' co tind .. ppropriak· data for factor intc:nsitic:s. 
( :ommon pr.Ktll°l' w" followed by employing US d.1ta. I Jirect factor shares 
wl·n· Jcr1vc:d from US data for l'JX2 and used ;1s a me.1,ure of relative: 
1:1nor mremllll'' 111 .:.ich mdustry. The shJn's w.:r.: c.1kul.1;·:d to rclkct, as 
.1.-n1r.1rdy .1s poss1hle. till' factor dl'tinicions us,·d 111 rlw n1111p1!Jt:on of J;ita on 
l·ndowmcnh.~ Alrogl·rha. thl· d.Ha on f.1dor mr.:nsml"• n·prl'su11 rhl· rechnical 
d1.1r.11'Cl'rl'CK' for .1 l.irgl' pomon of thl· ·JO mduslnl'; rn·.1reJ 111 thl· pre\cnr 
,wdv.'' 

l.1lik 7.'!. ;11mn1.1r17l'' thl' rl·,ulrs of wh.11 r.111 lw tl·rmni .1 bro.ld appli-
1.111011 of rhl' 1:1nor .1bund.11H'l' thl'ory.1" The tirsr four rov,s .111J column; of 
rl1l' r.1bk ;how nirrd.1ri1111; hl"f\\Tl'n farcor 011l'nt.1t1m1 .111d 1:1rror imcnsiry 
l~•r 1111'1:;. lhc entry 111 till' l.1;r row .111d coh111111 ot rill" r.1hk rcpresl'IHs rhl' 
Wl·.1k gloh.il 11-<) propmnion 1111rl111nl 111 rill' rnfo11r.1l .1ppl'nd1x. Thl· simpll· 
.-. irrd.n11111 cocftinnu r.1rnn .1 pmltt\'l' sign .is prnhnnl hy the gl'nnali1ed 
f.1.-c11r .1hund.111n· hyporlll"'" .md "sig111f1r.111cly d1fkn·nr from n·ro. Tl11s rl'sulr 
i.. rq:.1rdt"d ,i; .111 111d11.111011 ch.IC rlw p.lttcrn of nee rr.1dc 111 111anuf.1crnrt·, curies 
fr.Hurn rh.1r conform wHh .1 Wl·.1k prnhrrum of rhc L1cror abundanrl' modd. 
I. vrn 111 .1 complex rr.1d111~ world of 111.my f.1nor;, good; and co111Hril'S, m·r 
rr.1dl' .1pp<".1r' ro hl' 111tl11l'nn·d (111 an 1111-.1vrr.1g<' Sl'll\l') by rhc 111tn.1rtion 
lwrwn·n 1:1rror lllfl'll,ICll'' .111d f.11 tor l'lldowml·nr... Morl' gl'lll'r,11ly. not only 
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'fable 7.2 Corrdation~' betWl"ell factor oril.'nUtion and factor intl.'nsity. 19852' 
(P.:arson corrdation coc:iticil·nts) 

Factor 
intensity 

Physical 
capital 

Skilled 
labour 

Semi-skilled 
labour 

Ur.akilled 
labour 

Al 1 Cactora!.,.. 

Physical 
capital 

Skilled 
labour 

Factor orientation 
Semi-
skilled Unskilled 
labour labour 

--0.009 0.250** --0.340* 0.06] 

0.194*** 0.020 --0.094 0.017 

--0.005 --0.215*** 0.284** --0.048 

--0 • 248** --0 • 181 * 0.618* -0.127 

All factors' 

0.246* 

Sources: Table 7.1 and United States, Bureau of the Census (1984). 

~/ Asterisks indicate statistical significance at the l(*), 5(**) or 
10(***) per cent level. 

~I Estinates of factor orientation are for l98S. All factor intensiti~s 

were calculated from United States data for 1982. The measurement 
concept is that of shares of factor rewards in value added. The proxy 
me.sures of factor rewards used in this exercise arc imputed factor 
incomes. The income imputed to capital is estimated by the non-wage 
portion of value added. The income of semi-skilled labour is proxied by 
wages of production workers, tha. of skilled labour by the difference 
between the total payroll and these wages. Both types of wages have 
been corrected for the income of unskilled labour embodied in the 
corresponding categories of employees. This r.orrection is based on ~n 

e&timate of the vage rate for unskilled labour which has .1lso been 11sed 
to calculate the income of that factor at large. More details on tne 
underlying data and on estimation procedures can be found in note bl and 
in the statistical appendix. 

~I The corre!;·tion for all facton simultanf!ously was obtain..d by pooling 
the observations on all four types of factor intf!nsity/factnr 
orientation. 

docs factor ahurHbnn· t·xcrt a visihk· l'fti:ct on a suhstantial portion of 11.:t tradl·, 
but its owrall impact is of a form prl'dictt·d hy thl' gl·nt·ralizcd 11-() thwry. 

At least two rl'marks on thl' ahovc rt·sults sn·m to ht· in plan-. hrst. its 
support for a gl'lll'ral 11-<) proposition wntrasts sh.irply with the rl'jt·ctions 
n:portnl for rcn·m tl'Sts of the factor ahundanrc thl'ory. 11 I lowl·vcr. this is 
not surprising. if difti:rl'IKl'S in ronr,·pts as wdl as in data arr takcn into 
account. While in other cmpirir;1l ron; rihutinns cxart rdationships (ht·twl'l'll 
supply of 1:1rrors and indircn f;1dor tradl·) wnc usu;illy tl'Stnl. thr prcsl'nt 
t'Xl'rl°ISl' .Htempts to validatc a prrdKt1011 ;1hout rill' sign of .1 rorrd;1tion-likl· 
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cxpn."Ssion. Furthermore. there arc diffcrcnn."S in the d;1u underlying thl· 
various studies. Sc:rnnd. the pn.-scnt nlidation of a weak H-0 proposition 
is partial in l·haracter in that it rnmprisc.-s only forty-six l·ountril"S. only four 
broad factors of prodm·tion. and only manufactured goods. 

The other diagonal cntril"S of the corrdation matrix of Table 7.'!. serve to 
assl"SS the role of the studied four factors individually. The n.-sult for semi
skilled labour conformed most closdy to the 11-0 modd. The corrdation 
tests for other factors were much less convincing. A tcntatin· judgement of 
the rdativc signiticanl·c of the four factors within an 11-0 world would be 
that basically all f I-() regularity of the commodity rnmposition of net trade 
rdatcs to semi-skilled labour. Y ct this regularity is strong enough to produn· 
an overall rdationship of the f I-() type between factor endowments. factor 
imcnsitics and tradl· tfows. 

A result that suggl·sts that the H-() modd can be dosdy associated with 
only om· faaor of production is surprising. I lown·er. the fact that this 
pJrticular resourn· is semi-skilled labour docs not appear to be countc.·r
inmitin·. ti.n at leJst two rcJsons. First. of thl· fal·tors considered here. 
semi-skilled labour rnmes doscst to fulfilling the assumption of immobility 
betwn·n countril·s Jnd is thadi.lrl· most likdy to impact trade p;itterns in an 
f 1-() mJnnl·r. 12 Thl· movcnwnt of hi~hly skilled labour from dn·doping to 

dn·dopcd nmntm:s (i.e. thl· 'brJin drain·). as wdl as the large amounts of 
unskilled labour mm·ing (both legally and illegally) to North AmericJ. West 
Europl· .111d now J.1p.m. nl.lkl· thl· immobility assumption quc.·stionabk· for 
those.· two factor:;. Second. sc.·mi-skilled labour rcpn.·sents J broad cuc.·gory of 
workas whose.· ;1bilitic.·., Jn: dosdy rdatnl to produaion pron·ssc.·s so thJt this 
type.· of labour 1s .1 vit.11 input in many industric.·s. A l.iq~c rc.·servoir of workl·rs 
with production-orimtnl skills should provide.· .1 solid b.1sis for com par Jtivc.· 
.llh-.111t.1ge. For thl"Sl" rl·.1sons, .1 strong rd.umnship bl·twc.·c.·n nc.·t tr.1c.k ;md 
JhumlJnn· of th!' f.irtor r.111 be.· cxpn·tnl. 

The.· rc.·sult., obt.1i11l"d tor physK.11 c1pit.1l .ire.· nl·n·rthdns di ... 1ppoi111111g -
dc,pitl till" fart th.u the t:ll·tor's high c.kgn.·c of intan.Hion.11 mobility viol.1tc.·, 
.1 h.1s1c .1s .. umption of the modd. The.· oric.·nution rodliric.·nh of T.1bk 7.1 
o;hownl th.it phy,1c1l-r.1p1t.1l .1hund.111n· playc.·d .1 pro11111wm rok 111 sc.·rror-wic.k 
p.1nc.·m., of ro111p.1r.1tin· .1dv.111t.1gc.·. This r.11.,c.·d c.·xpn·t.1tion., .1hout thr f.Ktor's 
''~111 tir .mn· for rlw mtn-mc.fu,try rom pc Ntlon of tr .1lk. The.· rx pc.·rr.1tio11 ... 
howcva. wc.·rc.· not fultillnl by the.· corrd.1t1on n.·.,ulr, 111 T.1hk 7.'!.. 

Country similarities and manufactured trade 

Thl' f.1rror .1b11nd.111n· 111mld y1dd, till' propo,1t11111 rh.1t d1ffrrc.·11n·, 111 t:1nor 
l0 11dow111l'llf' .1rr thr h.1''' for tr.1dl'. I lown:rr. '11111l.1nt1c.·, 111 f.1rror l0 11dow-
111r11t' .lfl" .11\0 rdl'V.lllt, rill' roll· of l'lldOWllll'llt '111111.lfltll'\ I\ oh,c.·rvnl, for 
l"X.1111pk. 111 rhr t:1nor n111tr111 wr,1011 of thl· 11-< > 111odd. ( >11t· of lhl· 111.1111 
fr.1111rl'' of th1' 'vrr,1011 I' th.11 u111kr n·rr.1111 nmd111011' 111ra11.1t1011.1l 1r.1dr will 

' 
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lead to the international equalization not only of prin"S for goods but also 
of factor rewards. The nen."Ssary conditions for such an outl-ome include a 
minimum degree of similarity in relative fanor endowments of countril"S. u 

In this sense. the factor contt.·nt version embran-s two paradoxical ti:arun."S. 
Countrit.-s must difti:r in term~ of their factor abund.mn.- if tht.· main moti,,·e for 

international trade is to be prt:savt.·d. The ditli:renn-s. however. c.mnot be too 
large. or intt.·nution.il equalization of factor rewards will not ht.· guarantt.-cd. 

Stu• tlm•rits ·~f i11tm1.iti<•rral tr.idt 

The abon· line of reasoning is quit1..· ditli:rent from the theoretil·al approach1.."S 
lumped together under what is sometimes callt.·d the ·new theori1..-s of inter
national nadl_. _ An ob\·ious contrast between tht.-se theorit.-s and the orthodox 

U-0 .ippnm·h lies in the fal-t th.it difti:rent types of specialization and trade 

.ire l'Xpl.iinl·J_ Whik the t-:Ktor abundance model is rnncnned with the inter
industry pattern of trade. the nt.·w models ii.>eus on intr a-mdustrial ti.nms of 

specializaucn and llT. 
The fon:nmner to much of the new thl"orizing is l.mder·s prcti:rencl"

snnil.irity thl"lny. A Cl"ntral tl"net of this theory is that th1..· type .md quality 

of th1..· nunufactun·s consuml"d within a country rdkct us level of dl"vclopml"nt 
and stnKturc: of production_ l'n capita mcoml" 1s .1 useful proxy for both 
thl·,~· ch.1ract1..·ristics. SllKl" a dosl" corn·spondenfl.." is c:xpc:.-r.:J betWl"en thio; 
ml"J,Ufl" .md th1..· doml"sti1..· p.1nern of nmsumption of m.1nufactures. With 

n:g.1rd to tr.1d1..·. th1..· n•mposition Jnd qu.11ity of m.1nufactur1..·d 1..·xports (which 
1s .1 dos1..· corrd.1t1..· 10 dom1..·stic prodlKtion) rdkct th1..· ch.1r.1ct1..·ristic t.lstc:s of 

th1..· 111.1jontv of tl11..· councry's consllllll"rS. Import ... on th1..· other lund. ar1..· 
vKwnl .is r.1t1..·r111g 10 .. lightly d11t'i:rl·nt ,1..·ts of prdi:r1..·nc1..·s for .1 con .. uml·r 

n111111ntv. 
Th1..· lmk l-i1..·twn-11 1.mda·, 1.k.1' .111.t till' mor1..· form.ii th1..·orl·tK.1l work m 

r1..·c.·111 y1..·.1r' '' 1h1..· nmn·pc of ·1111an.u1on.1I tr.1d1..· 111 111.111ufJctur1..·, ... Js .111 
1..·xt1..·n .. mn of till' 1111crn.1l n1.1rk1..·t' (I lutb.m1..·r. 1'>70, p. 1'>7). Among othn 
hvpocl11..·,1..·, rd.111011,lup, l-i1..·tw1..·l·n country s11111l.1n111..·, .md tr.1d1..· cm h1..· dn·d

opnl from 1h1, ht1..·r.1111rc. ( l11l' '" !11.11 '11111l.1r11v 111 ln·d, of p1..·r .·.1p11.1 111co1111..· 
,hould fo,cn h1l.11l·r.1l tr.1dc ~IVl'll ch.11 nchn d1..·11..·r111111.111r.. (for 1..·x.11npk. 

~n1~r.1pl11c1I .fi,1.111.·.-) rnn.1111 .-011,r.1nt. A 'l'c"ond '' th.it th1..· .-11111posnm11 of 
om· .-ouncrv ·, l·xporh w11l 11111rl· do.,dy fl''1..·111hll· rl11..· < 0111posi1111n of .mothn"s 

1111p11rr.. 1f ch.- 1w11 .-1111111n1..·, h.1n· '11111l.1r Ind, of p1..·r r.1p11.1 nKollll' .111d 
pr11.111n11111 'lrnc'lurc,. A 10µ11·.11 .-11n,n111cnn· of rill' l.utn hvpn1l11..·,,., ,., th.II 

ch.· c 11111!'"'1111111 of .1 .-1111111ry\ l'Xporr.. .111d 1111porh .1rl· <!lllll' '111111.ir. ( >n lhl· 
whok. 1 mill'f\ rhn1rv ~1n·, n, •. to till' 1..·xp1..·n.1111111 ch.11 11111.-11 of rill' tr.ilk 

hl'l\HTll .. 111111.1r t 111111tnl'' will ~l' 111 '111111.ir i.:11111..k 
l m.tn·, .1ri.:1111w11i.. ,ui.:~l''I th.II .-on,llllll'f prdi.·r.·11t"l'' .ire .111 1111port.111t 

d.·1rr111111.1111 ot rlw lllfl'll'ltV .111d n1111po,1!11111 of mr.-m.11•011.11 tr.Ilk. h w.1, 
11111 1111111 morl' rn rm n1111nh11111111, lo 1r.1d.- 1hn1rv .h 111rdnl .1 \11111l.1r rok 111 
, 1111,11n1t·r 1,1,!c' ch.11 dw lmk hcl\HTll I mdn', Hk.1' .111.I clll' ww rlll'11r1n of 
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tr.idc: bc:camc: ::\"idmt. Another c:knu."tlt th.it tigun."S promint."1ltly in the: nc:w 
tht.-orit.-s is monopolistil· competition. which to some: c:xtc:nt w.is .ilso rdkctc:d 
in the: Lindc:r moJd. Wh.it distinguisht.-s the: nc:wc:r moJds from Lindc:r's 
origin.ii work is thc:ir fornul rigour . .i tl-.iturc: th;at thc:y h;a\"c: in common with 
the: conn-ntion;al factor ;abund.incc: tht.-ory. 

The: litc:uturc: on the: nc:w trade: tht.-orit."S is bro.id in scope. For the: pn."St."tlt 
study one: of its ;asix·cts - the: rc:btionship bt.'t\\"L'l.'n country simibritit."S ;and 
tuding p;attc:ms - h.is bt.-c:n l·hoscn ;as the: subjc:ct of .in;alysis. The: underlying 
tht.-ort.'tic.il moJd .issumt.-s monopolistic competition lnd dt.-scribt."S .in intc:uc
tion bc:t\n-c:n c:conomil"S of sc.ik on the: supply side: .ind prdl-rt."11CC: divc:rsity 
on the: dc:nund side:. Krugm.in's vc:rsion of such ;a modd (llJ7tJ.i) is one: of the: 
more: concise.- .ind w.as outlined in Ch.iptt.·r I. Its simplicity. lnd tht.· fact th.it it 
fo1:US\."S on tr.idc: bc:twc:m simil.ar countrit.-s. illustutc:s clc:.arly the: m;ain points 
of intc:rt.-st for the: pn.-scnt study. 

The: main purpose of Krugnun's moJd is to .inalysc: the: cffc:cts of scale 
c:conomil·s. prdi:rc:ncc: diwrsity and product difti:rc:ntiation on intl·mation;al 
tr.idc:. llowcn·r. it also providc:s insight'i rc:g.irding the: role: of country 
s1mibritic:s. The: outcome: is that the: sh.ire: of toul trade: (which is c:ntirdy 
lrl) in world inn>ml· will be: grt.'ltt."St whl."n thl· two l·ountril"S .ire: of t.·qual 
sizt.· and possc:ss c:qu.11 c:ndowmc:nts of labour. the: only factor of proJuction 
th.it 1s n·cognizc:d in the: Krugman mode:!. 

K rugm.in 's rc:'.'>ults h;avc: bc:c:n criticizl·d for thc:ir simplicit}. p.irticubrly with 
rc:g.ud to nmsumc:r prdi:n.·ncc:s. But othc:r modds whKh ukc: a mon.· sophis
uc.itnl vinv of lknund yidd simibr rc:sults. I ldpm;an ( l'JX I). for c:xamplc:. has 
'hown th.it. wht.·n llT <Kcurs in difti:rc:ntiuc:d products. the: source: of tr;adc: is 
t.·conomtl'' of 'c1k in production. This a1ulysis also kads to the: conclusion th.lt 
in imlustm·'.'> with mcn-.!'iing rc:tums thl· sh.irl· of llT in bilatl·ral trade: will ht.· 
higha wlwn thl· f.Ktor c:n<lowmcnt'> or pl·r c1pit.1 inconll·s of trading p.irtnl·rs 
bn·om<· morl' 'ilmil.u. 

Thl· growmg 1mport.111n· of llT i' incrc:.1singly m.ud1c:d by a nc:w apprc:
ci.mon of th<· ro111Hry ,jmil.uilil·s th.It ti>,ta this form of tr adl·. Whill· large: 
\hst.mn·,· hl·rwn·n the: 11-< > .1~tnhutl"S of rountnl·s will nc:.ltl' mtl·r-imlustry 
tr.tdl'. ,111.111 d1 .. 1.111n·, ,lfl' nmdun\T to rd.111vdy high volum<'S ofllT. Thl· tirst 
.l'P<'('( \\'.I' rlw 'llhJ<"l°I of thl· prn·1011s 'l'ftmn. Th<· n·m.iinda of thi' Sl'l"tion 
fon1'l'' on rlw ,n·on.I ·''P<"l°I. 

Tlw l<knutic111on of nnpmf.1lly 1n1.1hk rd.1t11111,l11p' 111 till' gn1.-r.1h1nl f.11 tor 
.1hund.111n· rhl'ory '' d1ftin1h owm~ ro rlw 1·n1npkxuy of till' '"~l<'rt. Th.u 
r."k hn·om<·, <·n·n mor<· pr:1hk111.1ur 111 rill' f,l,l' of rlw lll'W 1r.1dl· tlwort<''
Tlw 111.1_;11r fl'.1,011 for .1ddnl romphr.111011' '' rh.11 rill' Ill'\\ .• 1pp111.1d1l·' ronn·rn 
vnv 11.1rrow .1,pl·1·1, of lllll'r11.1t11111.1I rr.uk. t\nd \Ollll'llllll"'· rill' rho1n· of .1 
p.1r11n1l.1r 11111tld ro .111.ilnl· rr.1dr '' moll\'.llnl by lhl· '1l·'1fl· for rlll'orl'll
c1I 1r.1r1.1hilny r.1rlwr !11.111 l"lllJ'lrll·.il rdn-.111n·. ·1 hl' nnpmn'r who 1·hoo'l'' 
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to work with the: new th .. -orit.-s must thl."11 consider the: empirical ·applic
•bility· oi a givl."11 hypothesis rather than attempting a mon wide-ranging 
analysis. 

The: rc:et."llt empirical lit .. ·raturc: is full of attempts to nplain llT in terms 
of the: concepts oi the: new trade: thl."\lril."S. The: most succ-.. -ssful among thl."SC 
attempts had as their objc:cti\·e 1n explanation of the: intra-industry compcr 
nl.-nt of bilateral trade:. mainly in terms of country attributl.-s.1~ This line 
of reasoning has a parallc:I in r~ccnt empirical work conductl.-d in a fac
tor abundance: framework. In that case. inn-stigations of partial relation
ships b..-rwl.-c:n country attrihmcs and trade: patterns (similar to those pn-s
c:ntc:d in th .. · pn·vious sc.·ction) han· produced int .. ·rcsting and stimulating 
n-sults. 

Building on sul·h analogy. the: pn.-sc.-nt exercise: introduct.-s two novel tC:atun-s. 
One: is the: c:umin.uron of rc:lationships bc:twc:l.TI country auributl.-s and llT in 
.m industr~-spc:citil· context. This approach contrasts with previous empirical 
studil.-s which considered the: whole: of manufacturing. either by aggregating 
the: measure: ofllT across all industril."S or by pooling industry-specific obsc:rn
tions into one: huge: sample:. Although no model providl."S a rigorous framework 
for .m industry-spn·itic investigation. thl."Orc:tical work sc:c:ms to sugg .. "St that 
such a distinction can be: hdpful in identifying the: inftuc:ncc: oi country attrib
utl.-s on llT. I klpnun (llJMI). for c::umplc:. distinguishes bc:twc:c:n two sectors 
where: only onl· produc .. -s diftcrc:ntiatc:d manufactures with increasing returns 
to scale:. The: tr.idc: of thi' sector is likely to be: inftuc:ncc:d by the: typc.-s oi country 
attribuh."S stressed by th'-· nl·w thc:oril.-s. Trade: of the: other (consunt-rc:turns) 
sector would follow 11-0 ruks. More: gc:m:rally. the: c:clc:ctic character of 
the: new theoretic.ii fr.imc:work suggests th.it the: distinctive: tcamrc:s of any 
modd will be.· more: visible: in some: industries th.in in others. Visibility would 
.ilsc dl.·pc.·nd on the: l."Xtent of .igrc:c:ml·nt between thc:on·tical assumptions and 
industri.il rl·Jhtll"'· 

A sc:nmd J1stmctin- fc:.iturc: of thl· following l'Xc:rrisc: 1s m the: way trade: 
tfows .lrl· nll".l'Url·J. Previous studies h.ive de.ilt .tlmnst l·xclus1vc:ly with thl· 
llT cornponmt "s sh.in· in tot.11 tr.idl·. Thl· practil'c: is due: partly to the: nature: of 
thl.·orc:uc.il re,ulh .ind p.1rtly to the f.iet th.lt .ln.ilyscs Wl'fl' usu.lily imc:rc:stc:d in 
thl· rd.1un· si1l· of thl· inter-mJustry ;mJ imr .i-indlhtry nHnpom·nts in exports 
or 11nport... Nn·athde" for dl·sn1ptin· purpo .. l·s thl· .ibsolutc: .lrnount of 
mtr .1-mdustry l'Xl"h.mgl· for .1 given proJua r .itq~ory 1s of mterest too. The: 
prl·wm l'Xl"fl""l' .1llnph thl· 'c:nmd .1ppro.1l'h. l"X.1111inmg kvet.. of llT unda 
the hypothl''I' th.it. otha thmg' bnng l'l)U.11. gre.1ta courmy sirnil.iriues yidd 
l.1rgn .1h,olutl· kn·I, of h11.ua .11 llT. Such .1 premisl· 'l'l'lll' pl.iusihk in light 
of the Lmlkr thl·orv .ind rlw n-11tr.1l rnc.,,.1gl· cont.111KJ m l.ua .IUl·mpto; to 

l·xpl.1111 1n. 1' 
Bn-.111,l· co1111trv '11111l.1rtt1n .an· rill· pmn.1ry ronn·m of chis 'il'ftlon. hil.1tl·r.1l 

r11111p.1rN111' hl·twn·n ro1111tr;l"' .1n· l'lllploynl. Thl' kvd of thl· 111tr.1-111d11'ltry 
fomponcnt 111 h1l.1tn.1l rr.1dc (llTL) c.111 hl· llll'.l'urnl hy thl· l'Xtl"ll! of tr.ilk 
oval.1p ('l'l" C :t1.1prrr 4) .1, 
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llTL = min (X •. \I) 

where: X (,\I) arc: exports (imports) by country 1 to (from) country 2 .and tudc: 
dows pertain to a gi""'-"11 product group or industry_ 

A comparison of tuding partners in tlTms of the: attributl"S that dl.'tC:rminc: 
llT is k"Ss straightforward_ First. sdc:ction of rdc:vant attributl'S suggl-stc:d 
by thl-ory would include: relative: fal"tor l"1ldowmc:nts and country size:_ In 
order to streamline: statistical procc:durl"S, the: choice: is usually narrowed to 
two country charu"tc:ristics: pc:r capiu GDP. and markl.'t size: mc:asurc:d by 
toul GDP_ Pc:r capiu GDP is c:mployc:d bc:c.iusc: similaritil'S in both factor 
l"1ldowmc:nts and dc:nund patterns arc: normally mirrored by similaritil-s in 
per capiu income:_ T oul GDP is used as a proxy for nurkl't size: because: it 
rdlc:cts economic size: diffc:rc:nCl'S bl.'tWl"l."TI countril"S while: other altc:matin-s 
such as population rc:prl"Sl."1lt an indication of demographic size:_ Similaritil"S 
arc: mc:asurc:d by the: nc:g;ui\·c: of the: absolute: diffc:rc:ncc: bc:twc:cn countril"S in 
each of the: two vari;ibk"S_ 

Two or her possible determinants of llT arc included in the rcgrl."Ssion 
analysis_ These an· a\c:ragc: pc:r capiu GDP and average toul GDP of the 
two countril"S im-olwd in each bilateral compuison_ The: former variable: 
rc:dc:cts thl.' l.'Xpccution that dl.'mand for ditli:rl-ntiatl.'d products is grl.'at in 
thl.' tradl.' bc:twl.'l.'n rnuntric:s with high kvds of incomt: (lindc:r. 1961). Th'-· 
rnrrt:sponding t:mpirical hypothl.'sis is rhat hight:r lt:vds of inrnml.' will rl-sult 
in larg'-·r .imounts ofllT. The: bttl.'r variable: . .l\"l.'ragt: roul c;np of trading part
nns. is l'Xpl.'l"tl.'d to c.lpnm· thl· sizl.' dti:ct. In Jddition. ir m.iy be: hypothl-sizt:d 
th.lt brgt: nmntril'S tl.'nd to h.ivt: .l grc:atl.'r llT nm1pont:nr in thl.'ir tr.ld'-'- This 
outcome: C.ln bl.· .1ttributl.'d to thl.' possibility th.lt. with incH·;ising rl.'turns to 
scJlc:. b, gl· countril.'s will bc: Jblc to prodlKC: .1 widt:r v.iric:ty of difti:rl.'nri.ltl.'d 
prodm·rs th.ln snulkr countric:s (L.lnc.lstc:r. l'JXll). 1" 

Construction of .ippropn.ttc: st.1tistic.1I tc:sts is hindcn·d b'-·c.msc: thl· nl.'w 
thl·oril'S h.ivc: link to s.iy .ibout 1ht: possible: .ilgcbr.uc rd.uionship bl·t\vc:c:n 
tr.id'-· v.iri.tbk' .tnll nmntry .inributl'S. While: thl· gl·na.11 imp.ict of l-ountry 
simil.mtil·s on m·w forms of tudl.' is dc:.ir .. m l·qu.ition th.it would rl.'d<.·ct 
1his rd.i11onsh1p in .l cro .. s-nmntry fr;mu·work cJn bl.' formu!Jt<.·d only in 
Jn Jd hoc m.itml·r. Thl· prl'Sl'lll l'Xl·rosl.' m.ikc:s no .ltt<.·mpt to tit complicatl.'d 
<.·qu.uion.tl fonn' whid1 nuy haw hnk or no thl'OH'rtc.tl foun.l.1rion. lnstc:ad. 
p.tr11.1I corrd.t11011 .. of tlw d.11.1 .lfl' l"X.lmmnl ro dl·tl·rminl· whl·thl·r rhl·y '>how 
thl· c:xpnrc:d "gn'. 

T.1lik 7.] PH'"l'llh .1 'umm.try ol p.im.11 rnrrd.111ons lil"IWl'l"ll llTI. .tnd tlw 
four v.1n.1liln dl·'<·rtlil·d .1lion·. Thl· H''"h' .lfl" Ill .1lmos1 pati:cf .igrl'l"llll.'llf 
wnh tlworl'flc.1l l·xpl'fl.IU011,. Wlwn coumry rn111l.1ri11n .lfl" l'Xprnsl·d in fl·rm' 
of 11Kollll" kn·I, .111d nurkl·f ,,ll .. thl·tr 1111p.1n ts O'lil'rwhdmingly posill'lil'. 
In f.1rr. rhl'rl· '' no lllllu,rry whal· fOllllfry s1111il.1rntl"' h.id .1 sig11ilil·.11uly 
m·g.111n· 111th1n1n· on rlu· kwl of li1l.1tl·r.1I llT. C:ol'ftinl'nh rd.11111g h1l.1rl·r.1I 
llT ro .. 11111l.1rt11l·, 111 pl·r c1pn.1 ( ;1 >P Wl"rl" '1g111til".111rly pmmw for 711 of thl· 
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Tabl~ 7.3 P.ini.il rncrd..1t;~ hctwccn kvd~ of b1btcul intu-industrv tudc ..nd 
coum~· .iunbutcs. t•JM5 (numbc.T of si!t"itiunt codh<icnts) · 

_______ P;a_!'ti;al correlation bet~R 11n~ and: ______ 

l.eftl of !ncoer Size 
sip if ic:;aftCe si•ilarity.£ siailarit,1 Aftr;a1e income" Aver.ace s iz:e! 
I 1""<<:ect;a1,.) 

l7 0 81 0 :.4 5) c 
10 0 ) 0 ll ! J 

10 :1 0 0 0 6 0 0 

Total ;o 0 116 0 b] " ~8 () 

Souree: L~IDO 

~I Partial correlation coefficients were cal~ul•t~d for a tot.al of ~ 
industries (Strc three-di1it groups). for each industry bil;ater;al llT 
between .1:: p.airs filr.ied out of the 47 ·=ountries in ~he s.-ple- was 
;analyzed. Tiie caeffieients underlyins the present sumaary table are shown 
in the statis:ieal appendix (table 1.9). 

~I llTL s ••n (X.~l 
vllere X(~l .ire bil.ateral exports (iaports). 

~I lncome si•ilarity is measured by the nea.ative of the .absolute differenct in 
per capita GDP between the two tradina partners. 

~I Size siail;arity is ..,.,sured by the ne1ative of the absolute differe~ee in 
;op bet.,..en tradin1 partners. 

f!/ Av1Pra1e int:"ot11e is the .arithmrtic me.an of pe-r .-.apit.ai GOP of tradin& pArtn"!'rs. 
~I Avrra1r size is th~ arithmrtic ae~n of CDP ~f tradin& partners. 

'JO mdusrnl·s rnt1:.I. whik rhosl· rdcrring ro snnil.iriul."s in m.irkl."r siZl" Wl"rl." 
s1~11itil·.inrly pos1r1\·l· for .111 bur ti.lur indusrril·~. 

Thl· srrongly posirin· rorrd.1uons lx·rwn·n llT .111.t .in·rJgl" 111.1rh·r :-.ill· m.iy 
bl.· .1u,_. ro norhmg morl· rlun .1 sr.1k· l·tti:rr. bur rhl· posiun· rol.·ttil·il·nrs .issori
.u.·,f wnh .1n·r.1g•· pa r.1pn.1 ( ;1>p k·nd .f1rn·1 supporr ro .1 gl"ncr.il hyporhcsis 
m1 mrr J-indusrn· sp.·r1.1h1.nion. 1. mda. for cx.1111pll·. .1ri.:u\·s rh.1r dl·rn.ind 
for (hon11111r.11ly) ,fifti.·rl.·nri.nl·,f produrh nsl.'' .as J'l."r r.ip1rJ 111ro111l.· i.:row:-.. 
( :1111:.\"<jlll.'nrly. rlw mrr.1-111,lusrrv l.·xd1.111~l.· of (d1fti:rniri.nnl) produrrs should 
llll"fl.".l'l.' ·" rlw r.-r r.1pn.1 lllfOllll."' of rr.1din~ p.trUll'r' rl'il". Th ... •"XJ'l"fl.UIOll IS 

.-orrobor.nnl hy rlw r.-suhs 111 T.1hll' 7 .. \. whid1 'how' rh.n (1.\ of rhl· p.1rri.1l 

.-orrd.mon" .Hl" s1~1111i,-.111rly po,l[l\"l'. 
In 'umm.arv. rill' l'lfr.-r, of .-ountrv '1111il.tru1l's 1111 kvd' of llT .lrl· pav.hl\"l". 

S11111l.ir1Ul."' 111 111«11111l· kvd' or 11 .Hkl·r s11.- hffl"<I 1111r.1-111.h1,1rv 'P•"<"IJh1.n11>11 
.111.I rr.hk. 1rr"'l'''d1n· of rrnll" 111 lllll'r-111,lu,rrv rr.11k. I lo\\.l'Vl'r. rl11s '' 
onlv Olll' ·''Pl'f! ot' till· II r phnlOllll'llllll. Tlwory propo, .. , tlur Ill .1.ldmon 
111 n111nrry .1rrnh11t1·, cha·· .trl· .11, .. q11.111111i.1hll' 1111111,rn· 1·h.1r.H1,·nsr1o·, rlur 
h.1n· .1 ''~111li1-.1111 1111p.1d 1.11 1wo-w.1v er.a.I,·. Till' 1;11low111~ d1.1p1.·r n1m1das 
rl11' l.anl'r pomr hv ··x.1111111111i-: "1111.- ot' rhc 111.fu,rn· d1.ir.1rrl'n,r11·, rl1.11 111.iy 

.1c r .h .t.·cn 111111.1111' of c he ( rl'l.u 1 n·) .-x rnu of llT. 
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COl:NTRY lllHERENCE\ .-.Nu \IMILARITIE\ 

Annex: Tracie flows and fact~ movements 

In this d.lpt1.-r t'1e impl1."t of country diff1.-r1.'1lc1.-s lnd similniti1.-s on plttems 
of tude WlS 1.·onsiden-d. As is usull. it WlS JssumeJ thlt th'-· factors of 
produ1."tion were mobile bl.-tw1."1.'1l industri1.-s but immobile imemltionllly. 
Thus. countri1.-s expon goods thlt int1.'1lsi"·dy utilize their rebtiwly chelp 
fa1."tors of produ'-"tion. If fa1."tors .ire .Illowc-J to mow intemltionJlly. thm 
Clpiul Jnd bbour would migut1.· from those .ire.Is where tht.-ir n-tums .ire 
low to nels where: their r1.-tums ne higher. To the: c:xt1.'1lt thlt this is not 
possible:. tude in goods bc:1.·om1.-s l substitute tln the: migution of factors. 
In rellity. fanors of produ1."tion nc: not pcrti:·ctly immobile: imc:mltion.Illy. 
The: incrc:lsing mobility of Clp~ul .Ind co l 1'--ssc:r c:xtc:nt l.1bour n1.-c:ds co be 
considered m gJin J mon· rc:Jlistic picture: of the: structure: of world tudc:. 
As WJS pointed out in the prc:cc:ding ch.lpter. th1.· wc-;ik rt.-suhs obuinc:d for 
physi1.·;il 1.·Jpiul .md skillc:J bbour (TJblc: 7 . .2) nuy r1.ilc:1.·t the: rc:btin·ly high 
mobility ofth1.-sc: factors. Funhermor..:. the: migr.uion of factors would tc:nd to 
rc:dun· ditll.-rc:nc1.-s in the: 1.·ndowment of factors Jcross coumri1.-s ovc:r time:. This 
11.·sSt.·ning of dift(.·rl.'IKes in c:ndowm1.·nts mJy p.nti;illy Kcount for the: incrcJsing 
imporunn· of intu-industry tr.Ide- over time:. 

The: srudy of inrernJtionJI tr.Ide: h;is bc:c:n rudirimully 1.·oncanc:d wirh 
aoss-bordc:r tuns.11."tions of goods Jnd to .1 nnKh k~s1.·r 1.·xtcnt of scn·icc:s. 
Furrh1.·r. the wJy m whi..-h thcs1.· aoss-bordc:r rr.ins:u-tions ;iftc..-r .m c:conomy·s 
prodllltmn srrucrur1.· Jnd factor nurkc:rs 1~ usuJlly c:xJmin1.·d. The: monctJry 
silk of intcrrurion.11 1.·conomic .. dc:.1ls with the: WlY noss-bordc:r tin.11KiJI 
runs.Ktion'i ;ift(.·cr .111 1.·nmomy\ 11111.·rc:'r r.1t1.·. c:xch.mgc r.ltc Jnd tin.lrKiJI 
nurkc:ts. In puctll1.'. rhc: r1.·.1I Jad the: 1110111.·ury sidc:s of inra1urion.1l 1.·conomi1.·, 
hJv1.· d1.·vdopi.·d .1lmosr 1111.l1.·p1.·ndnHly of on1.· .rnorha. 

< )n rh1.· r1.·.1I ,iJ1.·. 1.·xd1.1ng1.· r.nc:s. intc:rc:sr r.ncs .1nd c.1pir.1I movc.-1111.·nrs .ire: 
g1.·1wr.11Iy cmhi1.kr1.·1.I 1rrdc:v.111r. Exch.111g1.· r.n1.·., Jr1.· 1g11ornl b'-·cmsl' rlwy .1r1.· 
.ISSlll1K1.I ro O\.' th1.· rd.1rin· prll"l' of two 111011i1.·s. oorh of which .lfl' 'n·11 .. · 
whid1 h.1v1.· no rc.111.·fti:cr,. lnr1.·ri.·,r r.n1.·s .lo nor 111.1111.·r .. 1, 11 is .1 .. .,umnl rh.n 
thn· r1.·pri.·s1.·nr rh1.· long-run prrc1.· of mon1.·y wuh onlv nq~hg1ok d°f1.·.-r, on 
mrn,1.·ctor.11 pr..-1.·, .111.I rd.111n· 1:1nor pr1C1.'s. F111:111ci.1I .-.1pu.1l mov1.·ml.'IH' 111.1y 
111.1tr1.·r ov1.·r .1 p1.·riod rlur '' long 1.·nough lc>r rh1.·111 ro mtlu1.·11.-1.· .111 1.·.-0110111y\ 
1.·11,low1111.·11r of pro.lu.-un· .-.1p11.1l. I low1.·v1.·r. 1f rhi., n1dow1111.·11r " .1, .. 11111nl 
ro h,· 11111i.1llv l.irg1.·. rlwn d1.111g,·, .m,ing from ti11.111ci.1I tlo\n crn hk,·w1,1.· 
01.· 1g11ornl. Mon- g1.·111.·r.1llv. mll'f11.111on.1I rr.llk in pro1lu.-11n· .-.1p11.1l 111.1y 
.11,o 01.· 1g11ornl 1f .-01111110.hrv rr.1dl' d1111111.111.·, rill' 1:11·ror-pri1·1.· d1ffrrl'nl1.il' 
wl11d1 ,11111111.111.· rhl' 1111gr.111011 of f.1.-ror' .1.-ro" oonfn, Thu,, for .1 v.m,·ry 
of fl'.1'011'>, !Ill' 'lll<ly of lllll'fll.llloll.ll tr.1.11.· h.1, Ol'l'll .1hk l"1Hllfi1r!.1h(v fO l~:nori.· 
111r1.·rn.111on.1I 111on·1111.·111, of c1p11.1l. 

( >vrr thl' l,1,r rw1.·111v v1·.1r,, rlu, 'pltr lwrwn·n rlw r1.·.1I .md 111011cr .1rv ,1.11.·, 

of 111rrr11.111011.1I n 011011111·, h." h1.·.-0111l' mnl'.1,mglv 11·" r1.".1lt,111· S11111.· rill' 
.1dVl'IH of g1.·111.·r.1l11l'd l'Xd1.111gr r.11,· tlo.1rmg 111 the ,·.1rly 1'170,, It h.1, hl'n•rm· 
111or1.· diftin1lr ro 1g11or1· 1 h.111g1.·, 111 n:d1.111gc r.111·'· H1.·.-og1111111;..: rhr' drfti,·ulry. 
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l"OMPETIN(; IN ... (;LOBAL ECONOMY 

tlk.-on.'tical and l'mpiril·al n."SCan·h is now progressing on the issue ot real and 
financial linkagl-s among open cconomil-s. In this annex. the determinants of 
shorc-.-un flows of tin2nl;al upiul arc considered. We shall also l·xaminl' how 
th('S(' flows and other fal·tors influence changl-s in exchange ratl'S. Such changl-s 
in tum atli:l"t short- to medium-run trade flows in ways that may ditlC:r from 
predictions gl-ncratcd by a more long-run H-<.) modd. 

The nun.-nt at·count balance c.m be defined as thl· ditfrrcm·c between total 
imports and total l·xports. Using simpk GNP anounting terms. the current 
account (CA) cm be cxpri.-sscd as 

C:\ = \" - (C + I + G). 

where \-is n.nional income. C is rnnsumption by thl· public I is investment 
spending and G is government spending. Another way of stating the same 
definitional identity is to set C:\ equal to the diftl:-rcnr.: bct\vecn national 
inrnml· (\) ;md domestic rl·si1kms· spending (C + I + G). If inrnmc is 
larger (sm.illl·r) than spending. a C:\ surplus (dctit-it) is cn·atl·d. Saving (S) 
is .:qual to \" - C - ( ;_ In a dosc:d .:rnnomy. it would ht.· trnl· that saving (.') 
must equal invc:stml·nt (1). For an opt•;1 .:rnnomy. only the following idrntity 
must hold: 

S = I+ C.-\. 

If S is smaller (larger) than I in an op.:n l·nmomy. J t·apital accmmt surplus 
(deficit) ocrnr-.. Since in an opc:n economy totJ) outflows must equal total 
inflows. J rnrrcnt an-oum surplus (deficit) cn·atl'S a capital Jccount deficit 
(surplus). A l·apit;tl .Kcounr surplus indicates that inflows of capital arc larger 
th.111 outflows; the rn·ersl· 1s tru~ for .1 capital account ddicit. Thus. in an 
l·conomy when· doml·stic s.wmg is Ltrgl·r than inn·stml·nt. J current .1Hount 
surplus ocn1rs. To b.1lann· overall mflows .md outflows. thl· counrry l·xpons 
capital (.1 c.1pit.1l .1crnunt dcticit). 

Sim·l· governml·nts r.ucly run bJbnrcd budgt·ts. thl· abovl· ilkntity ran bt· 
moditil·d to rc:flt•t't thl· inflUl'IKl' of th1..· govanmt·nt budgt·t on tht• current 
.1nd r.1pit.1l .1n-ounts. If we ;lSSllllll' th.lt the: difti:n·nn· bt·twl·cn govc:rnmcnt 
spending (< ;) .md t.1x rt·vrnul· ( "/) is borrownl by tlw gon-rnmem. then the 
curn·nt .1ccount (< ::\) r.111 hl· writtt·n .ts 

CA = .'i - I - (<; - "/). 

Thl· currl·nt ;Knmnt, or .1ltcrn.Hivdy till' r.1pital an-ount. thus hl·cnml''i d1rt·rtly 
rdJtt·d to saving. invc:stnll'nt. govanllll'lll '>pt·nding .md t.1x.1tio11. 

( >bviously .. 1 rnrn·nt .1aount ddii"it (surplus) must ht· tin.mi"t'd by .1 c1pit.1l 
.1n-mmt surplus (tktint). Tht''il' c1pit.1l movt·mcnrs nl·rcss.1ry to oliSl't imbal
.mn·s 111 till' n1rrn1t .1rrm111t 111.1y 1akt• Sl'va.11 forms. In rill' olda, tixnl 
t'Xrhangt· r.1tt· systl'lll c.1p11al mowmc:nh Wt·rc prim.mly oftiri.11. (:A surpltlSl·s 
mr.mt .111 .1n-11111ul.111011 of oftirial rt·snvrs, whill· .1 (:A ddiril 1m·.111t .l loss of 
fl'sl.'rVl'S. lnrrt·.1si11gly. r.1pi1.1l movc:mt·nrs .1rr 11011-oftici.11 111 11.uurc. Among 
1hrsc: mon·ml'lllS, .,hort-tnm r.1pi1.1l tlow' mvolv,· .ts'il"ls with 111.uuritit·s ofkss 
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COUNTRY OIFFERENCES II.Nil SIMILARITIES 

than a year while long-term capital ftows involve assets with maturities greater 
than a y.:ar. If the purchas.:r of th.: asset has op.:rating control over the issuer of 
the asset, then the capital movement is direct. If not, the investment is referred 
to as portfolio inn"Stment, which may be either short-term or long-term. 

lnftows and outflows of short-term and long-term capital obviously create 
capital account surpluses and deficits. In the case of a capital inftow, foreign 
investors must purchase the domt.-stic currency in order to transfer the capital. 
The short-run effect is to increase the supply of foreign exchange and to 
cause the domt."Stic currency to appreciate. The resulting appreciation of the 
currency reduces exports and increases imports. As exports contract and 
imports expand. tht' widt·ning current account deficit mirrors the capital 
account surplus. For a capital account deficit (outftows larger than inftows). 
the buying of foreign exchange causes the capital-exporting country's currency 
to depreciate. This depreciation increases exports and reduces imports, creating 
a current account surplus. 

The above scenario concerning capital ftows and the current account balance 
represents the 'conventional wisdom' about how capital ftows impact imports, 
exports and the current account balance. In an economy with a ftexible 
exd1:mge ratt.· and open capital markets, changes in the exchange rate and the 
current account balance reftect changes in capital !lows. This chain of causation 
is admittedly rnmplcx. Empirical evidence on the subject is limited, but one 
recent test seems to support the view that in the: short run changes in capital 
!lows determine: the cxchange rate and the currcnt account (Hutchinson and 
Piggott. l'J85). In the short run. monetary and fiscal policies that inlluence 
interest rates will tt·nd to impact capiul !lows. the exchange rate and the: 
currcnt account balance. 

These policy-induced changes in tradt.· !lows can in turn have a major 
impart on industrial strurture and the ability of domestic industries to compcte 
in international markets. large t.·xchange rate depreciations (appreciations) 
c.m enlarge (reduce) tht.· size of tht.· tradablt· goods sector of the economy 
(Dornbusch. l'J7:\). Essentially the older form of 'crowding out' has moVl'd. 
In a dost.·d t.•conomy. policit.·s that influt.·nn· mtaest ratt.·s impact primarily 
on tht.· intert.·st-ratt.·-sensitivt.• sectors of the cnmomy. Howeva. in an open 
economy intat.·st r;1tt.· rh.mges inllunirt.· the t.·xclungt.· ratt'. and the strurture of 
tht.· economy rh.111ges .1s the rdatiVt.· prices of tr.1d;1blc .ind nontradabk goods 
rhangt'. 

lkrrnt rh.mgt.·s in tht.· world rapit.11 markets h;1vc lcd to .1 worldwide inrrt.·ast.· 
111 tht.· mobility of ,110rt-run portfolio r.1piul (< >bstfrld. l'J86). Whik thest.• 
( h.mgl's 11nproVt.·d tht.· wondwi(k l"ftiot.·riry of r.1pit;1I 111.irh·ts. thl' ro't l1.1s 
bn·n Jn inrrt.-.1,t.· in t.·xrh.mgl' r.ltl' volatility. Tht.0 it.· dti:ns r.111 bt.· offsl't only 
to thl' l'Xlrnt th.it flows of r.1pi1.1I not involving tr.llkd goods .irt· rt.·,trKtt.·d 
(i.c by nrh.111gt.· control,). This 111s11l.1tion 111.1y hl' mort.· .1pp.1rt.·nt th.111 rt.·.11 
if till' t.·xrh.mgl' r.llt.' is pt·ggnl 10 .mothl'f country\ rnrrrnry wh1rh is tlo.1t111g. 
V.1ri.11ions 111 thi' l.1tta t•xdungt· r.lll' le.id to imphnt d1.111gl'' 111 thl' t•xrh.mgt• 
r.1tt.' .111d till' v.1l11l' of rt·,avl's of thl' country. 
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U lMPETIN<; IN /\. <;ll lB/\.L ECONOMY 

One: of the: most imponam quc:stions in the: prc."Sc:nt context is whc:thc:r or not 
the: incrc:.isc:d mobility of apiul and the: associnc:d c:xchangc: rate: changc."S have: 
had a mc:.isurablc: impacc on imc:mational spc:cialization. lncrc:asc:d c:xc.·hangc: 
rate: nriability could advc:rsc:ly impact inn"Scntc:nt in the: tradablc: goods sc:ctor 
and didort pauc:rns of comparative: advantage:. Although the: proposition is 
inhc:rc:ndy difficult to tc:st. the: available: c:vidc:m·c: appc:ars to be: thac it d0t."S 
nor (IMF. ICJH-ta). Howc:vc:r. it would be: dc."Sirablc: if ~·apical could flow frc."c:ly 
imc.·rnationally ,mJ c:xc.·hangc: ratc.-s would fluctuate: lc:ss. Such a change: would 
rc:quirc: a nc:w type: of c:xchangc: rate: systc:;n (IMF. l'J84b). This change: from 
ofticial to unofficial c.·apital flows may also influc:ncc: the: 11-<) rc."Sults prc."Sc:ntc:d 
in the: prc:vious c:haptc:r. With tixc:d c:xchangc: ratc.-s. ch.mgc:s in a c.·ountry·s 
currc:nt an-ount would c.·hangt: the: lc:vc:I of private: invc.-stmc:m .md oftic:ial 
rc.-sc:rvc:s. In a tloating-ratc: systc:m. \•irtually all of the: changc:s in the.· currc:nt 
.1n-ount would lc:ad to changc:s in private: inn-stmc:nt. This would affc:ct 
11-( )-type: c:mpirical rc:suhs bc:c:.iusc: the: nc:w c:xc:h.ingl" ratc.· systc:m would 
lc.·ad to rc:lauvdy brgc.· mowmc.·nts of the: world's prodlKtivc: c:apital. 

Anothc.·r c:xamplc: of intc:rnatiorul f.ic:tor mobility - bc:sidc:s c1piul movc:
ml"nts - is the: migration of la.l<mr. Unlike: intc.·rnational flows of c1pital. 
labour migr Jtion involn·s the: movc:mc:nt of both the: tJrtor of production 
and the.· ownc.-r of the.· f.icwr. so that the.· source: (,mntry losc:s both. In the: 
stJndJrd 11-() rune.Id of infl"r1utional tr.ll!c:. it is normJlly Jssu:!!~·d that labour 
c.·Jn be.· costlc:ssly rc.1lloc.·Jtc:d ;1mong industric:s domc.·stic:Jlly but thJt 1t is 
immobile.· intc.-r11.1tionally. In J modc:rn c:nlflomy labc.ur is not typicJlly homo
gcnc:ous. and cKn1p.1tionJI dassitications frn1uc.·ntly c.ldinc.· sc.·parJtc.· labour 
nurkc.·ts. The.· c.·xtc.·nt of intc.-rn.uionJI l.ibour mobility .1lso \·.nic:'i from occu
p.uion to on-up.uion. Some: skills form an Jlmost world m.nkc.·t .1s opposl"d 
to .1 purdy domc.·stK l.ibour mJrkc:t. while.· othc.·r skills (or brk thc:rc.·ot) arc.· 
c:hJr.Ktc.-rized by .1lmost 11-( >-like: bbour 1mmob1hty. In oc:c:up.uions con
t.1in111g .1 l.irge invc:stnwnt in nlur.uion or tr.1ining. signitic111t 1111gr.1tion 
from rountnn where.· sud1 'kills ;1rc.· poorly rc.·w .1rc.lnl to nmntric.·s where: 
tlw n·1111111n.1t1on i' highc.·r m.1y be.· signiticrnt. In n1.111y c1sc."'i. wdl tr.1innl 
1111gr.111ts c.·.1,ily .1so;11111l.Hc.· mto thc.·1r rhosc.·n n111ntnc.·'· .md "icul .md rul
t11r.1l problem' m.1y hl· 1111111m.11. Mo't ro1111tfll'\ l1.1n· 11ot.1bly more.· kni
c.·nt 11111111gr.1ri1111 l.1ws for ,11d1 111d1vid11.1ls. Thi' nuy 1wr be.· .Kndc.·nt.11 for 
dc:vdopnl ro1111rr1c,. A c.ln·dopc.·d rounrry 111.1y h.1\'e .1 romp.1r.1tin· .1d\'.111-
t.1gl· in rhe produ,·11011 of good' rl1.1t ronr.1111 rd.uivdy l.irgc: .1m111111t'i of 
hum.111 c:.1p11.il .111d:or h.1vc.· .1 l.1rgc.· rl·,c.·.1rd1 .md dn·dopmc.·nt nm1po1wnt. 
l"lll" 11111111gr.1r1011 of l.1h1111r r11111.1111111g .1 l.1rgl· .1111011111 of h11m.111 r.1p1t.1I 1111ght 

th11' .111g111l·11r rhl' rountrv\ romp.1r.111vl· .1dv.1111.1gc Th" 1"11c.· '' t:ir from 
ln\'1.11. ·'' tlw USA .1l1111c.· .1d1111rs nc.1rly :;o.1MHt proti.·"11111.11 1m1111gr.111rs pl·r 
yr.1r. 

Tht 11111\'l"llll"llf' of l.1ho11r 111.1y .11"1"1111111 for '"fill" of rhr rt·,ult' ,hown 111 

T.1bk i.2. A' pomtnl 11111. ,k1llnl l.1h11ur '' now q111tl' 111ob1k 111 tlw world 
no1111111y .. 111.I !111' 111oh1l1ty 111.1\' hl· p.irt1.1lly rt·,p1111,1hlr tiir thr rd.1t1vdy 
poor rl''ulrs obt.11111'.I for th.11 f.u·tor 111 tlw prrv1011' d1.1ptn. Thl' ,,lllll" 'il'\"lll'i 
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to be true ti:-r unskilled labour. Both leg.ii .ind illeg.il migrnion of this factor 
m.iy be distoning the H-0 rl-sults. 

The empiric.ii n-sc.iH"h on this issue tends to confirm th.it rd.itive w.ige 
ditlcrenli.ils .iftcct bbour migr.ition. The key nriJbk is the w.ige diftcrenli.il 
rather than just the rdati\·c income diftcrential between coumril"S. Funher
morc. the rdativc wage dastil;ty seems to be gre.itcr than one implying .i high 
degree of n.-sponsivem.-ss of profi.-ssional immigration co chJngcs in rd.Ui\·c 
wagl"S (Agarwal and Winkkr. 198-J). lfowcvcr. non-economic nriabks in 
the home coumry also seem ro have a signitiunl impKt on the migr.uion of 
proti.-ssionals (Hu.ing. l'JX7). 

A final point shall be: made Jbout the general rdationship between trade .ind 
faaor movemcms. The 11-0 modd is based on the view th.it faaor movc
mcms .ind (imer-industry) trade in goods Ul' substiWtl'S. If o\·cr time labour 
and/or capiul is Jllmn·d w migrate between rnunlries. then the diffrrences 
in rebtivl factor prices will decrc.ist.· and the .unount of imer-indusuy uade 
will diminish. TrJdt.· betwl·en th1.· two coumri1.·s will increasingly bernmc 
imra-industry tr;llk as the basis for uade moves from factor-price diftcren
tials to l'Cm10mies of sl·Jk. product diftcrentiation or diftcrcnccs in produn 
technology. If IJbour cJn migrJtl· to nmnuics whose exponing industries 
dcrin· their comp.u.nin· advantage from something other thJn diiti.·retKes 
in facror cndowmnlts. such migration could incre.1se omput and l'Xpons. In 
such J cirrnmst.mce, migrJtion would be trade- .. ·xpJnding. This result seems 
to holJ for J wide vJril·ty of modds where the bJsis ot tr Jde is soml·thing 
other thJn difti.·rt'IKes in t:Ktor l·mlownwnts (M.ukus1.·11. llJXJ). Thus. if tr.1d1.· 
is mtra-industry r.1thn th.m intn-industry. tr.1de .md t:Kmr mon·nll'ms may 
be compkmcnts r.1ther th.111 substitllle!'>. 

Notes: Chapter 7 

!;or rlw < .l\l" of mor<· good' th.m f.1nor' - wl11d1 \<Till' to h<· r«pr<"\l'll!.ltl n· of 
th<· rt·.11 world - th<· undalymg r<·gr<'"lon <'<IU.1t1on' <.1111101 h·· da1vnl ngc>ro11,h· 
from th« form.11 J 1-() 1110,ld (Anda"m. 1'1>!7). Nn·nthdn,, th•· n·gr<'"ion' r.111 
h<· 11wfol to dncnh<· n·rt.1111 tc.1111n·, of till' tr.hlmg world 111 rh<' '!'Int of th<· 
11-( l thwn·. 

~ Thi' t<·r1111;1ologv " 111,plr<·d hv till' r<·n·nt gn1a.1l for111111.1t1o111' of till' 1:1rtor 
.1h11nd.11ir<· thn1rv wlurh 1-.111 h,· ,t.11«<1 .1, g<'Olll<'tr11· r .. ·l.111on,h1p' h<·tw1'l'll n·rtor, 
111 .I !ugh 1hlll<'l1'10n.1l h1fl1dl".111 'J'-ll'l' 

.\ In th« <.1-..· of n1rrd.111on ._..,,·tf1nl'nt-. th« rd.111011,lup '' 'tr 11ght1(1rw.1rd. llw 
.-o,111<' of th<" .111glr hl'l\\l'l'n lhl' nl'I o;port' .111.I rhl' f.1.-ior «111l11wm<'llh n·rtor, 
" ti1rm.1llv •·11111L1k11t lo rlw l' ... 1r'"n l°orrd.1t1on ,·m·ftio l<'lll. 0111 I' 11<'1 o;port' .md 
1;1nor nulowmnH lllLl'llrl'' h.1n· h<'l'll ,t.111d.1rd11nl to 1no llll'.111'. 

-' /\ ll<'g.111n· 1111p.111 of .1 f.1.-ior on .111 111.111,rrv\ .-.1111p.1r.1t1n· .1.lv.111t.1g•· 1, m<''t 
hkdv th<" "'11'n1111·1111· of tlw f.1rtor·, 'l'''nli.-11v of II'<' 111 otlll'r 111<h1'trrn ('<"<' 

I <".Hlll'r. l'IX-'. l'I' .\2-.\ .11111 the A1111n; to ( ·1i.1p1.-r :'i). 
:'i .., .. 1111-,l.aik1l l.1hour 1 011ld 1111.1mh1g11011,lv h1· 1.l1"11!1hcd ·" .1 '"11r1.-of1·1.111p.1r.11JVI' 

,h,.11tv.1111.1g<· 111 v.-r\· h'\\ 111.!11,tnn .. 1111011g th«n1 n·rr.1111 , hn1111 .11 11uh1'1r1<·,, pig 
Jrolll .111d tl11· .1iro r.1ti llhlll,lrV rill' rl''ll(r, ti1r 11J1, 1.1,I 111<!11,lr\" 11l11'lr.1ll' how IWo 
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ditlcrc:nt c.uc:gori<-s of bbour - skilkd .ind s.·mi-skilkd bbour - ··.in "i~mti.·.1nrlv 
inllumce nc:t ~udc: p.1ttc:ms i11 opposite: w.1ys. • . 

h T.1nu·.r. 1'.187, in .1 critic.1l .1ppr.1is.1I of the: rc:gr<-ssion .1ppro.1ch used hc:rc:. m.iinum" 
th.it mdowm<-nt lc:vds merdy c:xpl.iin the: k\·d of tot.ii m.inuf.icturing .1ct1\·ity 
(.ind thus s<·ctor .11 ··omp.ir.iti\"e .1d\'.lnt.ige). but not the industry composition of 
such .inivity (or inter-industry comp.ir.itivc: .1dnnt.1gc:). 

7 The: sector-wide: im.·rprc:ution of comp.1r.iti\"e .1d\'.lnt.ige 111 nunuf.ictunn,.: 
1.irgdy .1gm.-s with the: findings rc:ponc:d in Le.imc:r. l'JX.I. pp. 17tH. Thc:r<· it 
is shown th.it physic.ii c.ipiul w.is the: m.iJor sour«· of comp.1r.1tiw .1ch-.1nugc: m 
m.inuf.icruring in the l97tls. whik skilled l.ibour WJS more oir.·n .1"0<·1.1tt·1I wnh 
.1 comp.ar.Ui\·~ dis.1th·.1nugc:. The: IJnc:r lc.iture sc:c:ms to h.in· bc:comt· n..-n more: 
striking in the: l'.ll'!Os. 

l'! The: m.ijor difticulti<"S .irosc: in nmnc:ction wnh input rt'ltuirt·mc:nts of the: \".1nou' 
skill C.itt·~ori<-s of l.ibour. F.inor income: of unskilkd l.ibour WJ" <-st1m.11c:J Js 
the: prod~ct of t·mploym<,lt .md .1 proxy for the: unskilkd w.i~c: rJt•·. of whKh 
s<·\·c:r .al Jltl'rn.1tin-s wc:rc: tc:stt"J. lncom•· of sc:mi-skillnl l.ibour w .is 1kfolt'd J., 
the: w.ige sum of prtl<luction work.·rs with .1 minimum dc:grc:c: of IJbour ,.k11l ... 
FinJlly. incmm· of skilkJ l.ibour w.as cruddy prnxi.·J by rh.- d1tli.-r.·nn· bc:t\\"t"t,I 
tot.II p.1yroll .1n1I w .1gc:s oi proJuctmn workt·r... with .1 corrt"ction for income: 
of unskilll'll work.·rs cowrt·J bv 1h1 .. rt-s1Ju.1I incomt• \".llm·. /\cn1rJmgh·. tht· 
nnrd.1tio11s rd.iring to skillnl l.ihour Jrl' th<· k.!st rdi.abk p.1r1 of rh.- t'X<'~c; ..... 

'> f'or st.1nstiul dt·t.iils on rhi .. t:ictnr intc:mity m.imx st'I: the: suu .. ric.11 .1pp.·nJ1x 
(App.-11J1x B). 

to ( lnly on.- oi o;n·c:r .al tc:stc:J .1ltc:rn.1tin· .. oi .1corrc:l.1tion111.1tnx 1s .. how11111 thr T.1bk. 
The: .1hnn.1t1\"<"" 11itfrr in tnms oi tht· minimum w.1gl' r.itc: usnl to .·,tim.itt' th.
inct11nt· oi unskilll'J l.ibour. s ... ·1or-w1Jc:. tht· w.1g<· ~.ltt' oi unsk1llnl l.ihour w.1 .. 
.issumt•J 10 be: .1 ir.irtmn of the: mmimum (.1cro~• .111 four-dign SIC c.itt·,.:ont·,) 
of th<· w.i,.:•· r.itt'" oi produrt1011 workt·rs. lh choo'm~ .1ltt·rn.1t1\"l' \".llUl'" for thi, 
fr .1ct1011 r .1nging ht·twn·n t I .lllll I. the: sc:11 .. 1t1\"ll\" oi n1rrc:l.1tion rt·,ulc.. w.1' tnrnl. 
Th<" outron;l' ,;i thi- tnlml( w.1' th.it th<" corrc:l;tmn n·,ulc.. n-m.nnnl 'fU.ll1t.1t1\"d\" 
u11ch.1n~t·1I for .111 n·rsion" of th<' Jdiniton of tht· rt·turn to 111i.k1llnl l.1hour. 

11 /\n o\"c:~nt·w of .. u,·h tt·srs .111J tl1t·ir n1.1jor rc: .. ulc.. 1' ~i\"l'll in Bowt·n. l.l'.llllc:r .11111 
S\'l'1k.111sk.ls, 1 '>H7. 

12 Thl' b.1,it· n·sulr .. on p.111t·rn, oi tr.itk 111 tilt' prt''<'IKt' oi 1:1nor mohilny .1r.- found 
in Erhin .md S\"l'll"on. l 1JHf1. Thnc: It i.. .. hown. for l'X.1mpk. tl1.1t .1 wt-.1k limn 
oi rht· 11-() thl'ort'lll <ontmut·, lo hold 111 th.11 ',1 counrry will on .1n·r.1gt· n;porr 
rho ... · ~oo.I, rh.11 n1.1kt· rd.111\'d\" intt'll'I\'<' II'<' oi 1l1t· <mmtr\'·, rd.111n·I\" .1h111d.1111 
non-t;.1<k.t i.1<·1or,· (p. _,H). · . 

U In tt·rhnll".il-1hn1rt·t1•·.il p.1rl.111t·c, n111111nt·, .irc rn111irt·d to h.1n· 1: .. ror t·1 .. low111n11' 
111 tht· ,,lllll' 'n1111· oi d1n·r,1ti.-.111011'. 

14 /\ rt·n·nr l'x.1111pk oi .. n ··111pmr.1I .111.1lv'1' oi rim t\'I'<' 1' ti11111d 111 B.11.1\,,1 .1n.l 
B.mw•·n,, l'JH7. whl'rt' .1 lm~t· ,,1111pk oi oh,l'f\",1t1011' on h1l.11n.1I llT tlow, w.I\ 
rd.1tnl 10 .1 1:11rly long l"r of l'xpl.111.1rory \'.U1.1hl1·'· An.I .1111011g rht·"· v.m.1hl"'. 
n11111rry .11rr1h11I•'' \'1ddnl pl.11i-1hk n·sull\ 111 tl'rlll' of rl· · '1g11' .111.I '1~111!1.-.1111" 
ll'\'l'I' of tlw1r nll'flinl'lll\. 

I:; Thl' prl'\1'111 .1ppro.1d1 .-.111 .11"' hl' \l'l'll ,1, hl'm~ 111011v.11nl h\' '\'llllllrtr\' 1011,1cl
l'f,1t1011,, ,111n- 11 1111rror' rlw 'l.r.1111a n·~n·"mn,· of rhr tir'r ""·111111 of rh<' prl'\l'lll 
d1.1p11·r. 

lt1 Thr prnl'lll ti1r11111l.1t1011' of 'rxpl.111.1111n" \',m.1hl,·, .1r1· h.1'11 .div 1l1m1· 11, ... 1 hv 
l.onl\dwr .111.t Wolta. l'IHO . ..,onn· l.11a 'r11.!1n .1.loprnl 111or1· n1111pl1c .111".I 
.1ppro.1d1n 111 rh1· 111r.1,11n·nH"nl 1"111·, h111 wuh lurk 1111pron·111n11 111 r111p1r11 .11 
r.·,ult' 



CHAPTER 8 

Economies of scale and 
market structure 

A factor abundann~ interpretation of international specialization and trade has 
served as the primary source of theoretical guidance throughout previous 
chapters. This chapter and the following one explore a different set of issues 
which arc drawn from the new theories of trade. Though the discussion moves 
outside an 11-0 world, reference to that model is not discarded. 

It has been suggested that the H-0 model is most accurately pictured as an 
attempt to isolate the cffcas of factor abundance on patterns of specialization. 
To do so. it employs scwral assumptions which neutralize the effects of 
other dt•t1.:rminants. The approach and rationale behind the new theories of 
trade art· quitl' different. To appreciate bt·ttcr the distinction between the two 
approaches. several of the more stringent assumptions of the H-0 model 
can be briefly rnalkd. One is the requirement that industry production 
functions exhibit constant returns to scak. A second is the stipulation that 
each good is homogeneous and that the consumer cncount•:rs no product 
diversity. Finally. pt·rfcct competition is assumed to prevail in all market~. 
The distinction between tht· factor proportions model and the new models 
is highlighted by the latter's treatment of thcst• assumptions. By allowing 
for increasing returns to scale, product differentiation and various forms of 
imperfrrt competition, the new models recognizt· types of trade that depend 
on dctt·rminants other than fartor endowments. 

In rnntrasting these two approaches, the present chapter serves a dual 
purpost'. 01ll' is to consider the degree to which the 11-0 view must be 
trn1pert·d and its pn·dirtions qualitied if it is to approximatt· bettrr the 
microeconomic realities of world industry. The second is to assemble some 
frag111cntary t·vidrnn· regarding the extent to which ronditions in various 
111d11stm·s dep;1rt from the 11-<} postulatt·s. Such evidenn· can be helpful in 
dt·tl·r111111ing tlw rekvance of altanative trade 111odels. A thorough t·mpirical 
.l'5l'Ssllll'IH of non-I I-<> dett·r111inants of specializ;ltion and trade would be 
v.1!11ahk. I lowewr. the diftirnlties of nwasurt'llll'nt, data availability and 
romp.irahility .lfl' st·vt'rt-, and the evidence :1'semhkd hrre 1.s mainly infrrt·ntial. 
Thr .1pproad1 of this d1.1pta I\ ht·st tkscrihed .1s an cmpiric1l excursion 
into a non-I I-<) world rathrr th;m an .Htcmpt to explain 1ww for111s of 
intt·rn;1t1011;1I tr.1de. 

The tirsr st·crion of thh d1.1ptn s11111111.,rii't'' somr of thr 111a111 hypotheses 
.1bo11t tl1e rcl.1t1onsh1ps lwrwn·n 111rre.1s111g rrrums, markt·r strurtun· and 

U7 
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trade:. The: second section rc:vic:ws the: subjects of scale cconomit.-s, industrial 
concentration and product differentiation as thc:y arc: set out in the: literature: 
on industrial organization. It also dt.-scribcs the: methods of mc:asurc:mc:nt 
and discusses their strengths and wc:aknc:ssc:s. The: third section presents 
industry-specific c:stimatc:s for each of the: three: characteristics mentioned 
abow. The: concluding section looks at the rdationship between industrial 
concentration and t.·xport concentration. 

HypottaHes on increasing returns, market structure and trade 

The: thc:orc:ticJI altt.·rnatiws to an H-0 world art.• many. In principle. there: 
can be: as many models of specialization and trade as there: an: models of 
imperfect rnmpt.·tition. Faced with this multitude: of altc:rnativc:s. Dixit and 
Norman condudc:d thJt 'to arrive: at a general theory of trade with impcrfrct 
competition is ... impossibk the most one: can hope for is a catalogue of 
spel·ial models' ( l<Jl'!fl. p. 265). Tht.• rnmmon lc:atures of thc:sc: spt.·cial modds 
indudt.· production with inac:asing returns, VJrious types of market structure. 
and product differt.·ntiation. 

Ikn1gnition of the importance: of increasing returns to scale: for international 
tradt.· long prc:n:des tht.· new modds of tradt.·. Adam Smith's familiar dictum 
thJt thl' di vi .ion of la hour is limitt.·d by tht.· t.'Xtcnt of tht.· market points to 
rlw p:ltmti.11 g.1ins from tradt.· whil·h c.111 he associatl'd with scak l'conomics. 
Smith's ohsantion was t.'Xtt.·ndl'd hy ( )hlin (I 1>.H) Jnd I )r,:·zl' () IJ(J( 1), who 
notl'd tl1.1t economil's of scale may intl11l'llCl' tht.· pattan of trade. Other 
rhings ht.·ing t.·qu;1l, indusrrit.·s tlut can hendit from sc.1k· l'Conomit.·s will 
tl'tlll to luve Iowa a11t.1rky prin·s in countnc:s with brgt.· nurkl'ts than in 
counrrit.·s with snull onc:s. 

Thc:sl' idl·.1s h.1w ht.•t.·n carril'd still ti1rclwr by t.•conomists who consrructl'd 
form.ii modds wl11ch rd;He rconomil's of sc1k to impcrti:cr rompt.·tition 
(t.·.g. Nq~ishi. l'J7::!. or J>ixit and Norman. l'J80). Their work has led ro 
more t.•xplicir sr.1rt.•mt.·nrs rcg.1rd111g rr.1dc unda inrrl'.1sing rl'rurns. Krugman 
(l'JHll). for t.0 x.1111pk. h.1s pur forw.1rd a 'l.irgt.·r domestic 111.1rkt.·r hypothesis'. 
I k suggt.·sh rh.lf .1 rounrry will rend ro be .1 net exporter of product' rh.1r 
h.1vt.· rdarivdy l.1rgc domc,ric 111arkt.·rs. l..irgl' co11nrr1t.·, .1rt· l'xpecrcd ro h.1vc 
.1 ro111pct1tivc .1dv.111r.1gt· 111 111d11stries whcrt.· 'r.1k cronomit.·, art.· prm1111ll.·11t. 
( :orl\'crwly. (111111fr1t.·~ w1rh small domt.·stK 111.irkt.·rs .1n· ;If .1 disadn11r.1~c 

1111k" thl'y produn· sr.111d.1rd1;rt.·d ,..:ood, .111d then rl'.il11c ,r.1lr t.•ro110111ics by 
t.·xporrmg. 

The rd.1r11111sh1p hl'twn·n 'r.1k t.·r1111111111t.'' .111d rr.1dc .1"11n1cs 11rlwr d1.1r
.1rfl'rlsf1C' when .1rrr11ri1111 fon1,cs 1111 rhc i11div1d11.1I tir111. Thcrt.· i' cmpinr.11 
l'VHknrr r11 111d1c11r th.11. 1111 .1vcr.1gc l.ir~t.· tirm' rend r11 t·xporr .1 i.:rc;ltcr 
porr1011 of rhc1r ourpur rh.111 'mall tir111s .111d rh.lf rhr pcrrc11r.1gc of rxporlcrs 
111 rlw 111d1hrry tt·111!, ro rist· ·''ti rm ,1;rr 1111·n·.i't'' (l'.g. ( ;kij,cr. J.1rqm·111111 .md 
l'crn. 1'>811; A11q111cr. 1'>811). Tl11' f111d111g "ot'rr11 n·g.1rdrd ·" .1 ronlir111.1tio11 
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that the export dlicicncy oibrgc firms dcrin"S from cost adv.inug'--s obuincd 
through their involvement in intcma~ion.il markl'tS. Sul·h evidence is used to 
justify the government's support for brgc firms or to show the hl"'llcfits of 
mergers among directly competing firms. 

The degree oi industri.il concentration will .ilso affect the export c.ip.ibilitil"S 
of firms. Large firms operating in a highly conl·entr.ited doml-stic market 
will h.ive considcr.ibll· m.irkl·t power. The degree of market power will 
depend nor only on the number of firms in the doml"Stic m.irkl't but .ilso 
on the industry's size distribution. Firms with donu-stil· m.irkl't power enjoy 
sever.ii .idnnt.igcs over their weaker doml-stic rink They m.iy engage in 
price discrimination bel·.iuSl· they arc better .Jbk to segmmt doml-stic .ind 
intcrn.itimul nurkt.·ts th.in .ire snull firms oper.iting m .1 highly competmvc 
doml-stil· mukct. They will .Jlso have better .icn-ss to the sourn-s of credit 
which .ire needed to tin.incc export operations. Thl"Sc .ire only some of the 
rc.isons to eXpl'Ct industri.11 cnncentntion to intlucncc .in industry's export 
performance. 

However. the line of c.iusation docs not run m only one direction -
from mdustri.il nmn·ntration to export pl·rform.inn·. Thl· extent co whil-h 
tirms depend on exports will also aiii..·ct the p.ittcrn of mdustrial nmccn
tr .iuon. For ex.impk . .is Jn industry becomes more dependent on exports. 
the: number of tirms nmlpl·ting - not only in the domestil· nurkl·t but 
also in c:xport m.irkl·ts - will rise. Tr.idl· uhim.itc:ly will le.id to J larger 
equilibrium number oi tirms .md to grc:Jtl'r compc:tition (Dixit ;ind Norman. 
llJHO. pp. ']J17-T!.) • .ind both ch.ir.ictcrisucs imply J rcdlKtion of mdttstri.il 
conccntr Jtton. 

Observ.itiom .. uch .1s these: .ipply to nurh·ts where entry is rc:l.1uvdy l'.lsy. 
But .in mdustry 111.1y cmM .. t of only J ii..·w tirms ch.ir.Kterizc:d by c:ntry 
rl·gulations. brgl· inwstnwnt to .ichievc: minmmm l'itiril·nt sr.1k (MES). or 
othr:r c:ntry-limiting pral"til"c:,. Ii facwr supplies ;md prodmtion ti.mctmn ... 1n· 
orhcrwi .. l· comp.ir.1bk-. innl·.1s111g returns to sr.1k 111 sud1 mdustnl'S r.in llll'an 
rh.H highcr conn·ntr.11ion is .1 .. sori.1tnl with .1 grc:.l!cr n>mp.1r J!in· .1dv.1111.1gl· 
(fl.is. llJH!.). I 

Asilk from 'c1lc cco1m111il'S .and 111.1rkc1 .. rnK!llrl·. the poss1b11ity of pro
dud d1fti:rent1.1t1011 1s rdn·.mt. Thl· nl'W thl·oril·s of tr.1dl· usu.illy lk.11 wuh 
prolful"t, th.it .ire horizo111.1lly diffrrcnti.unl in tl'rlll'i of .Ktu.11 or pcH"l'IVl'd 
d1.1r.1ctcr1 .. rir' .md .1 .. ,11ml· .1 111.1rkl·t 'itrudurc of 1110111>polist1c co111pl·t1t1on. 
E.1d1 tir111 will prmh1n· onl' n·r,ron of .1 d1fti:rn1t1.1tnl produrt (wuh lllfH'.l'illlg 
rl'tllm') .ind 1:1n· .1 downw.1rd-,lop111~ dc111.1nd nrrVl'. Thl' tirm 111.1y l1.1n· 
"'llll" dq.:r•'l" of 111.1rkl't pown .. 1ltho11~h rim '' lr1111rnl by rhc l'Xl,tl·nn· of 
1111pati:rt '11l1't1tllll'' - rl'.al or potl'nt1.1l. Entry 1i..11.1llv dl'Pl'lllh nor on rill' 
11111t.1t1on of .111 l'Xl,!lll~ produn hut 011 rill' dcvdopml'n! of .1 lll'W produrt 
v.1r1.111r. hm1' 10111pl'!l'. thl'n. nor .Jll't 011 till' h.1'1' of pnn· hut .11,o Ill 

tl'rlll' of .-011,11111l·r prdi:rrncr'' - th.11 ''· wnh rq.:.1rd to dl·,1gn. q11.il11y. 
prnrnt.1f1011, .111.t other fr.1111rr' th.it 111.1kr rhnr produrt' d1,1111~111,h.1hk from 
thow of r1v.11'. 



Concepts and measurement 

The: litc:uturc: on industri;il org;iniz.uion suggt.-sts l number of possible: mc:ls
urt.-s for c:conomit.-s of sell..-. m;irkc:t concc:ntrltion ;ind product ditTc:rc:ntiltion. 
Most intt.·m;ition;il d;iu. howc:n·r. ;ire: ill-suited for such purpost.-s. The: su
tistics ;ire: b;isc:d on mdustry dc:tiniuons which ;ire: sutc:d m \·cry bro;id 
terms (for t.·:umplc:. the: three-digit lc:vd of the: ISIC). This chu;icteristic 
is hudly comp;itiblc: with the: modc:ls which ;issumc: thlt products Jrt." c:ithc:r 
homogt.-nt.·ous or highly substituublc. A rebted problem is thlt the: rt.-st.·uchc:r 
is oftt.-n fon-c:d to work with product d;issc:s thlt rc:prt.-sc:nt diffc:rc:nt typt.-s of 
produaion pron-ssc:s. multiple: sugo.-s of production. ;ind l nric:ty of inputs. 
A third troubksomc: chu;ictc:ristic is thlt indicuors b;isc:d on l broJd definition 
of Jn industry Jrt." sensitive: to the: composition of products Jnd Jctivitit.-s in 
J puticullr country. As J rt.-sult. the: c:mpiricil evidence: com.idc:rc:d here: 
is subject to nuny quJlitic;itions. The: n-sults Jrc: still useful so long Js 
systc:nutic ditlc:rc:m·c:s in the: indiCJtors t(n \·u1ous indmtrit.-s l·ln be: identified 
with rc:.1son;ibk sutisticJI cc:ruinty. 

lnnc:.1sc:d spc:o.11iz.1tion 1s the: source of economics of scJlc: within J pbnt 
or tirm. The: luger thl· tirm. thl· gn·.uer ;in· the opportunities to ;u·hievc: 
worker spn·i;ihz.uion or to uuhzc: productlvt.·. spn·iJl-purposc: mll·hinc:ry to 

its n1.1ximum potl·nti.11. Long production runs ;ind n1.1ss production tc:chniqul·s 
.1n· thl·rc:forc: common methods of rnluong umt co.,ts. In mdustnl·s where: 
tixed n1sr.. .1rl· ;1 l.irgl· portion of the: tot.II. the: unit costs of bltch production 
will he: high. Long produruon rum will y1c:ld l"\"l"n grc:ltc:r rc:dunions m unit 
co,ts 1f thl· v.1n.1hk ro'! romponl'll! is not c:'ipn·iJlly Sl"nsiun· to .111 inac:.1sc: 
in thl· ti rm\ output (tlur 1s. 1f thl"fl" l'i .1 'iUb,t.111t1.1l dc:grc:c: of competition in 
m.ukl·h for l.1hour .md other input'i). 

Thl· f.Kt th.1t .1 tirm ·., prod1Ktion funn1on doc:'> not l"Xhih1t ron'>!.rnt returns 
to 'c1k throughout is mu.illy depK!ed by thl· f.m11h.1r U-sh.1pnl .1va;1gl· rost 
n1rve. The: c1rn- 1111phl'' th.it l'fonomll''i of .. c1k will evl·ntu.1lly bl· ront.llnl·d 
by d11111111,h111g return,, .. mre the opportunity to H·.1li7l· .1ddit1011.1l rnlucuon' 
111 um! ro'r.. w1ll l·\·01tu.1lly hl· l'Xh.111stl·d. In .1 pnfertly compdltlVl' m.ukc:t. 
tirms opc:r.1ti11g on '1Kh ro'! n1rn·s will l"Xp.md 011tpur until 111.irgm.11 rosr.. 
rl'l' to thl· pom! whrre they n1u.1l 111.1q.:111.1l rl·n·nuc Tlw ou!roml' I' d1ffrrn1t. 
hown·c:r. 1f 111.1q.:111.1l l·o,t' carry on 1:1lling ·" mnp111 1' lllffl".l'>nl. It then 111.1kn 
wnw for till" tir111 lo exp.111d output 111ddi111tdy. Tlw only rhn·k on till' tirm·, 
growth would he rlw '17l" of rhe 111.1rkl·t. In the"· nrr11111,!.lll<'l''· .1 r.111m1.1l 
tirrn would r.u..c 011tp111 1111t1l II w." the only produn·r 111 rill' 111d11-.1ry. 

Ar k.1 .. 1 !Wll fl·.1111rn of till' u-.. h.1pnl .IVl"r.lgl· ( O,[ rurn· 'l'l'lll to 1"011-
thrr wnh rc.ilny. hr,!. cmp1ricil l·,11111.111·, of long-nm .1vn.1gc co'! n1rVl'' 
J.:l'lll'r.11ly 'llJ.:J.:l"'! rh.11 111.111y ""'! n11 n·, .ire I .-,h.1pnl r.11hn tl1.111 LJ-,J1.1pnl 
(Sd1111.;kn,n·. l'>HH. p. (,';,\). Avn.1i.:e cmh will 1:111 .1 .... 111.ill produn·r, r.1i..c 
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output but will rc:main approximatdy consunt for levels of output above some 
MES. Second. the thc."Or«."lical concept of singlc-proJuc."t firms tits awkwardly 
with the rc:ality of proJul"t diftC:rc.-ntiation and multipk-proJucc pbnts. These 
cirnamsUnl·c.-s gi"·c rise to anothc.T concept. that of cconomic.-s of scope. If 
scale c.-conomic.-s uc rcalizc.-J in the provision of !npurs used in more than one 
proJul"t. cconomic.-s of scope uc possible. More gmcully. the: cost function 
of J multiplc-proJun tirm appears to be scnsiti"·c to th(' composition as wdl 
as the scale of output (Bailey and Fric.-Jbndcr. 1982. p. 1032). 

Nc.-ithcr the shape: of the cost run·c nor the prcvalmcc: of multi-product 
tirms nn be separated from underlying patterns of technological dcvdopmcnt. 
lndc.'l.-d. the: typc.-s of tcchnologic.-s dc:vdopc:d during the past two dc:cadc:s 
may have had the: n.-sult (intmdc:d or otherwise) of c.-nluging the range of 
output for whil·h increasing rc.-cums uc: applicable: or at least postponing 
the: onsc.-c of diminishing n-cums. Some: support for this impression can 
be tC.lund in both industry-spc:'-;tic studic.-s (c:.g. McCrt.-c:. 1973; Aylc:r. 1981) 
and more: gmc:ul inn-stigations (Grilichc.-s and Ringsud. 1971). Certainly. 
improvc:mc.-nts i11 information technology arc: int'--ndc.·d to remove: many of 
the.· managerial disc:rnnomic:s of scak assol·iatcd with communications and 
control in brgc: organizations. It is thc.-sc: typc.-s of discl.""onomic.-s that wc:rc: 
traditionally thought to be the: main l.""Jusc of diminishing returns at higher 
lc:vds of output. 

A dc:.u pil.""turc: of the: rd.uionships betwc:c:n l·ost curn-s and concepts 
such as c:l"onomies of sc1k. enmomi'--s of snlpc: .md tc:l"hnologinl change 
l"Jnnot be.· assc:mhkd. I lowevc:r. thc:re sc:c:m to be grounds to nuke: the: 
(rnmpautivdy wc:ak) Jssc:rtion thJt the: incidenl"e of dc:crc:asing returns within 
the: manufal"turing Sl"l"tor has hn·n rc:ducc:d. As J result. the: cconomic:s-of-scalc: 
moJd poses J serious chJlk·ngc: to the: Jssumption of non-inac:asing returns 
whirh is so firmly c:mbc.·dded in the 11-0 theory. Sul·h ,. possibility makes it 
importJnt to ohuin soml· impn:ssmn .ihout cross-country p3tterns of Sl".ik 
economies. how'-·ver auddy derived. 

The: c:xtl"tU of sc.1k· •xonom1c' cm he.· ml·.isurc:l! hy vuious mc:thods. 
hrinutes of thl· MES nuy be.· nbuiPc:d hy intc:rvic.·wing cnginec:rs or eXl"l"ll
tlvn. by studymg thl· v.m.Hlon of rnsts with Sl"Jk hy rc:bt;ng protiuhility 
to thl· si1c.· nf plJnts or tirms. or hy Jssuming thJt some: frJctinn of ;m 

inlh•~try \ output 1s produn·ll m c:ftil"il·nt plants in .1 g1vc:n nmntry. Answl·rs 
g1vl·n 111 intl·n·il·ws nuy hl· spl·rnl.uin· whl·n the: infornuunn rc.·quirl·d gnl·s 
hq·ond lksign dl·ris1ons. whik l·vidc.·nn· g;ithl·rnl from rc.·;11 d.iu is suhjl"l"t to 

rompl·titin· ft'lllhtlons .md h1storic1l nrrumst.mn·s. All thl"Sl" prohll·ms Jfl" 
m.1gnitinl 111 thl· C.ISl" of .1 cross-country study. 

Followmg I luth.1ua ( 1 '>711. pp. l 7X-'>). tlu- pn·sc.·nr study USl"S Siil" d.1stinric:s 
of output pa pchon l'llg.l~l·d .1s .1 proxy for 'l".1k· cronomil·s. < )nl'l" tirms 
.lfl" d.iss1til·d hy s11c v.1n.11mm 111 nlm· .1ddl·d pl·r pl·rson n1g.1~c:d .lrl· 
rc.·g.1rdnl ,1, .111 mn·r"-· llll·.1~11n- of v.1n.1t1011s 111 .1n·r.1gc unit costs (< :.1vl·s. 
l<h.1h1.1dd1-Slm.111 .md Pom·r. 1'>7:",, p. l.H). bt1111.1tl''i of thnl' d.1st1r1til·s 
.lfl" oht.1111cd from thl· folll'Wlll~ fl"~fl'\SIOll l'ljll.lt1011: 
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when.· r, is \·.ilut.· JJJeJ pt:r person l.,l~J~l·J m J ~in,1 sizl· d1ss i. r1, is rhe 
J\"l."fJ~t.· numl1':r of pt:rsons n1~J~eJ pt:r t.-sublishmem in size dJss i, k is 
J t.·onsum. JnJ .i is rh<· sm: l·bsri<·iry puJl'll."tl.·r for rhl· inJu~rry whil·h is 
JSSllllleJ [0 ht: l'llns[Jll[. 

EsumJll"'i of s1zt.· dJsriiiry Jn· subjn-r hl <·eruin biJSl."'i. The proJm-rs JnJ 
proJuirion Cl.·.-hnolo~il-.; .issoiiJll.·J wirh J ~in,1 ·inJusrry· <'Jle~ory will inevi
ubly \"Jry. L.ir~<· <-..ublish11ll,1h will rt.·nJ co hJn: n:bli\·dy <"Jpiul-inlt.Tisive 
JnJ/or skill-mll"llSi\·e 111l·rh0Js of pn1'1u<·rion. while snull t.-sublishmenrs rdy 
mor<· ht.·Jvily on mpuh of unskilkJ bbour. The Jisriniuon will Jisron 
inJusrry-wiJt.· t."'iUlll.ll<"S of sizl· ebsri<ity. e:u~~eutin~ the si~niticuu-e of snk 
t."<onom1<·s Jmon~ lu~t.· tirms bur unJl.-rl.-slimatin~ their roic ti.n small tirms. 
A rdJtnl ,fiftin1lry 1-; thJt esublislulll·nts <bssitil·J as membt.·rs of J ~i\·en 
lll<fUstry Wiii dllfrr with rq~JrJ to J~l·. p;·1l\lu\t llllX. tpuliry of fall\mr anJ 
othn f.Ktors .. 111 of wl11d1 nuy ht.· Jss1KiJrt.·d wirh tirm size. "lbe Jssumption 
tlut ,17<" d.1su<ity h nm,.unt for J ~in·n industry <"Jll ;ilso ht: viobreJ. For 
ex.1111pk. bt.·<.1usl· nurkl.·t powa Is oti:<·n rd.1tcd to l.·sublisl1111<·nt siz<·. esrimllt."'i 
of tlw p.1r.1mt.·ta 111.1v rdkn .111 d<"llll"llt of monopoly protit. ConsiJt.·r.1tions 
,ud1 Js th<"'<" oin·1ously .-.111 for cmuous treJtllll"llt of th<· results. 

,,,.,,,,,,;,,/ .... ,, .... ,,,,,,,;,,,, 
lnd1"tr1.1l nllK<"ntr.111011 rdi:rs to lh<· numbn .md sll<" J1stribution oftirms sup
plvmg .1 p.1rt1n11.1r pro.lud or .1 group of highly ~uhstituuhl<· produ<ts. (:on
n·ntr.1t11111 nuy h<· rd.1tnl to both tlw nurk<·t pow<·r .md growth pcrfornunn· 
of tirm' 111 .Ill 111tl11-;rn· .1ml '' oftcn 1rc1tnl .1s Jn 111d1c1tor of th<· former. 

Mo,t mtfu,ln<·, .tr<' lll'ltha pnl~·dly <omp<·tuin· nor mon1:poli<·s .md rht.· 
,h,tnhuuon of ti rm '17<" " frn111<·ntly -;h·wnl. Typ1c1lly. till· numht.·r of 
,.,t.1hh,hnll'nh 1:111, off .1hruptly ti,r till' l.trg<·r '17<" Clt<·~on<·s (tlur 1s. th<· 
,f;,tnh11t1on 1' i.,~-nornul with r<·spcd to tinn '17<"). Tiu' rnult nm tr J.!:;. h thc 
11.1t11r.1l n;pe.-i.111011 th.11 I inn' woul,I h<· du,tnnl .1ro1111tl .111 opt1111.1l s1z<· or th.It 
.1 111.IJllnlY would op,·r.1tc .11 or .1hon· tlw 1mfu,try MES owmg to <omp<'U[iV<" 
forn·,. S11d1 <"XJ'l"d.1Uo11' might hl· nmtirmnl only 1f tlw lllVl"'>Ug.ltmn is 11.1r
row 111 ,.-op.- (cg .. 11 till" ln·d of produ<h r.1rlwr tlun .111 indu,try). So long Js 
rhc fon1' of d1" 11"11111 1' 111.111,try-w1d<". 1:1dor' otlwr th.111 ,.-.1k .1r<· import.mt 
.111d .1 lo~-11or111.1l d1,tnh1111011 1, not 'urprM11g. N11111am" tirms. for <"x.1mpk. 
111.1y h.1n· 'l't urnl .1 111.1rk,·1 111d1c through tlw prod11rt1011 of l11gh 1111.11ity pro
cl11«h - .1,tr.1t<·gy th.11 would .11low thl'm lo opa.lf<" wnh ,111.111 pl.mts .1ltho11gh .It 
rd.1t1vdv l11gh """ (Miilkr .m<I ( >wrn. 1'»6. p . .i:,). Wh.H<"Vl"f tlw 111d11,try\ 
.11 t11.1l dhlnh11111111 of ti rm '"<". thh fr.11urc .. 1lnng wuh tlw 1111111lwr of ti rm·. 
111 rht· 111d11,trv. prov1d1·, .1 ml'.111' nl dl'l<·r111111111g 111.hl\tri.11 ro11.-cntr.1t1on. 

I"hal' .Hl' v.1r1c111', ou11try-,p<·nti1 1:11 tn1' (thl' '111· of 1ln11t<''ll<" .111d forl'1gn 
111.irkcr'. 1h1· kvd of 111d11,1n.1ll7.H1011 .11111 gon·mm,·111 pohn<'') wlurh 111.1y 
111tl11l'nn· c 011• n1rr.111011. In .1clcl111011 lo 1h1"·l". tlw growrh of .111 1111111 .. try will 
rhdf .1ha cone n1tr.111011 p.111a11' ova tllll<". ( >va tlw 111nl111111 ram. r.1p1d 
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growth m.Jy rc:dun.· conn.·ntr.nion if brgl· tirms arc: un.Jbk to ukc: .Jdv.Jnt.igc: 
ot .Jll opponunitil-S fi.n c:xp.Jnsion. R.Jpid growth will .ilso induL·c: nc:w l."lltry. 
p.Jninibrly in industril.-S produl;ng Jitkrl.-nti.Jtc:d prodm"ts. Fin.Jlly. in the: 
long run. l"h.Jngl-s in produl"tion tc:l·hnologil.-s c:mc:rgc: .JS .J Jl.-tc:rmin.Jnt of 
rnncl.-ntr.ition (Curry .Jnd Gc:orgc:. l'M.l. pp . .217-.27). 

A mc:.isurc: of industri.il l.·om:c:ntr.Jtion is thc:rdorc: .i summary sutistic whil·h 
would ukc: into .Jl."l."OUnt both the: numbc:r ot tirms .Jnd the: mc:qu.ilitil.-s in the: 
tirm distribution ot m.irkc:t sharl-S. Whc:n the: numbc:r of tirms is sm.Jll .ind 
inc:qu.ility in m.irkt.·t sharl-S is luge:. thl· nurkc:t p<lWl'f c:xc:rtc:d by .J group 
of tirms is grc: .it .ind thl· L·l~rKc:ntr.ition mc:.Jsurc: would be.· l.irgc:. Sc:vc:r.il 
:iltc:rn.itin· mc:;isurL-s ot com·c:ntr .ition nn be: nmstructc:d from thL-sc: fans. 
I >itii.-rc:ncl-s bt.·t\11.·L·c:n the: mc:.isurl-S rL-sult nuinly from the: choil:c: of rd.itivc: 
wL·ights .issignc:J to the: two \·.iri.ibk-s. 1 All mc:.isurL-s nc:vc:rthc:k-ss Jispby 
simil.ir p.ittc:rns. whil"h rm·.ins th.Jt .i l·hoicc: r.in usu.illy be: m.idc: Jc:pc:nJc:nt 
on J.iu .iv.iil.ibihty. Thl" rurrl·nt study nuh-s use: of l·mploymL·nt sutistirs 
ti.1r c:sublishrm·nf\ r.ithc:r th.in tirms or l."ntl"fprisc:s. This Jc:nsion. whirh w.is 
Jm· to J.iu lmuuuons. h.is soml· potc:nti.il Jr.iwb.irks. ~ Esublishml"nt J.iu. 
for l"X.impk. nvy bt.-.;t r.ipturc: thl· c:fti:rts of s··.ik· c:nmomiL·s .it the: pl.int 
k·vd. Ahl"fn.iun· ml·.isurc:s b.isl"d on d.iu for tirrn .. or l"ntl·rprisL-s will induJL· 
multrpll· pl.ints proJuring d1ffrrL·nt products with diffrrL·nt tl"l·hnolog1l"s. 

Thl· .i<tu.il l"Xpn·s .. um U\l"ll hl0 fL" 1s thl· l"mploymc:nt nitropy mc:.JsUrL·. ~ 
( :omput.ition rntlllrl·s mti.irm.ition on thL· totJI m1mbl·r of L"StJblishmL·nts 
.ind thl· numbt.·r of pl"rsons l·ng.ignl by sizl· d.i..s. The: c:xpn:s,um. whirh 
inJKJtl"' thL· 'll.lpL· of rhl· frn1ul·n•y Jistnbution of L·s~.iblishnwnts by size:. 
,., .in mn·r,L· llll".hllr•· of rd.iun· <orll·L·ntr.Jtion. E.1d1 L"st.1blishllll"nt 0 s sh.Jn· in 
tl1,· mdustry"s tot.11,·mploym•·nt i .. \n·1ghtl·d by till' log.irithm of its rl·ciproc.il. 
In 1t., .. 1111pksc t'(irm. till' •·ntropy llll".ISllfl' (I:) is ddinl·d .h 

" I L = \. _, In -
' I X, 

" ,. 
_ x, In ·'· 
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wt.a,· .\, '' thl' ,h.1rl' of "'t.1bh .. l11nl"llt i m th•· mdu,trv\ to1.1I numb.-r of 
pl·rson.. ··n~.1gnl ,111,l 11 " thl' numhl·r of l·,c.1hl1'hnwm .. 111 thl' mdustry. Till' 
high.-r thl· v.1h1,· uf I:. till' lowl'r thl' .kgr•··· of l"lllll°l'lltr.1110n. Till' llll".hllrl' 
t.1k"' 1h m.1x111111m v.1lm· (In 11) wlll'n thl' ,h.1rl'' of .1ll nt.1hl1'hm.·nr.. .irl' l'llt1.1l. 
.111d It '' 7l'ro whl'n tlll'rl' " m.ly 01w "'t.1hhshmn11 111 till' 111.fu,rry. 

W 1th till' hdp of,,, .. .!1 .. 1nb11t1011 d.11.1. till' llll".1'llfl' for l".1d1 nllhl'try cm Ol' 
dl·.-11111p11,nl 111to two .1dd1tl\·•· n1111p11m·nh rl·prl"'L'ntlllg lwtwn·n-gnmp .111.t 
wuhm-group l'nlropy. In'" <kn1111p11,l'd form. till' 111.-.1,llfl' '' ddinnl ,1,: 

I: - -- ,. '.In + -_· ,,/: 
I I 

wlwrl' '· '' rill' ,ft.1r<" of'"" d.1" 1 111 tlw 111.111\lrv\ ror.al 1111111lwr of pn,1111" 
n1g.1gl'd. m '' till' number of'"" d.1""'· .111d /:, '' tlw l'lltropy of'"" d.1" 

l·H 



COMPETING IN A GLOBAL E<:ONOMY 

i- The first term rcprc."S<.-nts bc.'twc."c.-n-chss c.-ntropy. while the second refers to 
within-class entropy_" 

Scn'T01l rcmuks should be m01dc with rc.-spcct to the mcuurcmcnt of 
conccntution_ First. industric.-s .1nd mukcts uc oti:c.-n dcfinc.-d diffcrc.-ndy
lndustric.-s uc dc.-scribc.-d in terms of their production procc.-sscs or uw m01tcri01l 
requirements_ Mukc.'ts. however. uc usu;illy idc.-ntificd from the st01ndpoint of 
the consumer. mc01ning th01t they consist of goods th01t uc dose substirutc."S in 
consumption. For cx01mplc. mc.'t01l products ;ind plastic items m;iy compete 
in the s;imc mukct 01lthough they uc supplied by different industries_ It 
follows th.ot industry d01u uc not the preferred source of inform01tion to 
;isscss or intcrprc.'t mukc.'t chu01ctcristics_ They uc used benusc no other 
form of inform01tion is rc01dily 01nibbk_ Second. beouse c.-ntropy typic011ly 
refers to domestic production ind ignores imports. cvidc.-ncc of conccntution 
nn be mislciding. Accordingly. the mcuurc employed here is rcgudcd ;is ;in 
indicuor of industri01l concc.-ntr01tion uthcr th01n mukc.'t concc.-ntr01tion. Third, 
mcisurc.-s of concc.-ntrnion ;ire sensitive to the lcvd of industry 01ggrcg01tion. 
Estim01tcs derived from highly .iggrcg01tcd d01u will h01vc 01 downwud bi01s ;is 
they incorpoutc: not only the ctli.-cts of c:conomic.-s of snlc: ;ind entry buricrs 
but ;ilso the degree of product divcrsiticition. Fin.illy. c.-sublishmcnts m;iy 
be scp01utcd ;iccording to rc:gion;il uthc:r th01n n01tion01l mukc:ts. The dcgrc.-c 
of competition between geoguphinlly scittcred c.-sublishmc.-nts is somctimc.-s 
modc.-st. and the nurkct power of thc.-sc c.-sublishmc:nts could be bq~e-

p,...Jua dij{rrentio11i'"' 

M01ny (but not 0111) nunufactured products bcrnmc differentiited over time. 
lkc;iusc of its 1uture. product ditti.-renti01tion is gcncully grc01tcr ;among 
consumer goods th01n ;among c.·ither c.·ipiul goods or in•c:rmcdine goods. 
lk01dy-to-c01t food produas. c.-onsumc.·r electric.ii equipment. cosmctics ind 
p01ssengcr cus uc: just 01 ti:w c.·x;implcs of highly difti:rc:nti.itc:d products. Such 
products .uc no longer ?crf..-ct suh'ititutc~ in consumption. 01lthough producers 
<"Ompctc: ;among thc:msdv,·s in the s.tme nurkct. 

In ordc.·r to <"Olllpetc: on chu.tctc:risucs othcr th.tn prirc:. tinns will try to 
d1ffc:rcnti01tc.· thc.·ir produas in tams of design. 4u.thty .tnd prcsc.·nution. These: 
c.·fforts saw to lower the.· prKc.· c:l.israoty of dc:m.ind. to shift dc.·nund <"urvc:s 
to the: right .. mJ to m<"rc.·.isc.· the.· tirm"s nurkc.·t sh.uc:. With J grc:.itc:r dq~rc:c: of 
Jifti:rc.·nri.ition. riv.ii produfts hc.·fomc.· poorc.·r suh~titutc.·s .ind the.· pnn· c:bsti<"ity 
of dc.·m.md for .1 g1Vl·n produn l'i rc.·dufnl. Thus, prod1Kt d1fti.·rc.·nt1.1tion 
rc.·prc.·sc:nts .1 lkp.irturl· from pc.·rti.·n rompc.·tiuon (sc:c.· c.·. g. Shc.·rnun. l'J74. 
pp. 227-'J; llowc.·. 1'>78. pp. '.l7-'J; .iml C.1\'l"'i .ind Wilh.11mon. l'JX'.l). 

It j, nl\tom.1ry to lh,t1ng111'h hc.·twc:c.·n honlont.11. Vl"rtlf.11 .ind tc.·dmologac.11 
fonn" of c.l1ffrrc.·nt1.1t1on. I lon1ont.1I c.htkrom.1t1011 rdi.·r, to .1 comh111.1t1on 
of ·core.·· .1rrnh11tc.·, found 111 .111 produch wnhm .1 1-:1vo1 group. A p.1r
t1n1l.1r produn v.mcry "' lktrrr11111nl hy rill' w.1y 111 wh1d1 tlw,c.· .1nnh
urc, .lfl" comhmnl. Vc.-rt1c.1l d1ffrrn1t1.1111111 rc.·lkl'h d1fti.·rc.·11«n m q11.1hty .1ml 
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cm usually be attributed to absolute differenet."S betWt.""en the core attributes 
of product varietit.-s. Finally. technological differentiation is the n"Sult of 
innovation. Products in a given group have distinct technical attributes or 
arc produced by technologiully different proct.-sst.-s to combine attributt."S. 
T cchnological ditli:rentiatio1 leads to product improvements across the entire 
quality range. 

Produ<."t ditli:rentiation is easy to observe but Jitlirnlt to measure. In 
tht.-oretical terms. dasricitit.-s of substitution with rt.-spc:ct to prict."S reveal the: 
c:xtmt of produl"t difti:rc:ntiation in a specific mlrkc:t. In practice:. the: multitude: 
of markets and product \" Jric:tic::. to be considered demands a much simplc:r 
approach. The current study makes ust: ,,f data on the: unit valut."S of exports 
(stated at Ll. b. prict.-s) as a prox~ for the extent of product differentiation. 
With the: assumption that unit values of non-differentiated exports arc: similar. 
coctlicic:nts of variation arc: cakulatc:d across export destinations. 7 The: nature 
of this approach means that it focuses mainl~ on the extent of vertical product 
ditli:rc:ntiation. The r::sulrant mc:.isure depends largely on the: number of export 
dt."Stinations and .ibsolurc: difti:rc:ncc:s in the: unit vaiuc:s. Because: market power 
.ind discriminarory export practices may influence: the variation in unit values. 
the mc:asurc:"s use .is an indicator of product differentiation may involve: some 
distortion. 

International comparisons between industries 

The llll"Jsurc:s Jl·saibl·J .ibove arc: l·mployl·d to g.iin soml· impression of thl· 
extl·nt to which industries Jn·i.ue from rhl· 11-() assumptions of constant 
n·turns. pc:rti:n nm1pl·rition and product homogl·nc:ity. Attention fon1sc:s on 
mra-mdusrry rornp.msons, .is rhese ran help to idl·nrify those: industril"'i for 
wh1rh J p.irt1rul.1r .1s,umpt1on may hl· l·spl·ri.illy in.1pprnpnare. 

l11ol11.<trin · .<r :1· .-l.1.i111·i1i1·; 

Evidl·nn· for sc1k l"<"onnmil'S 1s prl'Sl"llfl·d 111 thl· form of sl7l' d.1stiotil·s of 
v.1htl' .1ddnl pa pason. Thl''l' Wl'fl' c1kul.1tl·d for .2-l mdusrrtl'S Ill sdl·rtl·d 
llM E' .111d lkvdopmg <"nuntnl''· Till' rl·sulr'. which rd.ltl' to 111form.1rton for 
Yl'.lh .around l'>H:' .. Hl' 'hown 111 T.1hk H. I. 

lnlhtstnl·, wnh rd.mvdv l.irgc: ,.,l. d.is!ICl!ll'' 111 hnrh <"ounrry groups .1rl' 
non-1mf11,rr1.1I dll'11111-.1l'. pl·trokurn .md <"0.11 produrr... .ind g1.l'is. Thosl' 
wnh ron'i'tl·nrly low rl.i..urml·, mdu.k rnmk,, \n·.1nng .1pp.1rd .. 111d ruhhl'I 
produrr ... In 111.111\' ,.,,,l.,, ho\n·n·r. rlw rd.1t1\'l' v.1h1l'' of rlw d.1 .. ttnry 
l''t1111.1rc:' dtffrrnl hl·twl·l·n rhr rwo groups of <"01111trtl''· Ek.-rnc1l 111.1d1111-
c:rv pnivnl to h.1n· .1 l11gh d.1,r1nry 111 I >ME, though nor 111 dn·dop
mg <"01111rr1c:,, wl11k rlw rc:vc:r,,· w.1, rruc: tiir non-111cr.ilh1· lllllll'r.11' .111.t 
h.1,1r nll't.11'. h1ot\\'l',1r. pl.1't1"' .111d 11on-111cr.1ll1f 111111.-r.il' reporrnl rd.1ttvdy 
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Table 8. t , ,,111mu,·,I 
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0.11 l 

0.100 
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v, • k n~ 

lH IJ. l lU 
17 O, lOCl 

l•J u.uw. 

l•l II. I >H 

111 IJ. 11 ~ 

lb u ,()•J7 

•t.~rc \·1 i:iio '\'iillu~ ..t.ddt:"d p~r pera;un t:l\litl!lt:'d tor e1aabliat\lftcnl 11i&e clMaa i, n 1 i11 tht: currt:tapondln1 avera1t1 numlutr vt 
v..:r•on• cnc•&~J, k i11 • cu1uit•nt •nd a lti th" 11i&e elaatlcity which 111 •u1111wnud tu bt: cun11lanl. 
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low d.isticitil."S m thl.· DMb hut rnmp.ir.itin:ly high \·.1lul"S m devdoping 
(OUntrtl"S. 

In gll"lll'r.11. siz..- d.1stil·iti1L."S tend to bl· signitil·.intly highl·r m lkvdoping 
nnmtries th.in in DMb. This nmtrast rdkcts thl· gre.1tcr disp.iritic."S hctw..-c:n 
snull .ind brgl· esublishml·nts in the: ti.uml·r countric:s. Sc1k n·onomic:s c.·mtld 
be: one: re.1son for the: nurh·d ditli:rc:1Kc: hl·twel·n l.irgl· .111J small c~c.iblishmc:nts 
in thl· two country groups. Anothc:r is th.it brgc:r c:st.iblishments in dc.·vdoping 
countri..-s tc.·nd to h.ivc: morl· highly protc:ctc:d nurkl·ts. In nm1p.1rison with 
thl·ir snullcr nm1pc:utors. thl·y Jrl· .1blc.· to genc:r.ite rdativdy grl"Jtcr monopoly 
protits. Luge: tirms opc:r.itmg in DMEs nuy not rc.·n·ive the: S.lllll", rdativdy 
gl·n..-rou~. kvds of protl"Ction. 

IriJiri-a 1·1•iJt'l11·1· •'" t'llCry """ia~ 

Sc.ik l."l·1,r10111il·s .1n- often r..-garlll·J .is J natur.11 b.1rricr to l·ntry. But th..-n· .in· 
.1rtitinal l"ntry b.1rnl·rs .1s wdl. some: of which h.in· .1ln·ady hl·l·n mrntionnl. A 
rough imprc~sion oftl1l· dli:cts otl·ntry b.1rrins l."Jn bl· obt.unc:d by considl'ring 
thl· mcn·asl· 111 thl· numbl.'f ot tirms/cst.1bhshmenl'i 111 an mdustry in rdation to 

its growth of output. lncn·.1sc:s 111 output c.111 bl· .1ttributnl to th,- l·xp.insion 
of l'Xisting ..: .. t.1hhshments .md/or nc:w ..:ntr.ints. whik thl· rd;1tin· contribution 
to growth from l'ithl'r sourn· will ho: subjn·c co the l·fti:ctivenc:\S of l'ntry 
h.irrins. A low r.1tio wouid imply tl1.1c l·ntry b.irrins ;ire r..:stria1ve. Slow 
growth in thl· numhl·r of est.1hlish111,·nts rdaun· co growth of output l·an 
.1bo rdkct .111 11Krl·.1 .. l· in thl· .1n·r.1gl· valul· .1ddnl pa l'SUblishml.·m. In l'lthl·r 
c·.1w. indu .. tnl'' l'Xpl'ril.'IKing tlu .. typl· of growth patt..:rn .1rl· l'Xpectnl to bl.· 
rd.1uvdy cmKl.'ntr.Hnl. 

In orda co l'X.llllllll' mtl·r-mdustry d1tti.·rl·nc..:.,, tl1l· rdationship hl:tw..-en 
growth of outpm .md growth 111 till' number of l'St;1hlishm..:nts w.1 .. c:st11n.1ted 
for 2~ mdustnl'' during thl· pl·rioll l'J77-H2. Thl· r..:sults .ire rl.'portnl in T.1hk· 
H.2 for 15 l>Mb .md 18 lkvdoping countril's. In thl· dl.'wlopmg n111nrric.·s. 
thl' indu,tnl's with the h1ghnt l.'ntry h.1rrias .1n· rd.1t1vdy llltl'll'l\'l' us..:r.; of 
phy,ir.11 c1p1t.1l .md/or thl·y lkpl·nd on ,r.1k· l'fonomil·s. Tlll·y 111dud1L.·: food 
prnfl'"lllg. hnTr.1gl'' .md toh.Kfo, pl'trokum .111d n1.1l produn' .. 111d h,1,if 
rm·r.ils. 

A .;0111cwh.1t difti.-rl.'11t pinurl· l'llll'f)~n 111 thl' l>M h. St.1g11.1ting growth '' 
.1 nu1or l'ntry h.1rnn. p.1rt1n1l.1rly tiir lllll11,tnl-, tl1.1t .1n· fl.'"111rcl·-h.1'nl or 
l.1hour-itll<'ll\1Vl'. In 111.111y of tlll''l' 111d11,tfll'' the n11111h·r of l''t.1bh,h111c11r.. dul 
1101dl'!"fl".l'l'111 proportion to prod11n1on n1r... Ami 111 'onll' l.l,l'' the 1:~1111ber 
of <''t.1hJi,h111<·11r.. .1n11.11ly rc"l', 1111ply111i.: .1 f.111 111 output pn n1.1hhsh111l'llt. 
Sud1 lrl'IHI, 'u~gl''t rlw l'nH·r~<·nn· of l'Xll'" c1p.1nty 111 'onll· tirm ... 11011~ 
w1th thl' r.111011.1h1.111011 of <'XMmg c1p.1nty 111 orlll'r'. Thl· I >MI'.' rq,ortnl 
.1 dn lull· 111 till' 1111111lwr of <·,1.1hh,hml'nh 111 11 of rill· 2·J mdu,tfl<'' ,(10w11 Ill 
T.1hk H.2. l11 ti1ur ofrhn<· 111d1M•ll''- fun11turl'. pulp .111d p.1pn. non-111d11,1ri.il 
dll'lllH .11'. .111d gl.1" -· .111 llH"H'.t'<' 111 output w,,, .1"on.ttl'd with !hl' f.111 111 
1111111hn of <·,1.1hh,h11ll'11h. Ap.1rt front the po"1hk l'ffr,·r.. of rill' 'low 111.1rkl't 
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~uJuslry \ lsh.: code) 

~ .. i...1d ~1 ... 1Jul·t11i (Hl/2) 
~cvcr~,~lli and tob~cco (Jl~/4) 
l,·,til«S (121) 
i.._·.u iu' ..t.p,lcHt"l ( \22) 

G.-i.>wlli of lhr 
nuinber ot 
.,,.lc.bli.whaM:nl_.• 

:._._,tt • ._·r .t.nd r·ur produ1.:tll {32.t) 

l. HO 
l. lb9 
o. 92~ 
U.93b 
0. 77b 
O.K2'\ 
l .181 
D.b7D 
0. 9lb 
I.Old 
0.9bb 
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~ .... : .. ~.u ( l:!:..) 
..... ,J J.llJ ~ork product Iii ( J11) 
r.~111ilu1t!', t:x .. ·l. lal:'lal (Jl2) 
hd p .. rnJ VJ.p.:r ( J4 l) 
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r •• t llL'l')" ..... ta in" ,;1nd 

1:.u u.cnw,,u ~ l jb l) 
. l..i=o.:.. ( 1t>:.!) 
'th~• 1L..u1-mir:t4l l i\· aliut:ro.l 

p1JJ\;...'.lS ()b~) 

~ .• , .. 1,· n;c.·tal~ (371/~) 

l .Ob2 
l. u 11 
l. l 10 

U.b II 
u. 'Jl~ 

0.'l'l~ 

l. l l I 

Growth of 
pruduc l iuu~, 
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l .D97 
0.94D 
O.llbl 
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D.1171 
l .D20 
l .D!l9 
l. ID~ 
0,983 
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O.llb'> 
0.1171 
1.110 
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number of 
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l.24b 
I .Dbb 
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I .08b 
o.&b1 
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I .~!lb 
0.6~7 
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l. 22 7 
l.1111 
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o. 7lb 
0. 9JO 

1.100 
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I. IH2 
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I . I'll 
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o. nb 
0, l~U 
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growth. thc:sl' shifts can he: attributed to c:ntry barric:rs such as hc:avy initial 
capital n:quircmc:nts and l'Conomic:s of srak. 

Barric:rs to mtry atfrrt the: dc:grcc: of industrial concc:ntration. The lattc:r can 
bl· mcasurl·d by till' c:mployml'nt l'ntropy indl·x. lndicc:s of this type: were: 
caku!Jtc:d ti.Jr the: individual industric:s in all DMEs and dc:vdoping countric:s 
for which data \\'l'rl· availabk. Till' results. which arc: givc:n in Tabk 8 . .l. rc:vc:al 
a morl' con~istc:nc pattc:m for nmccntration than was found for size: dastil·itil·s. 
The: wc:ightc:d ;tvcr.1gc:s show that the: most highly nmccntratcd industric:s 
arc bcn·ragl'S and tobacco. footwear. industrial chc:micals. pl·trnlcum and 
rnal. rubbc:r. and ~lass. Those: that arc: not highly rnnrl'lltratc:d indudl· food 
products. \Vl'Jring appard. wood. printing and publishing. mc:tal products, 
and non-dcctrical machinc:ry. 

Whc:n industric:s .1rl' ranked by industrial rnncc:ntr ation. the: coc:fticicnts 
of CotKordanrc: hc:twc:c:n DM Es. between dc:vdoping councric:s and for the: 
tot.11 sample: wc:rc: f?.8511, fl. 722 and fl. 753. rcspc:ctivdy. In othc:r words, 
indlMric:s that arc: highly rnncc:ntratc:d in onl· country tc:nd to be: highly 
concc:ntratl'd in othc:rs. although absolute: dc:grc:c:s of COIKl'ntration differ. ii 
Till' rdationship bctw·.Tn industrial concc:ntration and size: dasticitic:s is also 
of mtac:st. Corrdation coc:fticic:nts bc:twcc:n till' two indicators wc:rc: positiVl' 
but weak. The: rank rnrrchtion for DMEs was statistically insigniticanr, whik 
that for dc:vdopmg rnuncnc:s was signiticant at the: 5 pl·r n·nt kvd. This rc:sult 
may indic.ltc: th.it l'Cnnomic:s of scak arc: a somewhat more: signiticant c:nrry 
barric:r in dl·vdoping countries tlun 111 the: DM Es. 

Anothc:r distinctivr ti:aturc: of Tabk 8.3 is char industrll·s in l>MEs .1n· 
k's concc:ntratc:d than chose: in dn·doping countric:s. This result may bl· 
due: p.1rcly to 'ystc:matir diffc:rc:nc•·s in the: market siZl· of the two country 
group,. lmlustrial conn·ntration, for exam pk, may be kss pronounc·:d in 
l.irgc rountnc:s th.111 111 small onc:s owing to till· intc:r;1 ·inn bl'tWl'l'n l'Conomic:s 
of sc1lc: .rnd till' sill· of the: donwstir nurht. A simpk rross-nmntry regression 
amly,1s wa' condurtnl to dc:tcrn11nc: the: efti:rts on industrial rrinn·ntration of 
the: kvcl of indmrri.11 dc:vdormrnt and rnuntry 'ill'. Thl· following equation 
w.1' usnl for thl· rest: 

- In L,, "' .1, + h, In r ·, + , , l'l .\', + 11,, 

whc:rc: i ,t,11Hh for an industry. j for a rnuncry. Lis the l·mpbynwnc entropy 
index. t ·is Jll'f r.1p1t.1 MVA (.1 proxy of clH· kwl of mdmtrial devdopmrnr), 
,\;is pop11Ltrio11 (country s17e), .111d 11 1s the d1st11rbanre term. 

lkgrc:ssion result\ .ire su111111ari7nl 111 Table X.4. The two expl.11utory 
v.1riabk, h.1w .1 strong negarivt· dti:n on i11dmtr1al ronrentr.1r1011. Thl·y also 
cxpl.1111 mon· than h.1lf of the v.1ri.1t1on 111 the rntropy mdex for all 111d11stries 
other than foorwc:.ir md pcrrokum .111d ro.d produn' I ligh .t!N1lure v.tlut·s 
of cJ.1,tlrllics of 111d11,tr1.tl ro111Tntr.1t1011 with n·,1wrt to both 1ndqwndcnt 

I'll 



Tab:C' K.3 l111cr11.1ll••11.1I '"1111'-lfl'"n .,f .-mplu\'llll'lll <'lltr"I'" 111d1,·.-,.• 111 1u.111111.1,·111r111µ 111d1htrl\''· .tr11u11d l'IH:; 

l1'-·\'el•ll1t•d nwt.lktc<l t:'llHhJRlit:'.O l1t:"Vt:"\u1•i11~ 1'\llll\ll lt't,/,111•~111. Al I 1 111111l I lr1t 

Av<t·r.s.c,t:" AVt'I ill(t: ,,vi.• r ·•Kt· 
~lt.Ull•t'I ul t:"Ht r1\p)' lndu .. try SUJnh~ r 1•t t•lll 111py 11uhud I y N11111t.1·1 .. r 1·i.L 1111·Y I 11tl11to l I)' 

•.. '~ . ; ... ~ 1 )' l l :i. ! ... '••l1t.-• l ,·,1unl r it:"li indt.•x 1·auk in111 t"0\11\ll i•·:. i1Hh!X I .111k i llM, 1·111111l1 it•t> i111\l!)( I jlllk inK 

.·,! ~.r,1Ju•lS \ \l !/;.') ~ M. I b .,., ID b ,lJ() ~I 1•1 7 .HI .,., 
!"1·\t..:f..t."to:":io ..tnJ tvbJ.•'»0 ( il i,·!.) I "\,4.'.. 1 lU :,, iK 'J II :,,'HJ '· 
:.·xl l !. ::. ( l:.:l \ II 7.'>11 II! IU b. l ·• "l IH 1.11. II 
•W.\f lU' ... pp...t.ft.•} (l:!::) !I 11. 'I 2t. IU b ,lj(l ~I IH II.~ I ~~ 

... ,::_ .... , JUJ fUI p1·.,_1.Jul t:i. l ·~ ') !I '). ~41 10 \0 4. 71, Ill IH '>.JI y 

~ . '•. ~ •t..•.\ t I 1::~ l H '>.Ill b Ill '"'' 1, 111 '·. 4b ' 
..... •J •. wJ ,· •. :ir"k prvdu~·ts ( !3t) I! ti. I l 21 10 '. \ b I' II! I. Ho ~I 

~ .• 1 : . l t u 1 r , t: x~· ! . l\~ t"' l I 11: l 1i 7. 4tl l 7 IU '·.'-I~ I:' IH 7.~H IH 

~ ··: i· ... nJ V""P'-"r I l~\) 9 b.114 13 IU '·I "'b 11 19 b. 7 2 11 
: I •ht i1:" dllJ pu.l•l i!ot1illlt ( i!t:!) " 7 .ti~ 20 \0 "'i. ~'-I lb 19 l,bb :!() 

:: .• hat1·i"l •hemi,·alll ( I' I l 7 ~.:!U ~ 9 ~-~1 H lb ., • ll l b 

: =·~·t ~·hemic-'lllli ( });! ) 7 ~.82 II 9 1 .. so II lb ., . '~ II 
:'o·tt .. lrum d.lhl dldl i1r,lJu,·t:1o l l"\l/.!t) " 4 . .,.. ., ti ) ')•• ., 17 lo.41 
l'l ~4~' t, t.• I v-r"dul.:l:iii ( )">"\) II '·. b 1 ~ \0 '•.Ob b lH '· · '·' I 

~ : .t 3o l ' ' p1 ~l.Juct~ ( ~"\h) H 7.~4 I~ \0 b .02 ~~ l!I b.97 l'> 
: .•tte1·)·, ,·hind, rartht:>l\'-'.i1"t:" ( ibl) 7 '. 411 !I 8 J. 2U I " "'i. :! j H 
~· l ..t:io:i. ( ib~) 7 4.~\ l 8 J.'>1 I I~ '·. 2~ l 
JU11. .. r n0n mctat. min. pr\)dUl'l:iii ( ~b':ll) 7 I. 32 \b 9 '),(JI.) 17 lb b,911 lb 
!"·.1:.1. n-=-l.ils (371/:!) " '),'\"\ 9 \0 4. \I, I l 9 ~.~I Ill 

'!~· ~ ...t l ~t .>Jue to \ 311\ l Q 11.20 2j 10 ,,9/ :w 19 tL02 2' 
'.'\~ :o·\·lr .... ·tri1.:ol n"Wtd~iuer)' ()~~) q 7 .bl \9 10 ,,b, 19 19 I'"• 19 
:~~·t1 i-.·.tl maddner)' l.>~J) ~ b. ti I 14 10 ~.b2 111 19 b, 77 11. 
: .1113.\' .... f t t:~uipmt:'nt 13!14) " ~-12 4 10 ~.o, ' l 9 ~.Ob I 
1 .. 1 • ..s1hl "cieot. eoquiprtk"u-. ( ltl' l " b. lU 12 10 '. 07 14 \Q h.22 12 

.ir, ,. : ~ \ 1 l>l> 

!11Ju:atry avt:"r-tgrili t.)r v-.)untry ILIJUP1iii were obtained by weightin1 valueti by the numhcr of pt:r111un1• t!n1a1cd in ct1d1 L'U\.mtry i11 
th~ particular ~nauar.try. l>t!'taila ot the compulation11i: procedure are given in lhe tt=M.t. 
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Tablr 8.4 lkl.1cionship bc.·cw..-.:n mdusm.11 rnnc.:mr.1non. ch..- k~·d of inJusui.11 
J~·~·dopm.:m .md n1umn· siz.:. • hv indusuv . .1rou11J I '116 

Estimated reg:-ession 
coefficient~· Sumber of 

of: count~ies 

!ndus~ry ( !S!':l !n V ln S in the <"'"file 

~aod products (ll 1/2) -0.1)84 -0.1471 :.2 
!~vera~~s and tobacco ( llJ/1.) -IJ.1565 -O. l7Jl :.) 

rexti:cs (l~l) -0.2011> --0.191.) 4' 
\itearinat appare: ( JZ2) -0.2171 --0. 0889 41 
:..~.tther and fur products (];:]) --0.245) -0.222) 40 
F~otwear ( J:q --0.J\H -<l. :647 38 
\Oood "".1 (:Ork pro~ucts ( lll) -0.2JS8 -0.2510 42 
furni~ure. ex~l. ""'tal 'J ]2) --0.1613 -0.lL?l 41 
?,.:p .tnd ?aper ( l~l) -0.28JJ -0.22]) 45 
Printini1 ,1nd ;>ubl ishing (}42) --0.1713 -0.1747 44 
!r.dustri.il ,·hemic.als ( ;;; ) -0. 2718 -0.]215 ]5 
C:her- :h.e:raic.als ( l'~) -0.1520 -0.1708 )4 
Pf!' t ro l ~u.m and •:oal products ( 1; ]/4) -0.2058 -0.2]6) 25 
Rubber ;>roducts ( iii) -0.1987 -0 .1878 42 
P:ast i·: produ ·'!.s ( ii6) -0.2;;0 -0.1661 42 
?otte<y. ·hir . .a. .earther.war-e (lb!) -0.1474 -0. ]027 24 
Glass ( i~!) -0. Jl!O -0.llll 29 
C:r..her non-meta~. min. products (]69) -0.1811 -0.1491 36 
!asil".' metals ( lll i Z I -0. 2558 -0.2]9) 41 
~et.al ;:iroducts ( l~t I -0.1812 -0.1572 44 
Son-electrical ma.:hinery (]82) -0.1968 -0. 2091 4] 
Electrical machinery ( J8)) -0. 2842 -0.1814 45 
Transport equipner.t ( ]84) -0 .14)0 -0.1912 "" ~rof. and sc ient. equipment (J85l -0. ]246 -0.1294 n 

S<'urce: t:!'lIOO 

:ti Thi! r~gression ~quation nst!'d here is 

-lnE,:za,• 

vhfl!'rlf! i stands for an ind,,stry, j for • country, E is the employment 
~ntr.1py index, V is p~r <".lpita ~A, S is population and u is the 
<1i!i~1orb.1nc~ te-rm. 

h/ All '":)fl!tfi,.te-nts were- statistirally si1nifii:ant .it the ten per cent 

Adj~ted 
a· 

0.841 
0.605 
0.706 
0.651 
0.715 
0.481 
0.577 
0.664 
0.765 
0.822 
0.66) 
0.7)0 
0.222 
0.566 
o. 774 
0.542 
0.61>5 
0.758 
0.1>"9 
0.839 
o. 701 
0.664 
0.517 
0.645 

lt>v.-L 01~c of thfl!' :.'1 ~sttrnates :.1. were si1nificantly different from zero 
~v~n .•t th~ one per i-ent lcevi!!'l. 

v.m.1hk' .lrl· oh,crvl'd for 111du,tr1.1I rhc1111c.ik gl.i" .. md proli:ss1on.1I .ind 
'l°ll'ntilir n1111prnl'nr. lr1d1htrll·, whnl· ronrl'nfr.1t1on c.111 hl· c<pl.1innl 111.1111ly 
on thl' h.1'1' ,,f till" kvd ol 111du,rr1.il dcvdopml'llf mdudl' wc.mng .1pp.1rcl. 
loofWl'.1r. pulp .md p.1pcr. pl."rir .111d dnrnc.il 111.Khmcry. ( :111111r;y '"'l' w,1, 
thl' more 1111porr.111r l·xpl.111.1rory v.m.1hll' f11r 111dmrr1.1l 1·01Kenrr.ir1011 of wood 
.111d potrl·ry. d1111.1 .111d l'.1rtlll"nw.1n·. 

Thl· rd.ir11111<.l11p hcrwn·11 n111rrnrr.1r1011 .111d rhe kvd of 111d11,rn.il den·l
op111cnr 111.1v depend 011 rill" fan rh.11 ,kill .111d fl'rhnolo~y req111rnlH'llh 
\OllH'flllll'' .l!"f ,I, .I h.1rrtl'r (() l'llfry. Ill fhl' Ll'l' of Cllllll!ry 'Ill'. .Ill .111,1logoll\ 
rok would lw pl.1ynl hy l'Co11111111l'' of,« .1k. The .1"11111pr1011' 1111.!rrlym~ rlll''l' 
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intl·rprl·tations an· that skill and technology rcquirc:mc:nts act as an important 
barric:r in dn·doping countries. whc:rc:as a domc:stil- market of limited size: has 
a similar dli:l-t in small nmntric:s. '1 

{ ·s i11J11stry .-li.mutrristits 

The empiric.ii n·iJc:ncc: ;1s,c:mblc:d hc:rc: is based on vc:ry broad ddinitions of 
industries. This fact obscures much of the: dli:cts of produl·t difti:rc:nciation. 
It also results in substantial variation in thl· aoss-industry c:stinutl-S for 
sl·.ik l·conomic:s and industrial com:c:ntration. Ideally. the: boundaries of each 
industry woulci be: dc:tc:rminc:d in such a way that all varieties would be 
produced with similar tc:chnologic:s and products were: dose: substitutes. The: 
tirst stipubtion would pc:rmit a more: accurate: assessment of s.:ak economics. 
whik the senmd would yidd grl·atc:r pn·cision in the: determination of patterns 
of industrial nmn·ntr.1tion. 

Although .my smgk-country assessment has obvious drawbacks. this 
appro.Kh i' necess.1ry if prn·isl· industry ddiniti,ms arc: to be obtained. 
Thl· simil.irity in r.mkings fi.lr concentration .ind (to a kssc:r c:xtc:nt) scale: 
l'Conomil·s whKh Wl"fl' obtained from the noss-country analysis described 
.1bovc: prondes J p.1rt1.il justitic.1tion of this ;ipproach. Th· following par;igraphs 
.trl· based on .111 .111.1lysis of <ktJ1kd industry lbtJ for the: USA. This datJ source 
ofti:r' sn·cr al tech.1ic1l adv.111tages such .1s .1 good con·r.1gl· of establishments . 
. unpll· dl·c.1i! .. md com1sll'IJCY bl·twn·n size categoril·s as wdl as a minimum 
of d.1t.1 supprl·,smn. 

lnforn1.1tion on -H'J US indust~tes pnwidnl thl· basis for estimates of 
Sl7l' d.1stirit1•·s (l·conomrl·s of sr.1k). nnploymrnt entropy indices (industrial 
ron.-entr.1t1011) .111d tot.ii c.1p1t.1l 111tcnsity. A proxy for produrc difti:rentt;Hion 
w.1s dl·n·;nl from rod.tinl"IHs of variation 111 umt v.1lues of US exports. •0 

Tlw rcsulh .ire summ.mznl 111 T.1bk 8.:l. whirh 'hows rank corrdation 
rod'ticil·nt' hl·C\\'l·cn p.1ir' of industry llll'asun·_,_ Thl· posltl\'l' .1ssociation of 
mdustn.11 ronl"l'nfr.lt1Pn with hoth 'r.1k· erono1111l'S .md c1pit.1l intensity i' tlw 
111.1_1or fo1d111g of the l'Xl"frise. This rl·,ult provid•·' .1ddition.1l l·mpiric1l s11pport 
for tlw Vll'W ch.it innl".l'lllg r•·turns .111d l11gh (tn1t1.1l) c1p1t.1l requirl'llll'nts r.111 
h.· eftC.·f!1n· l'lltry h.1rna' .111d 11nport.1111 dl'l<'rm111.111t' of 111.irh·r 'truftllfl'. lsy 
ronrr.1'1. till' ·""H"l.lt1on hl·tW<'l'll prod11rt d1ftC.·rl·n11.1t1011 .111d other mdu,rry 
d1.1r.1dl·rr,11c, '' wl·.1k. TJ11, 111.1y hl' d11l' p.1rtly to thl' f.in rh.11 thl· llll'.is11r.· "'rd 
hnl' '' 1111"1 .1ppr11pri.11dv int.-rprl'll'd ,1, .111 1nd1r.11or of v.-r11r.1I d1ffrrcnt1.1t1on . 
. ilth1111gh hor111111t.il d1tfrrnJ11.111011 1s thought to hl' morl· common. V.-rttc.11 
d1tfrrl'nt1.1111111 111.1\" lll'\'l'r!hdl·" h.1\'l' .1 rok lo pl.1y .. 111d rl11s po'i'th1hty 1' 
•·xplornl 111 rill' followmg d1.1p1n. 

E"port concentration and industrial concentration 

I hr t<1rrgo111g d1,<"ll"1011 w.1, 1 onn·rnl·d wnh p.1rt1n1l.1r fr.1t11rr' of rill' ".1k 
n1111111111l·, 1111 .. ld. ·1 hr rrkv.111n- of '0111.- of rhr'l' li:.1111r.·, ti1r p.1un11' of 

l:l-1 
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Table 8.5 R.mk nnrd.uions bctw<-..'Ti industry <·h.ir.Ktrristi<-~ 

Economies of sea.le! 

Tot.al capital int~nsity 

[ndustriaI. :.:incentr.ation 

Spea.mn correlation coefficients! 

Total capital~ 
intensity 

0.:.10• 

Industrial! Product! 
concentration differ~ntiation 

··--··----

-0.182*** 

o. JZ~· 0.012 

0.0'>2 

Sources: t"!'ilDO and lnited States, Sureau of the Census (1984) 

a/ Correlations are based on ~nited States data for 1982. aggregated into 
Sl!C three-digi: groups. 

~I Asterisks denote statistical significance at the !(*). '>(**!. ~r 10(***) 
per ~ent ! eve l. 

£1 Value added per e•ployee. 

~I Employment entropy index. 

!1 Coefficient of variation of unit values of exports to difftrent 
destinations. 

~I Size elasticity. 

llT will bl· assess<·d in th<· following chapter. Thl· present section rnnsiders 
a n.urow issu<· - the possible relationship bet\\'<'en export nmn·nrrarion and 
industrial nmcemr.Hion in domestic nurkers. 

Since larg<· tinm in oligopolistic industries often rdy on tiJr<·ign ~.1ks to 
r<·ali1e econorni<·s otscak, th<· <kgree ofconcenrrarion may bl· high in domestic 
.md l·xporr rnarh·rs. Ir can also be the case char major exporting rounrril·~ 
(p.urirnl.irly l.uge onl'S) h.I\'<' .1 subsramial Jq~rel· ot hq~l·monic power in 
cerram infl·rnarion.11 marh·rs, or that imcrnarional collabor.1rion is grl·ar and 
borders on carrd-lih· bd1aviour. Typil·ally, ;1 ti:w l'Xisring ill[nnarion.11ly 
ohgopolisrir producer .. (.md l·xporrers) rompl'll" undn a n·g111ll' l'Stablishnl 
ro rn.1inr.1i11 protirs. st.1biliry or otha go.1ls. '' 

Thnl· will bl· other mdustrics, ot coursl', whl·n· dmnl·srir 111.1rh·ts .lrl' nor 
rmKl'lltr.lll'd .1lrhough l'Xporra' an· limitl·d to a very frw suppi1cr,. In rill''<" 
industrl<'S, thl' nuJor l'Xporting rounrril's will oltl'n domin.lll" 111:•·rn.Hio11.1I 
n1.1rkl't~ through eronomil'S of sr.1k whirh .1n· l'Xfl'rn,11 to rill' tirm .. bur 
intern.ii ro donll·,r1r mdu .. rm·... Marketing .md rr.1dc oper.1t1011s r.111 bl· rill' 
n·sponsihiliry ot .1 ti:w l.1rgl· comp.mil'' l'Vl'll though rill· mdustry •~ nor 
ro11n·11rr.Hl'll in 1h donwstir 111.1rkcr. In such r.1scs, tr;1dc .1"mno oligopohsrir 
d1.1r.Jdl·ristirs wlurh .lrl' nor obwrvnl 111 produnion (l>ixn. l'JH4). 

ISS 
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Entnlpy ind1n--. .irl· Usl·.1 to l·x.nnint.: rl1l· rdJtionship lx·cwt.Tll Jomt.-stic 

industriJI .-onct.·ntr Jtion Jnlf l·xport concl·ntution. Employml·nt entropy indi

rc .. hJ-.t.•d on US dJt.1 l"lir 1'>82 (dis.-ussnf m the prl·viou-. st.·ction) represent 

the tir-.1 dt.·nKm m this cmnpJrison. Thl· sn·ond is Jn l·xport entropy inJt.·x 

of the form 

" 
,~ x,, lo~ x" 
• I 

wlwre x,. i-. ch..: -.lure of nmncry _i in the vJh1t.· of world exporcs of imluscry i 
Jnd 11 "rht.• wc.1l numht.·r of exporting nmncril·-.. Umtnl N.1tions CrJdc st.1tistirs 
for •JI councne-. .111d I U llllfu-.cries (\ITC chn·l·-1Iigic groups) in l'>H."l were the 

d.1t.1 sour.-t.· tl>r chis ml·.i-.tirl·. 
The two C1lllCl"lltr.11ion 111e.1surt.·, rl·n-.1lnf .1 signiticmcly positive corrd.1tion 

(.1 Spe.1r111.111 nnrd.Hi• lll coeftiril·nc of 11 . .lX I) .wross indu-.tril·s. Tlut rt.·-.ult 

-.ecms to 'upport Dixit\ obs..:r\·.11ion (l'JH-t. p. 2) rh.lt t.·ntry bJrn..:r-. in intern.1-
cion.11 nurkl·c... .ire do,dy .1-.-.ot·i.1ct.·lf with l·cor11Hllle'> of .. ..-.1k- just .ts 111 domn

tll· 111.1rkec... - .md th.It .1 ti:w l.irgl· 111ulrm.lfim1.1l tirm-. do111in.1fl· both m.irkec.... 
A mon· dl·t.1ile,I pll·turc of th..: .1''>tKi;11ion ht.·nn·l·n industri.1l rmict.•1lfr.11ion .md 
t.•xport ronrl·ntr.1t1011 1-. ob1.111wd from T.1bk H.<1. which is h.1snl on .1 two-\\';1y 
1·l.1ss1lic11ion of rlw d.1t.1 t.1kt·n from cl1l· source dn.-rihnl .1hove. Tht.· industry 

r.111k111g by type of ronn-mr.Hion w.1s tir'>I nlllden-.nl into live C.llt.'gorit.'' wh..:rt.· 

l·.1d11·.1Ccgory rt.·prnent' one-tifth of rlw t.•mir1· indmcry distribution. Industries 
wae .11-.o .1rr.111gnl by prmh1cc c.1regory - lhc1rdi.111. 11-<) .111d producc-q·ck 

- u-.mg .: rl.i .. -.itic1t1on .. ..-heme 1k-.criht.·d in c1rli..:r rhap11·rs. 
What1·\·cr tht.· r1· . .-.on-. for chi· -.imil.1rit1t.'' becwc1·11 1·xport .111d md11.,tri.1l 

conrentr.H1on. che d.1c.1 -.u111111.1ri1nl 111 T.1hl1· X.<i 1! rt.·ve.11 '>Omt.· intn1·-.ting 

f~:.1run-... Both mdu .. tn.11 .111d cxporr ro1Kt.·nrr.11ion .lrl· l11gh 111 rt.·"111n·1·-b.1snl 
mdu-.trie., hut low .1111011g 11-<) 111du .. cri1· ... 11 Export n111rn1tr.Hit•11 w.1 .. gcn

n.1lly high .1111ong produ.-r-cyrk 111du-.1rin. wlll'r1·.1-. chc dcgrn· of ind11 .. rri.1l 
t·onrnHr.Hion ,n·m., to .kpl·ml on tlw 1111port.111n- of H .111d I) .md ch.- cxt1·111 

of pl.11u ,t·.1k crt1n111111t.·'· Some prmlud-ryrk 111du .. rnn (for l'X.1111pk .. 1ir.-r.1fr. 

pl101ogr.1ph1<· .111d nne111.1rogr.1phK 'llJ'j•l1e.,, .. ound rcn1rda ... 111d rqirodurt.·r,) 
.1r<· h1µhly ront n1rr.irnl in both do111c,r11· .md 111tn11.1r1011.1I 111.1rkt.·r.,: och.-r ... 

.. 11d1 .1 .. minn.il 111.111111:1n11rc ... tool' ti1r 11,1· 111 the h.md or Ill :n.11·h1111·'· .md 
WIH· pr11d111·h .. 1r1· nor. l I 

lhl re, ult' 1111rl111nl lwn· y1dd '>Ollll' 'upport ti 1r th<· .1 .. wrt1011 th.It 1·x11·rn.1I 
n·0111 •lllll., of ,,·,ii.-. I~ .111d I> c.1p.1b1li111·., rcl.11111g 111 pr11d11n dcvdopmcnr or 

d1ft~·n·11u.111t111 .. 111d 11.1t11r.il r1·,1111rr.· <·11d1.wmr11r., .1r.· 111t1rl· 1111porr.111t ti1r 

'lit n·"ful cnrry 111 lllll'rn.111011.il 111.1rkl'h tl1.111 ti1r don11·.,t1t 111.1rkc1 entry. 
111 i.:cnn.11. 11c11hcr rl11· cxtl'llt of prod11n d1tii:rnu1.H111n nor pl.111t 1·1 011011111·, 

of" .ilr c111 ti1lly cxpl.1111 rhr export n•1Hc11rr.111011 .11nt111i.: • 011111nc ... Thnr 
dfr1 h 011 rr.1d<· p.1trn11' dq1<'11d l.1rgdy 011 t<Th11olog1c., .illd .. k1fl, 11 .. nl 111 

th<· dn·dop111n11 11t' prod111·r.. .111d pn1t c...,t·,, .ill of whKh .ire .. ub1n t ro 
cxrcrn.il r1 0110111rc' of 'I .1k ·r hc,1· ckm1·nf\, rlw11. dtould lw .-011'>1tlnnl 



Table- 8.6 I l1'trtb11t11•11 .,,· 111,f11,tr1<"'·~ lw 1ml11,1r1.il n'nn·111r.11io11 .1ml by <'Xport «onn·11tr.11ion 

(uumh,·r uf 111.fu,tri<·,l! ) 

Export concentration•' 
Type uf 

induatry•' 
High Madium high Medium Medlwn low Low R H-0 l'C 

ludu1tlrie&l cunc.,nlritlion"/ 

high 10 fl 3 3 
liledium hi&h b l 7 2 4 
-di um 4 " 3 4 s 
-d!UJll low 2 fl fl ~ ) 

low I ) 4 8 7 
-- -~ -- .. -·· 

Typt: R 12 4 l ) 8 
of H-0 4 10 14 14 l) 
induaitry PC 1 8 fl ~ 2 

Sourcu: UNIDO and Unilad Statea, Bureau of the Cen1u1 (1984), 

II 
~ 

5 
~ 
1, 

fl 
12 
12 
10 
15 

fl 
5 
fl 
7 
1, 

a/ A total uf 113 i11du11trit:a defined aa SITC three-digit categorlea, la coverad, 
~I Ea~h ct:ll ot the two-way clauification table 1ive1 the nwnber of indu1trlt11 lallln1 In the 

respactlve cate1orle1. Each of the categories 'hi1h', 'mediwn high', etc, comprlaea 20 per cent 
of th" tot ill numb"r ot indu11tri"s. The detal led catagorlcal data are ahown 111 tht: a tat lat lcal 
appendix (table 8.10). 

cl Imlu10triill co11ct:11triltiu11 111 mt:a11urt:d by tha a•1pluyn1t:nt tmtropy lnd"x amt rtif•Hll tu data fur tha 
- United ~tat""• I~~~. 
~I E><purt ,u11ct:11tnothm 111 mo:a11urt:d by tht: export trntrupy lndt:x, which hdll b111111 dt1dYt:d fruon d11t11 

or 91 cou11trit:11 tor 19113. 
~I Th" tYI'"" ul i11du,;trit:11 art: de1dgnatad by R (Ricardian), H-0 11nd ~C (pruduct-cycl.,), wh1:1" tha 

dt:fi11itio1111 "r" tholic 111iv"11 111 tt1" i;tatiatlcal appt:nd!K, 



.is J'-·tc:rmin.1nrs ol lrn:.1tion of '-·xport '-·.1p.1.-iti'--s m nn1Jmu·rion \\"ith l.t.-cor 
proportions J.nJ I{ .1nJ I> 111(\."flSl(y. 

Notes: Chapttt 8 

Th.-....· pomh rdl-r ro <"<onom1.-.. ol ''.ak rh.ar .arc: nu<·nul ro .a tirm or pl.111r. 
Hur ,·.-01101111,-.. ol ''.ak rh.ar .an- n:rnn.al ro rhc: tir111 (rhmu:h im,·m.al ro th•· 
.10111<-..lll m•lll'>tn·) .ar.· .al .. o tmpnrum. f\ rc:l.u1vc:ly br~·· 111.Iusiry m.ay h.an· more: 
opportu11t11<' lt>r wnh111-111.lusrry 'J'l"O.lltz.111011 .an.I <".l'Y .1.-.-,.,,, to puhl..- mpub. 
The: "'ur.·n of 'tllf. .. .-.al<· ····01101111.-... mduJ,· v.anou-. ryp.-,. of 111.Iu .. rry-.. p...-tli.
mfr .a .. rru<lltr•· (phn1<.1I .111.t 1mmu11011.1I). mJu,uy-wi,lc: R .anJ () .actn·iu.-.. . .anJ 
.ac.-umul.111011 o!. 111.lu,tr\·-w1,lc: l<"<hnoln~Kll mforn1.111011. h follows rh.ar tirms 
111 rc:l.111n·lv l.ar~·· 111.Iu,tr1<-.. h.av•· mor.· pn1c:1111.1I tt>r ''"( '.l\'111~' rh.111 tho..c: 111 
.a 'nullt·r m.lu,rrv In ~t,ll"r .al. rh,· ''7<" ol rhc: .Iom<-..11< 111.lu .. rn· ., .·xpc:crt·J ro 
.t.·t•·nmnt· tht· ··xr,·111 of c:xra11.1l <·<nl1•lnll<"' ,,f "·.ale: . 

.:? ·1 he: lfl".l(llKll( of ron,um<·r prdi.·n·nn-.. V.lrl<..,. In two-( :h.1111hc:rlm1.111 m•.Jc:I, (c:.~. 
Kru~111.111. 1'17'1.a. l'IXll. l'IXI; 1>1xn .aml Norm.an. l'IXll. pp . .:?Xl-'J.l) (onsumc:rs 
.If<" .1"11111<'.I h> .knurnl .all .1v.11l.1hk \·.an<"ll<"'· All pn.Jua \·.1n,·r1.-.. thc:n ,,u.-r 
rill" u11l11v fmKuon ,\.llllll<"lrlf.llk. In m·o-l lotdl111~ llllllkls (t·.i:. L.111<".1,r<·r. 
l'IXI•: I klp111.111. l'JXI). u>n,um.·r- . .1H" .1"umnl ro ,1,·~11.111.I .a ,111~1,: v.art<·ty: rh.ar 
"· \".lrl<'U<'' ··nr.·r :h.· uul11v fon<Uon .1,v111mc:ln(.1lk. 

_\ h>r v.anou' rotKn1~r.auon 111<'.l'llr•·' .111.I thnr dur.a.-r.·n,11rs. sn· •·-i:. l>.1\'I<-... 
l'l/'I . .ltlll ( :urrv .11 .. I (;,·or~··· l'IX.'. pp. 21~-17 . 

.i Th,· 11-.· of ··111plovnwm ,I.a1.1 111.1\· 11mkrn1111urt· rh,· rd.111n· tmpon.111<<" nt l.ar~·· 
,·,uhh,11111,·111' , ..... ,. rhn<· tinn' 1<"11•1 to us.· I.·" l.1ho11r .111,I 111nrt· (.apu.11 rh.111 
'111.111 nuhh,l1111t·11c.. I lo\H"\'l'r. th" h1.1' <.ln h<· .a"mnnl rn h<· 11i-1~111ti,.1111 
'Ill<<" nnplnvm<·nt .l.11.1 .in· .al"' ln~hk <nrrc:l.atnl w11h odwr .. u11 .. u.-, ,11.-h .l\ 

'.aln or otllput 
'i h1tr11pv '' .1 ,-.,11 .. ·pr of mti>rnuuon tlwory rh.ir ··.111 h<· 11,nf lo mt·.1,11r<· rh,· 

.I,·~rn· of 1111n·n.11111v l'or .1 thorou~h r<·v1t·w of ch<· l'lttropy ro11 .. ·p1 .111.I th 

.1pphc1u1111 111 ,·,·11:101111". wt· lhnl. l'H>7. rh. X: 1'171. pp. l1.lt..--k1. 

11 h>r .kr.ul' 011 cht· 111.1dwn1.111.-.1I pron·,fun· ol ,k,·•n11po,1111111. -...- J.1n111•·111111 .m.t 
Kmnf"· 1'171. p hi In or.ferro ohr.1111 rh,· 11t•h1,1n·-wllk c,11111.11,· (I:). 11 w.1' 
nt·••·".1n· ro <.ti• ul.tt•· <'lllfl>J'\ {I) li>r t·.1d1 ''"' d.1". Th,· nm1p111.1tm11 of E, 
w.1' l'-'""I on rh,· ,·xtrntll' v.1111.-.. lc>r ,·utropv '\1111111 '1"· d.1" 1 _., 'ug~··,tnl hy 
l\.kllt·r. 1•1/x. rr .it. 7 

7 I fu, .1ppro.u h h r.akt·n front I lurh.uu:r. l 1J711. pp. l'.IH- .\ An .1lh.·rruuvt· nu·.1,ufl· 
of prml11< t .l1fl,·r,·1111.111011 111.tk•·' 11 ... · of clll' rd.111n· .1111011111 '1'<'111 on ~.h .-ru,111~. 
l lu· 1111.l.-rh 111:: .1 .... 11111pt1011 for rh,· l.111.-r prox v '' 1h.1r 111lll'rn11 pro.!11.-r <nmpkx-

111<'' 1 h.ir.11 h'rl'll•' .111.I .l1v,·r ... · 1.i..1.-.. of• 011,1111u·r, rl'11111r.· prmlm ,·r, ro prov1.lt· 
111:.1r111.1111>11 on 1hnr \.lfl<'ll<'' 111 or1kr '" promor.· '·'le' 

x Ar rh .. li•ur-.111.:11 Ind "' l'>I< ·. r.111k111g' .,,·ch,· XII 111.hl'lr1<·, 111 .l1th'rn11 l.trl!<' 
, 011111n.·-. .• r .... 1,11 .. 111111.ar ..,p ... arm.111 r~nk • orrd.1111111 , ,,.·f11.-.,·11r.. h,·1wn·11 J.1r~11 
.11111 rill' U'>A. J.1p.111 .111.t 1h1· lkp11hlu· ol Kur.-.1 .111.l 11t .. lfrp11hh, of Kor,·.1 .ulll !Ill' 
lJ'>f\ .Hl' 11 -;''\I. II 7/'l .111,l I I lo(~ I r<''J'l.< llH'h· rlu· ... · <.tit 11l.1r1011' \\Tfl' h.t'l'.I Oil <I.ti.I 
pron.I.-.! 111 l\t111hrrv 111 l11r.·n1.1tm11.1I l'r.111,· .111.I h1.I11,1rv. J.1p.111. l'IXt,: h 01101111< 
l'l.111111111! B11.1r.l. lfrp11hl11 ol Kor<'.1. l'IX7 .. 11111.1111.•l!ll<'ll< l.IJ'<' wuh 11.11.1 ofrh,· 1 ·,..; 
< :,.,.,,,, 1•/ .\f.11111/,1, ,,,,,., f '>X.! prov1.l1·.I l>v th.- U'> I kp.1rr111n11 ol ( ·,,1111111·r1 •·. l'IX4 

'I Ir ,houl.t b.- 111•rnl rl1.1r rl11, .ir~:11111l'nl rd1·r, '" .101111·,111 111.1rl...·r.. onlv; 1 ,. 11 
dol"' uur r.tkc.· utro .u, ou11r du· ... Ill' of t·\porr nurkt·r, 

Ill All lour 111l'.1,11r.·, ol 111.111,rrv 1 l1.1r.11 tt·ri,ru' wn.- ·'l!~rq.:.1rnl to rlu· '>I I (: 
1hrl'l'-.l11:11 kv.-1 l'.1r11.1I n .. 1,·11, .- .11 rl11, kv.-1 ol 1k1.11I '' 111111111 111 rh .. ,1.111,111 .11 
·'1'1'""'11\. \\ hh h '""\\' • .11q:or11 .11:iu· .... ur•·,111 111.l11,1n· 1l1.1r.111 .. n,111' 



EU lN{ l~UES l lf SC!\l E ANll ~IAR,ET \TKUCTURE 

11 Su•h .1 rq:imt· usu.illy .-mm:ms ·subiluy·. ·h.1-;K.1lly •••-op.:utin· .1rr.1ni:.:m.:nts· . 
.1nJ ·sp.:citi.- mks mJ nonu-;·: l:owh.:v .111J Loni:. l'»U. p. l:>X. Ex.1111pk-. .1r.: 
th•· iron .111J stt-.:1 mJu-;trv .. r th<· .mtomob1I.: inJustrv. . . 

12 flc:t.11ls on mJu-;in· nn-t·r.ii:.: of .:.1.-h of !ht· tiv.: (.lt<·i:ort<..., of 111Ju-;1n.1l (otK.:n
tr.1tion .111J .:xport ·.-m1l<·ntr .. mon (.011 b.· obuin.:J fron; T.1bl.: B Ill of the st.1ti-.tK.1l 
.1ppmJix (AppmJix H). 

U FooJ-pro.:t-..sini: inJu-.tnt-s w.:rc on<· cx•.:ptmn. Tht...,c .irt· rt-sourl<·-b.1s.·J but .in· 
d•lSC.- to H-0 op.·r.111on-.. H-() inJu-;tri<..., 1h.1t J1J not Iii rh<· !!<,t<·r .11 p.1ttcm w.-rt· 
.:ithcr p.1ni.11ly .kp.,1Jt,1t on rurur.il r.:souH".:' (nmstrm:tum nutcn.1ls. poncry. 
mi:ots of iron or ,1<·d) or .-h.1u.-t.-r1zt·J by l.iri:c •·•onom1t-.. of s•.1k (pt·rfum.:rv 
.1nJ ··osnwti.-... ro.1J vch1d<-... tini-.hnl stn·I protlu.-t'i). 

1-J Th.-...: proJ1Kt-.:ydt· mJustri.:' .1(,0 rdklt v .1nou-. If-() ··h.1r .lltl"f!Stl(' . .1 fall 1h.i1 
m.1y b.· rd.11nl 10 rhc n·sulr. 

I:;•> 



CHAPTER 9 

Intra-industry trade revisited 

The role played by industry-spccitic characteristics is quite different in the 
new theories of trJde from their function in the factor abundance theory. In 
th1..· H-0 modd. industri1..·s • factor intrnsiti1..·s provide a precise link h~tween 
cndow1111..·nts and trade patterns. By contrast. thl.." nl.."w theoril.."s do amt build 
on an inter;;nion bet\\"el.."n industry charJctl.."ristics and country attributl.."S 
to explain tr Jdc. lnst1..·ad. th1..· pr1..·sc1K1..· of some: combination of industry 
charJcteristics i'> shown to be: sufficient to c:stablish two-way trade:. Such 
an outcome is possible c:ven in the CJsc where the economic attributes of 
tr.1ding pJrtm:rs Jn: not distingui~hablc in any signiticJnt way (Krugman. 
l1J71JJ). Mon· gen1..·rJlly. the new theori1..·s as .. ign J more important role to 
industry d1.1rJctc:nst:cs as d1..·tc:rminants of trJding patterns. 

Th1..· shift in 1..·mphJsis complicates c:mpiric.11 analyses bJscd on the new 
th1..·ories. ( )n1..· problem is to construct nwJsur1..·s of th1..· variables that art.." 
thought tn determine pJttnns of trade A second is that certain hypotheses 
rt..•gJrding the rd.1tionship b1..·tween industry d1.1ractenstics and trade: cannot 
b1..· r1..·adily expr1..·ssed m th1..· form of algebraic relationships. Examples arc the 
imp.Kt of produn difti:rl'llft.uion or of inrreasing returns on tr Jde. The present 
ch.1pt1..·r .1ddrt..·sses thn,· probk·ms. The scope of discussion. however. is limitnf 
to .1 set of issu1..·s wher1..· th1..· theory i'i fairly prt..·cise .111d tl11.." empinr.11 diftirulties 
.u1..· 111.111.1g1..·.1hl1..·. Sud1 .m .1ppro.1d1 j., not compreh1..·n,1n· but i .. still helpful in 
nbt.1111ing .m i111prcs,1on ol the extent to which 1..·cono1111;:., of '>C.1le .md prmfun 
d1iti:rt..·nti.1t1011 111.1y .1fti:d the rd.uin· ext1..·nt of llT. Tlw tir,t s1..·l·t1011 of th1..· 
d1.1ptt..-r prt..·s1..·nr-. th1..· 11..·st result, for '>1..·v1..·r.1I bro.id hypoth1..·,1..·'· The seroml 
wrtton looks .u th1..· 111du,try-sp1..·ntir 1..ktamin.mt' of llT 111 l>M E,, \\ l11k th1..· 
tlurd s1..·rt1011 fontst..'' on the rok of vat1c1I product d1ffrn·nt1.1tio11 111 two-w.1y 
tr.1de benw1..·11 I >Mi:., .md devdopmg .-ountrin. 

Intra-industry trade versus inter-industry trade 

Tlw t•·111klll y for .111.ilysr.. ro fon1s on the sh.1rr of llT Ill tot.ti 1r.11k (l-xporh 
plus tmporh) w.ts notnl 111 ( :h.tp!n .J. ·11w 1111"! popul.1r 111e.ts11rr of llT 
sh.1ri·s w.1' propos1·d by ( ;ruhd .111il llovil ( 1'>7=>). Though nor 11111..·mlnl for 

s111 h .1 p11rpo"" rhl· ( ;ruhd-1 loyd 111d1..·x shows rhr brt..·.1kdo\\'1t of tor.11 rr.tdl' 
lllfo lls 1111.-r-111dustr\ (11-< )) .111.I 1111r.1-111d1tsrry (non 11-< )) 1"0111pom·11r... By 
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indil·Jting which of the two components domi1utL'S. the mcJsurc can be useful 
in idl·ntifying the types of dctcrmi11Jnts thJt arc likdy to inftUL'nCL' trJdc in J 
spccitic industry. 

ThL· undL·rlying qul"stion COIKL'rns thl" typl· oftrJdl· (intL'r-industry or intrJ
industry) thJt can bl· JssociJtl'd with J pJrtirnhr industry. One limiting CJsc 
is described by the factor JbundJnn: modd, which depends on Jssumptions 
thJt exclude the possibility of IIT. The other. rcprcsl'ntl·d for instJnn· by the 
KrugmJn modd. describes a world where: JI! trJdc: is IIT. In rc:Jlity. both 
typl·s of trJdl· will rn-cxist. Jnd this outrn1m-. too. hJs bc:rn JnticipJtc:d by 
Sl'\"l'rJI thl·Orl·ticJI modds. nJthcr thJn Jttc:mpting to distinguish bl·twn·n 
inter-industry Jnd intrJ-industry trJdc in a dichotomous mJnncr, the: follow
ing discussion tiKuscs on the dc:grc:c: to which c:ither component is prc:SL'nt in 
the: trade: ol v Jrious countriL·s. 

The: mcthodologil·JI pmbkm thJt Jriscs in :his contL·xt com·c:rns the: 
JppropriJfl'nc:ss ol tradc-o\"c:rhp ml'Jsurc:s. In dc:o;cribing IIT JS ·.m untidy 
phl·nomc:non '. Gr JY ( l'JHH) cJlll"d Jttcntion to Jli !'o;uc: due is oftc:n nc:gk·ctc:d. 
Ovc:rbpping exports and imports within n.urowly ddinc:d product cttl·gorics 
rc:prcsnlt the 'dJssic.11' cJsc: of two-wJy trJdc: in horizontJlly ditii:rL·ntiJtcd 
products. However. thl· high k·\·d of aggrq~ation m tr Jdl· stJtistirs. along 
with other sutisticJI .111omalics, mcJns that thl· available d.lta do not match the 
nmn·pts of industry or product used in new rr •dl· theories. These discrep.mcies 
gin· risl· to 'impure forms' of IIT; for cxan1pk. the l'xch.111gl· of products Jt 
difti:rl'nt stages of processing. 

Most l'mpiricists play down the statistic1I diftirnltiL'S assoCIJtl·d with thl· 
me.1surement of IIT .md regard their measures .ts compatibk with the thl'o
rl·tic.11 concept. This pragmatic .1pproarh rnrKl'lks ch.It link ran hl· done 
to rl·concik the inlimnacion dl·m.mds of thl'ory with the .1nilahk· d.1t.1, 
Nl·n·rthdl·ss. ic is dittinrlt tn ignorl' the orcurrl'IH"l' of impurl' forms of llT. 
p.tr1in1l.trly sincl· sonw of !Ill· rl·asons for thl' oval.1p .trl' intl'gr.11 parts of 
non-I I-<) modds, An edl'nic .1ppro.1ch is .1doptl'd hcrl· - onl' clut .ltlcmpts 
to .1'Sl''s thl· .1hil11y of v.1riom thl'<'rctrc.11 hypotl1L·s,·s lo l'Xpl.1111 .111 1ntri11'ic1lly 
'untidy' '1.1tis1ir.1I phl'no111l'11011, 

( )nl' ,ud1 hypotlll''i' Cllllfl'rllS tlw llltl'r.l(tlllll hl'IWlTll sc.1k lTonomil·s 
.111d produrc difli:rl'11t1.111011, Thl' llll'rl· 1:1n tl1.11 tirms produrl' ,fitfrrl·11ti.11nl 
\"l·r,11111' of .1 produd w11h 111.-rl'.1si11g rl'turn' 111 sr.1k c.111 n·sul1 111 two-w.1y 
tr.1dl'. hk1lly. thl' .111.1lys1 would w"h t<l rd.ltl' thl' prl'WIKL' or .1hsL·11n· of 
sc.1k n'lllllllllll"' or product d1fli:rlT1li.111011 lo l·vidl0 l1Cl' of thl' prl"Sl'IKl' or 
.1hsl'lll'l' of llT, S11d1 .1 1•·s1 niuld hl·s1 lw l'Xpn·"nl .ts .1 rd.1tio11sh1p lil·twn·n 
d1d1010111ous v.1r1.1hl1",, Till' .1v.1·'..1hk l'VHknn·. howl'vn. c.111 hl' st.Hnl only 111 
rcrm' of ro11111111ou' (nor d1d1010111011s) ml'.t,llrl''· An l'lllprrrc.1lly opcr.111011.tl 
n·rs1011 of s11d1 .1 hvp11rlws1s would po,rul.lll' 1h.11 rhr .-ross-111du,1ry p.llll'rn 
11t' llT '' poslll\'dy rcl.1(nl 111 rlw n·ll'lll of sl'.tk l'<'<lllolllll's .111d 1lw dq~rn· of 
prnd1111 d1ffrrl'IHLl!11111 Such .1 propos111n11 - 1ho11~h 11 1,1111111r hl· r1goro11slv 
1 011d11dnl fr11111 Ill' 1111dl'rly111~ 11111dd - \\'l1111d retlecr rlw sprrrl of lhl' li1rl·
~11111~ .f1'< llSSllllL 

I <.t 
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A senmd hypothl·sis l"onl"ans the roll· of mdustrial l"Otll"entration. Theories 
of llT do not usually posit a d1rel"t link betwn·n industrial conl"entration and 
two-way trade. Produce ditfrn·ntiation may nl·verthdess be rdate..! to mdus
trial (Otll"entration in a systematic manner. Produl"t diftcrentiation is likdy 
to be high in industril·s whose market strul"ture approxinutes monopolistic 
l"ompetition. kading to a low degrl·e of industrial l"01Ke11tration. Ampk 
opportunittl·s for produl"t ditfrrentiation. on thl· other hand, are likdy to 
redUl"l. the extent of l"Otll"l·ntr ation. Affordingly. a tnl·asun· of industrial 
l"onn·ntration is expn·ted to bl· negati\·dy rdated to llT (Crl·c:naway and 
Milnl·r. llJH4). 

Thcsc: hypothl.Sl'S wnc tl·sted mmg data ti.>r HO SITC thrn·-digit categories. 
Ml·asures of industry dur aderisttl"s wnl· l"o111puted from US information for 
llJH2. whik llT shares ;ire \\"l'1ghted a\Tragl·s for l"ountry groups lrawn from a 
sampk of 47 l"ountril·s. The l"Ol·ftil"ients oflim·.1r rl·gressions prl·sented in Ta bk 
•J. I show how e.1l"h industry l"h.ir al"tnistil" impal"ts on llT shares. Only a small 
portion of thl· v .mation 111 llT shares across industril·s is explamnl by thl· thrn· 
industry dur adnistil"s. The poor results may rdkl"t the umiJiness of llT .1s 
wdl 3S the lirmted appli•abihty of any partil"ular tl1n1retil"JI .ICl'ount. 

( ;in·n till' n·kdil' .1ppro.1d1 th.It 1s .1dopted hl·rc the indiv1<iu.1l coc.:ftiril·nts 
.ire oi morl· mtc:n·st tl1.1n tlw ovc.:r;1ll fit of thl· rq.~ression n1u.1tion. Theory 
suggl·sts th.It l'COIH'lllll·s of sc.1le arc the 111.1jor sourl'l' of non-l"ompJratin·
aJv.mtagl· trJJe. I lmH·H·r. thcrc: is only a wc.:ak positive rdationship bl.·tween 
SIZl' da,til"itil'' .111J thl· sh.irl· of llT. and l'H'n tl11s rc:sult SlTlllS to apply only 
to till' DMEs. hnJrngs ,,f this typc: .1n· l'ommon 111 the empiric.11 litcr.1ture. 
In somc: l'.ISl'S thc:v l1.1vc kJ rl·o;c:.1rd1c:rs to rer.1st the 111e;1mrc of pl.mt sc.1k 
n·onomil·s .1s .mothrr 111d1c.1tor of product st.111d.1rdiz.1t1011 - an extreme ti.1r111 
of rl·drc:ssmg tmexpcnnl rl·,ults. Mon· pl.rnsrbk· 1s the suggl·stion th.H thl.· 
sr.1k c:co11om1l·, bnng ml'.lsUrl·d by Sl7l' d.ht1c1tics .1n· not tl10sl' strl·ssnl hy 
rl1l· rckv.mt theory. llT 111.1y depn1d on l'cono1111l's of sr.tk oht.1innl from 
long production rum r.1ther th.111 .1 l.irge sL1k of opa.1t1011s (Toh, l'1H2). 

In the r.is<· of product d1ffnl·nt1.1tion, the Wl-.1k L111d 111.1111ly positl\'l') 
·'"on.1t1011 With II r is not surpr1,111g. Thl· 111tnprl·t.1t1on. however. I' doulkd 
hv the ,,lllll' typ<·' of problems th.it .1riw with the eco11onm·,-of-sL1k v.1ri.1bk. 
Thl· llll'.l,llrl' 11sl'd hl'rl' repn·senrs vatiLil r.1tlwr rl1.1n honzont.11 forms of 
d1ffrn-nt1.111c11. Thu,, IC '' 1u1t rdl-.1lly 'llltl'd to expl.1111 the 'd.1"rr' typc: of 
llT \\ hid1 o«nrrs hl'fW<'t'll s11111l.1r n11111trll'' 111 .1 ( :h.1111hl'rl1111.111 setting. Thl· 
l·xprosron 11,nf here 111.1\ !-. .1 111on· .1ppropn.1tl· 111d1c1tor or' I I-<) form-; of 
llT whrd1 on ur wlwn produd' .irt· J1ffl'rl'nt1.11nl 111 tn111' of <jll.1h1y. It " this 
type of llT 111 wl11d1 dn·dopmg nnrntril''i .ire rxprdnl fll l'11g.1gr. Thl' posit1n· 
nil'flinenh for 'n ond-gnll'r.111011 Nff., .111d for othc:r drvdopmg 1"01111trit'' .1n· 
.-0111p.111hll· wuh tl11s 111tcrprl't.lf1011, .111d tlm po111t '' .-on,rdrrnl further in tlw 
l.1't 'l'd1011 of dw d1.1ptcr. 

While T.1hk 'J. I ,Jiow' only wc.1k 'upporr tiir rlw roll· of 'c1k l'Co1101111c' 
.111d prnd11d drfti:rn111.111on. dw cxpcnrd 11q.~.111vr rd.1t1011,h1p brtwn·n rlw 
,h.irl· of llT .ind 111d11,tr1.1l 111n• l·ntr.11111n l'rm·rgc' , lr.1rly from rhr l·,r1111.11n. 
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Table 9.1 Imp.Kt of industry ch.arKt..-ristics on the: sh.arc: of IIT."- by rnuntry group. 
19~5 (bc:u coc:tlicic:nts) 

Countr1 suiple I ndeeenden t v.ariables't: 
(number of countries Sea.le Product :nd1...stri.ai 

.and areas) economies differ.entiation ..:on,·ientr.ation Adjusted R: F-'-"alue 

A. All 1ndu.str1es!. 

All coan~ries (47) a .1'>8 0.022 ~J.374* 0.08 ).~6·• 

Of!Es (22) 0.1 '>2 --0 .088 --0.359* 0.14 S.24* 

S!Es (6) --0.024 0.006 -iJ.2bi•• 0.04 .2.24*•• 

Second-gen.er at :on 
SIEs (;) -0.021 0.207-*• --0.130 0.21 1.4'> 

Other developing 
countries (10) 0.1'>0 0.144 -J.271** 0.04 2. I I 

All <ountriu ( 47) 0.273 --0.030 0.02 I. J; 

Of!Es ( 22 > 0. 3'>8** --0.00J 0.09 

.:iou,ces: t."N[OO and t'nited St.ates, Bureau 1f the Census (191'14). 

!I !hit de~ndtl!nt variable in the underlyin1 linear rearessions was the 1.i.nveightP.d 
averacll!' of the ttT share for eac:h r:ountry group in 19il). S(:al~ e\onocnie-s .ul!' 
11eaaured by size elasticities of per person value arMed. ?rodur"t ditterentt.ition ~y 
coef f i.: ients of variation of export unit values, ind 11stry concentration by 
employment entropy indices. All ~asures of in,1ustry r"harar.ter ist irs are .as dt!t inea 
in t.he text .1nd based on 1982 1.,;ni ted States data. 

b/ Variables ho1ve been standardized to unit •;arian.-~ !.'1 o:.hat parametf!'r estimot!"!s .ir"! 
beta r:oeffi.c~nts. The sign of the .-:oeffident .1t th•: entrllpy index "'as reversed, ~n 

order to retl~rt the impact of r:onr.l!'ntration. Asterhf:'s rtenotP statuti··at 
si1nlfir:anr:~ -1t the l(•), )(••) .md L'JC•**) per ~ent 1..-v .. L,;.. 

:f Esti.iute1 ot pArt A vere .1bt.ainf!'d on the basi" ,-if tSat.t tnr ,_,., irnfostries tiP.fin~d in 
teru of strr: three-digit group,;. 

~I F.1timates ;1f p.ut ft vP.r~ derived from dat.1. <10 thnfi. .. o! ~rr!11stri·~s "'hos,. •:mpL1~nt 
f!'ntropy indir:_., "'!'Xreed~d the ar:t~~f.11· IN!.10 rtf .tli "II) :nrhJOtrt"""· ..: .. sul'!.i; t.H 
subs~tJO i"lf r1e·1,.L1pini r:ountri~i .trP. n.1t sh.1vn, ..tli f.h..-y w .. rl'!' n•l':. <0tat l!it '•'.tl ly 
lii1n1tir:ant. 

Surh .1 rd.Hiomh1p .1ppl'.H' in .111 tiw rl'grl·"ion' of T.1hk 'J. I. wHh four 
, •lll of tivl· rod°tiril'llts hcmg 'tati,r11:.11ly '1g111tiom. Till' negative 1111parr of 
industrial rn1Kl'll(r.Hio11 011 llT i' scrongcsc for chc I >Mb. 

As ttll'nCionnl hdi>rl', 111du,tn.1I ronrl·ncr.uion h.1, co do wil11 a p.ircin1lar 
fr.Hurl' of till' u11dnly111g mmkl of monopohsrK ro111pl't1Cio11. This model 
'Pl'ritiL'' a nurkl'C 'crnrrurl· of nunH·rou' 'upplin' .111d .1 low lkgrn· of indus
tri.11 ronrl'lltr.lfion. lndu,tril'' of elm cypl' arL· likdy c111didatl's for cwo-way 
tradl· in hori1011cally ditfc:rrnciacnl produrt,. A 111od1tinl hypotl1l·,1s whKh 
would rdll"rt tl11, v1c:w forll,l"' on 111du,tril·, where: ro11n·11tr.1t1011 i' low. 
In chl'Sl' i11d1Mrll''· ,r.1k l·ro1101111l'' .111d produrr d1fti:rc11c1at1<>11 111.1y l"Xl·rc 
.1 pm1tlVl' 111tl11l'IKl' 011 llT which '' not dc:tl'l"!nl whc:n thl' l'llfirl' ,,1111pk 
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of indusnit·s 1s consiJc.:rl'J. Tht· sl'nmJ hJlf of TJhk· 'J. I prt•st·ms l'mpiricJI 
l'\·idl'nn: which prO\·idl's pJrtial support for chis moditit·d proposition. In 
DMEs. cht· two-way tralk ofinJustril's with low ronrl'ntution is signitiuntly 
:111'1 positi\"dy influl'ncnl hy thl' l'Xtl'nt of l'nmomil'' of scak. An analo)!OUs. 
though Wl'.1ka. dli.·l"t was ohsa\"nl for d1l· NIEs. whik thl' llT of othcr 
,k·vdoping countrit·s fl'Vl' als no smnbr n·iJt'IKl'. I 

Determinants of UT intensity in DMEs 

Sinrl' the.: I>MEs account t'l1r the.: hulk of two-way trade.:. nw~t analysc.:s focus 
on thc.:sl· rountrie . .;_ Thl· prl·sc.:nt sl·nion .1dds t<• tlKsc.: studic.:s hy nmsidc.:ring 
plttl·rns of llT in inllividu.11 I >M Es. In doing so .. 1 llll'Jsmc.:n1l'nt novdty is 
introdurnl. lbthc.:r tlun dt·Jling with the.: k·vd or slurl' of llT 111 tot.11 cr;1lk . 
. m ;l((l·mpc 1s 111.1dc.: to llll',1surl' .mJ .uulysl' chl· intc.:ns1cy of !IT in v Jnou-. 
inJustrtl'S. 

lncensicy mc.:asurc.:s h.1n· hl·romc.: famili.ir cools in chl' sClllly of (gr-iss) l'Xports 
;mJ nc.:c traJl'. Thnl'. che tl·rm ·rl'\·c.:.1k·d n1mp.1r.1tin· .1ll\"a11C.1gl" (HCA) 1s oti:c.:n 
usl·d co rdi:r co me.1surc.:s ch.It rc.:yuirl' .1 norm.11i1.1Cion of cr.1dc.: flows wich 
rl·spl:CC co rouncry si7l' .md mdustry sill'. An .m.1logous (HCA-likl·) .1ppnurh 
is Jdoptnl ht.:rl' w daivl' .1 llll'asurc.: of !fl i11Cl'1ts1cy which 1s boch rouncry 
.md induscry-spn·itic Thl· rl'sulcing i11dir.1cor h.1s chl' followmg form: 

ITTI = 
111111 (.\,, .. \/,,) 

(.\.,,, + .\I,,,, I ( .\,.. + .\/,,. J 

whac.: .\ is l'Xporcs .. \/ rl·pr,·sents imports. i 1s .111 i11d1htry. i is .1 country. 111 

rdl·rs to tot.ii 111.11111fanures .md 11• st.llllh for world eot.1ls.-' 
The presl'IH ;111.1lysis difti:rs from clue of ch·· previous Sl'd1011 hy offrnng an 

.m.1lys1s of 11H.hv1d11.il councril·s. I lt·nn-. rlw rd.uin· weight of l0.1d1 pocl·nt1.1l 
decan1111;mt of llT mtt·nsity 1s .1Ssl'ssnl tiir ";1d1 I >ME. Till' rnultmg p1nun· 
of two-w.1y tr.Hk of till' I >M Es suppkmenh rill' (morl' .1ggrl·g.1tnl) rountry
spl'cilic a11.1lysis of spn-1.11i1'.1t1011 ;md tr.Ilk in 1·0111p.1r.1t1\T-.1dv.111t;1gc goods 
in ( :luptn (,_ 

To till' l'Xfl'll! th.11 llll'.1s11rcs of thl' llltl·ns1ty 11f nrt tr.uk Lill hl' rc.:g.1rdnl ;i, 

md1c.1tors of n1111p.1r.1t1\'l' .1dv.111tagl". thl'y rq1n·sc11t thl' potl·11t1.1l of .1 country 
to sUffl'<'d .1s .1 net rxportn of p.1rt1n1l.1r prndun groups. Tl11s 111taprct;1t1011 
must hl' altrrnl so111l'wh.1r 111 ordn ro cx.1111111l' tr.ilk 111 11011-ro111p.1r.1t1Vl'
.1dva11t.1gl' goods. I lown:n. thl· llltl·m1ty of llT 111 .1 g1vl'11 produn group r;m 
hl' loo~dy reg.mini." .111 111dK.1tio1111f till' t"ollntry\ potrnti.il to rng.1gl' i1111011-
co111p.1r.1t1\T-.1dv.111t.1gc tr.1dc. Although thr dctn111111.111ts of llT r.1rry 11<1 l.1hds 
.1~ conn"· .iad 111tiir111.1t1vl' .1s thl' ll.1"u· cr.1dl' dl"tl'fllllll.lllh, thry pl.1y .1 rok 
s1111il.1r to th.it 11f f.1rtor 111tr11sit1rs 111 the study of ro111p.1r.1t1Vl' .1dv.;11t.1gc. 

T.1hk 'J.2 pn-sl'llh rill' n-slllt\ of t"ou11try-\Jll 0 nlic rcgn·"1011s of llT lllfl'll~lty 
1111 till· wt "' l"''l"llll.11 dctl'rllllll.lllh .111.ilysnl 111 the prn·1011' s"d1011. A 



Table 9.2 D<·1.-nm11.u11' of llT 1111,·1i-U\'"' of 'd<·dnl I lME,, hy l'lHmtry, !'>HS (h<·t.1 nil'f)j,-j,·111s) 

All indu:.t1·it:'S~ 
1 ndcP.;ndcut--- ... ~r i~b1 e;·---..-

:-. ... , 1 lte' P1lH..1Ul'l l11dusl1 ial Adju~tcw 
, ·~n1nt r )'"' t.·.·l11n1m11.·:. dittcrt:"nli..tlil111 co1u-t:'ntrati.1n k: 

Au~tr-.d l.• 
A~::i.tt i., 
l!.t:"!l!i, ium 

l 1t.:HtT\..l! ... 

Jo lL.\.11.d 

~I ..J.11_· t: 

-U.Ul ti 
1•.Ptl~ 

~L~s ... 
d . .: , ...... ,,. 

! : ... -:..i=iJ -LI.! L.: 
t l..s ly -l). l 1.J 

''-·tt1..:r ! ,111<1!> :J. l '.:!. 
'.\11.·• /o.:, . .d..J.tht \:. !·•l*** 
~UI ""•')° 

i· .... rtugd: U.} ... j 

~-~J ... -11 o. u~ J 

S•illt:r: ,~ .. ! U.\Jj!t 

tnitcJ ~-i·-~·1.>111 

l'111tcJ :-..:.,t.·::i. u.~4.J••• 

-u.0,7 
LI.U2~ 

U.U~M 

-~.O~h 

-U. lU~ 
-0. :!l ., .... 
0.ll,'> 
O.U4'i 

-0. :!hi*** 
-0.00'> 
-0.0'iO 

-0. I 2, 

-0, JI.I• 
-0. l 7 :!* 
-0. ~()!,• 
-0. 17 ..... 

-U. l tSH•""* 
0.U2M 

-0. '.!.11]* 

-0. 211* 

U,071 
-0.2~0·• 

-0.21~· 

-0,0'>'> 

0,0'i 
0.0'> 
O.:!l 
0.1'> 

ll.04 
0.02 
0,09 
0.11 
o.oo 
'J,00 
v.0") 
o. 20 

0.04 

Suuz ... :..:!lo: LXllJU .i?~d L'uilcd Slo11lt:S, butcau of ttu:! Ct:ni:tuti (11181,), 

LoW-l'Oll1"t!Ul 1dli1111 i 1ul11a. Lr it:t" 
·-- -·· 1 nd~pc1uk11l. v~r L~l:i I ~Iii r-

Scd l t: l'111thwl Adjut>lt:tl 
Cl'onomit~ti tJiltt!lc11Lir1lion M: 

0, lt 1Jlt.,.* u.o ii o. I l 

-
O. 'l:tO•• -O.mll ().()~ 

0. JO:.!*•* 0.011 o.o3 

0. :!HO••• 0.1 I~ (). ()j 

O.Jbl"* ll,IJ.ll 0.1.1 
0. llb•* 0. l ~~ u. 10 

-
-

0.278•• 0.1 j~ CJ.I'> 
0.191*** -0.1 JI, 0.10 

~· t-01 a J.._·tinitiun of llT inLcn::.ity, sec lht: text. All other mcittiUft:b drc att dcti11t;0d 111 the text and h"atcd 
utl 1'1M:.'. L.11ilcd Sl..t.lt':. d.sld. 

t;/ Unl)' thd!loc rrt:;tt-·Ssinns art." shown whid\ yielded at lci:Uil one signil i1·j111l c'<wtficicnt t~ailim-ttt•. Thlii rule 
!~...: t..> u, .... c)l;.<.'lr...:.sio11 ut l'.1in..t.dd., tht' h:deral M.~public ot Ccrm.any, C1·t:ct.:c, latt'dt:l. Jupiu1 11111J Sp.sill. 
L:.liu1..1lt-'!I. 1,,, 'Jll i1uiu::.t1 it:::.' were olitained 011 the li•tt•h• uf ddld lur 8U ~ITC: ll1fcL•··UiKil lLroup,., 

di t.:.t1m .. 1l•!I. 1.ir 'luw ,011'·'-·nt.--sll<111 iudust.-it:s' were dt:rived trum dat.~ t1H thuttc 41 lndutitricM who111~ entropy 
111Ji.\..:. C""'•\.1.·U,,:J u . .._ . ..a11Lli111\.·li .. IUcall vi ..all tlU i11dutil1ic:t.. 
\'...11·i..iLl\.!1. ~ •• ,,.\.. L\.·lll ~\Jtid .. 11diJ:ctt Lu unil va1·io.1u~c bO tli'1l ~..i1..imcll:r '':blillkllcb Jfc ln:l..i nJcltic·lc11lh, Th•! 
:-i.i~n ,)t t:.'-· ,.\.! ! 1. it·11t .Jt thit-· t·mpluy1~nl t:nlrnpy index wu~ 1cvcf2tt.:1I, i11 11r1t~r tu rct lt·ct tl1t: imprtt'l ut 
.:.,.P1q.ttl1..1thJl1. A.::.l\.:'fi!!.li..::. tkuulc ::.lJli~tit·al bi¥1dt ica1u.~L: ul tl•L· l(•), '")(••) u11J 10(•*•) pt.:1 cent lcYula.. 



rc:nurkable \"JrJJtion in the: strc:ngth of the: impat·t of the: various industry 
charanl·ristil·s on llT intensity is obsc:rwd. In plrtirnlar. for six out of the: 22 
DME n1untric:s rnnsidc:rc:J here: (Canada. thl· h·dc:ral lkpublic of Germany. 
Grt·c:n:. lsrad. Japan J11d Spain) the indc:pc:ndc:nt \·.1riabks had no significant 
imp.1l·t on nm1pc:titivc:nc:ss in non--t·omparati\·c:-advan!.1gc: forms of trade:. 

On the: whole:. the: results in Tabk 9.2 cormbor.1k and extend those: of 
Table: 'J.1. Like the: earlier rc:grl·ssions. the prc:sc:nt onc:s dc:arly bc:ar out the 
hypothesis of.1 nq~atin· imp.1n t1findustrial concentration on llT. This impact 
was most n·idl·m .1mong the: smalkr OMEs. A possibk· c:xplanation for thl· 
distinction bl·twc:c:n large .1nd small OMEs t·.111 be: basc:d on the: argumc:nt that 
a largl· homl' markl't oftl.·rs morl· opportunitil's to incrc:asc: product varil'cy. 
A largl' country nmld bl' l'Xpl'ctl'd co havl' .1 grc:atc:r dc:mand for imports of 
ditkrl'nti;ttl·d products bl'causc: of its l'XCemkd prdl.·rl'nce divc:rsity. And the: 
high potl'ntial for llT may bl· sprl'ad morl' l'Vl'nly across the: l'ntire rangl' of 
m.mufadurl·s th.in is Cntl' ior a small councry. whnl' rompl'ticivc:nc:ss in llT 
.1ppc:.irs co lkpl'nd more: strongly on the: type: of induscry. 

A signitir.111tly posicivc: coc:fticirnc tiu sc1k c:nmomic:s was frc:quc:ntl) 
obtamc:d and usually assoriacnt with low-nmancracion mdustric:s. Evc:n 
in chose: rountnc:s (Finl.md. N1 w Zc:.1bnd and the: USA) whc:rc: statistical 
signitic.mrc: of chl· sc.1k-cconomic:s coc:f'.iric:nt applied to all industric:s. 
cltl· strongl·sc rc:sults applint to tltl" al'Strictc:d sampk of low-umcc:ncration 
indus~ril's. Morl'ovc:r. the: prominl'IKl' of sc.1lc: c:ronomic:s in low-concc:ntration 
indmcric:s \\'.Is not rnntinc:d to thl· smalk·r DM Es but can bt· obsc:rvc:d for 
h.mfl'. thl' UK .md the: USA. 

In 'u:11m.try. thl-rl· 1s empirical l'Vldl·nre that thl· intrns1ty oftwo-w.1y tradl' 
of I >M h " ,ubjl'n to thl' types of dl'terminancs t•mployl'd in a modd of HT 
undl'r 1110111lpolistic rompl·tttion. Thl· degrc:l' of incnn.1tional competitiveness 
in two-w.1y tr.1dl· - partinil.1rly in snJJll l>M Es - .1ppe;irs to bl' grl·atl'sC in 
mdustrtt's whl·rt· concc:ntr.111011 is low :ind the snipl· for product diffrn·nciation 
1' high. Thl' dcgrn· of compl'tttivl'nl'" in clit· two-w.iy tradl' of thc:st· indmtric:s 
1s oftt'll l·'"1rivelv mflm·n.-nl by t·ronom1t·s of sc.1lc:. 

The role of vertict>I product differentiation in llT 

Thl' tiirq .. ~0111g .111.ily'1' "'ggl''h th.It hoth product d1tfrrt'nri.1tion .111d sr.11c: 
n 11n111111t·, 111th1L·11n· 11'1. The tir-.t p.1rt of th1' ro11ch1,io11. howl'Vl'r. llllht bt· 
q11.1hliL·d 'llhl' .1 prt'll'L' llll'.ISllrL· of tilt' dl'grl"l' of hortlont.d d1fti:n·11t1.1t1011 111 

.111 mdu-.rry "1111r .1u1l.1hk. 111 f.1.-r. tht' L'X!l'llt to wlu.-h product d1fti:rt'11tiatio11 
mtl1tl'lll°l"• llT drpnid' 11p1111 tlw v.m.1hk\ .1 .... 11111l'd rd.iri11ml11p with 111d11stn.1l 
c11111L'll!r.ir11111. h1rthn .1111h1g111ty .lrt'l'' from rhl' t:1rt th.it thl' llll',l\llrt" of 
\'l'rfll .ii (11<1! hor11011r.il) d1ffrr1'11ri,1r11111 111trod111nl in ( :h.1ptn 8 \\',IS of litrk 
1111porr.1111 r . .- ,1 dl'tn111111.111r of 11'1 sh,1rt·, 111 bro.id gro11p-. 11f .·01111tr1l',. 

·11u-. -.r.11;· .. t n11pm1 ,ii .1ff.ur, 1s 1111'.ltt,f.1.-rory. I k,p;tr mdm:n l'VHknn· 
rh.11 prrnlllll d1tfrrc1111.1!1011 'L t'lll' ro 111tl11c11n· llT. ~hnl' 1' ,1 l.1n111.1 .1-. f.ir 

I,,,, 
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as mc.isurcs of ditkrcntiation and their relation to trade arc concerned. 
No 11uantiCJ.tivc indic:1tor that would p1..·rmit a comprehensive assessment 
of the impacc of horizonc.11 ditli:rcntiation on patterns of trade is available. 
Ncvcrthdcss. there is scope flu a more dl..'tailcd analysis of the way in which 
vertical difti:rl..'nriation afti:cts two-way trade. in particular the trade between 
DMEs and developing countri1..·s. 

A •factor abund.incc · model of llT developed by Falvey ( 1981) un Sl..'rvc 
as the backdrop for this tcnCJ.tivl..' analysis. The modd focuses attention on 
a particular industry operating in a two-country world. The industry is 
assumed to use a given stock of (industry-specific) capital in combination 
with labour. and product diffrrcntiation ovn J whole range of qualities is 
possible. Ditfrr1..·nt prodm·t specifications (quality levels) arc distinguished by 
the capital-labour ratios used in production. As a gl·ncral rule. it is asst.med 
that higher quality rcquin·s J higher capital-labour ratio. 

When dw cndowm1..·nts of the two countries difti:r. the capital-abundant 
country will have a comparatiw advantag1..· in high-quality products and the 
labour-abundant country in low-quality products. This creates a potential for 
intra-industry srccialization based Oil factor abundan1..·e. If demand conditions 
pnmit. the two-way trade of the countries will rdkcc this pattern of speciali
zation. StKh a model is best suit1..·d to the analysis of llT between DMEs and 
developing councrics where differences in factor abundann· arc substantial. 
Th1..· concept of \'crtical differentiation then provides an explanatory device 
to bridge th1..· gap between cmw1..·ntional .md modern views of international 
specialization .ind tradl·. 

Additional insight imo the sourr1..·s of llT between DMEs ;md developing 
countries can be gai111..·d from a second model developnl by Flam and • klpman 
(l'JH7). Thl·ir simplified .1ppro.Kh to trade rn vatically differentiated products 
differs from F.ilvcy's by assummg that labour i' the only factor of production. 
Tiu· Fl.1111-I klpm.111 model rl·rogniZl'S two countri1..·'· hoth producing the SJlllc 
product hut with ditkrcnt kvds ofrfticil·ncy. lntem.1tion.1l sp1..·1..-i.11i1.1tion takl'' 
the form of product diffc:rcnti.1tion by quality typl·'· Such '>pcri.1liz.1tion is 
.1ss11mnl to be Hicudian. or tl'chnology-h.1'1..·d. Tl-ie rnmp JrJtiVl· .1dvanta!~l' 
of one country (tlw ·North') is in high-qmlity vasions of thl' difti:n·ntiatcd 
product. whik tlut of thl' othn countrv (the 'South·) j, in loW-ljU.11ity 
\'l'rsmm. Two-w.1y tr.Ilk will Ill rnr if thl· ljU.11ity r.mgl' nemg prmlurnl 111 

l'.trh country dol'' not 111.1rrh thl' producr vcrsm1" rh.tt .1n· dl'11t.11Hkd. 
H.1111 ;111d I klpm.tll go Oil to ·"'llllll' th.it highl·r <(1t.11ity \'l'f.stlll1' of the 

product r1..·qu1n· l.1rga labour mpuh pa Ullit of output th.111 do lowl'r-q11.1hty 
\'l'r'>to11'. 111 .1 rompl'tltt\'l' n1111l1hm1111. thl' l11ghn-q11.1l1ty vn,101ts of till· 
d1ffrrl'11t1.1tnl produn ro111111.111d .1 h1ghn pnn·. B.1'l'd 011 thl' ·'"umnl p.tttl'rtt 
of 'Pl'Ci.di1.11io11 .11ld 111. It folio\\., th.tt thl' ~outh wtll l'xport produrh of low 
qu.thty .111d low prHT lo thl' North .111d will 1111por1 \'l';,1011' of l11gh qu.1l1ty 
.111d high pnrl'. 

Tl',t.1hk hyporl1c"'' .1ho111 llT hrtWl'l'll .1 I >ML .111d .1 dn·.-lopmµ; ro1111try 
r.111 hl' dcvclopnl oil rhl· h,,,,, of thl' l.1rtl'f modd. A·. 111 JHl'\'lou' 111,t.111n·s. 
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such hypotht-scs arc only formulated 'in the spirit' of the underlying theory 
and not rigorously dcrivc:d from a formal modd. The theory implit-s that 
the probability of bilateral llT in a particular industry will be larger if there 
arc substantial opportunities for vertical diffcrcnti;Hion between North and 
South. More specifically. there will be a difference bctwcc:n the quality of 
the DME's exports to the developing country and the quality of its imports. 
and this diffcrc:ncc can be rdatcd to the extent of bilateral llT. 

The role: of quality diftercnccs as a determinant of bilateral llT can he 
described in tc:rms of two alternative propositions. One conn rns the •direction' 
of quality diffcrc:nccs. If the quality of the DME's exports to the developing 
country is superior to that of its imports from thl· latter. a rdativcly high share 
of llT in bilateral trade obtains. In this sense. the mc:rc direction of a quality 
ditfrrcncc is t•xpcctcd to impact on the share of llT between pairs of trading 
partners. Second, not only the direction but also the extent of differences in 
quality may have a predictable: impact on bilateral llT. The wider the gap in 
quality between the two trade flows. the higher will be the portion of llT 
in bilateral trade (provided that qualities of the DME's exports and imports 
difter in the way described). 

Empirical tests of these hypotheses arc carried out by linear regression. 
The dependent variable: is th.: share of llT in bilateral trade of a givc:n 
product group bctwcc:n a DME and a dcvdoping country. The indcpc:ndc:nt 
variable:, r.:flccting the impact of quality ditfrrcncc. is defined in accordance 
with the argumc:nts of Flam and Hdpman (1987). Price difterc:nccs arc used 
as a proxy for difti:n:nn·s in quality where. for reasons of data availability. 
prices arc l"Xprcsscd as trade unit values. For a given pair of countries (one 
DME and one dcvdoping country) and a givc:n product group. quality 
diffr1rnccs arc proxicd by the ratio bctwcrn the unit value of the DME's 
exports to the developing country and the unit value of its imports from 
tht· dt·veloping country. 1 Corresponding to the two versions of the quality 
differrncc hypotht·sis. the indt·pt·ndcnt variabk is expressed in two alternative 
forms. First. the direction of quality differc:nn·s is represented by a dummy 
variabk which takes tilt' value of I if the ratio of unit values exceeds unity 
Jnd assumt·s a vah1t· of O otherwise. Second. tht· extlnt of riuality differences 
is me.1surt·d by that r.1tio itself. 

< )ther imlt·pt·ndrnt v.1riahk' us.:d in the prt·srnt regressions arc those intro
d11("cd in tht· I.1st st·nion of C:hJptt·r 7. They mdudt·: the negative of the 
.1bsolutt· difti:rrnrc b•_·twn·n tr.1ding partnas in pa <.1pita ( ;()p (a measure 
ol innimc s1111ilamy). the ncgari•:c of the absolurt· difti.·rt·nn· in total (;J>P 
(.1 mt·."urt· of si1111l.mry in \izc). tlw arithmt·tir mt·.111 of pl'r capita ( ;J)p of 
the two rr.1d111g p.1rrncrs (.1 mc.1,urt· of rht· .1vt'f.1gt· inrome kvel), and the 
;1rithnll'tir 11Jt·.1n of tor.ii ( ;t >P (.1 mc.1,urt· of .ivn.tgl' 'i7l'). 

The d.1t.1 st·t undl'rlying tht· t·,t111urio11 of rt·grcs,1on rot'ftirit·nts is very 
l.1rgt·. lmliv1d11.il oh,t·rv.1t111ns rd.Ht· to thl' hil.1tn.1l rr.1dt· of .1 l>ME and 
.1 dt·vdop111g rounrry wlwrr t'.H"h rr.1dt· riow '' rxprt'"l'll .1t tht· tilllr-di~ir 
sub-group of rlw SIT<:. All rr.1tk in 111.11111fa<t11rr' i, rnnsHkrl'll. and till' 
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councry pairings m: c:xhauscin: (22 DMEs and 25 dl·vdoping countril-s). Thus. 
chc: :-nalysis providc:s a comprc:hc:nsivc: documc:ncacion of HT in manufaccurc:s 
bc:cwc:c:n Norch and Souch in I '185. 

The: rc:sults obcainc:d from chis sample: of ovc:r 20.000 obsc:rvacions arc: 
summarizc:d in Table: 9.3. Thc:y show vc:ry clc:arly chac 'convc:ntional' forcc:s 
such as country similarity in tc:rms of income: and market size, average income 
and average market siu intluencc: two-wJy trade between North and South 
in much the sJml· wJy JS they Jtli.·ct IIT in gem·ral. All four coefficients arc 
highly significant ar.d l·arry the l'Xpc:ctcd signs. 

The role ofquJlity diffrrence is .ilso lpplrcnt from the rc:grc:ssion cod1icicnts 
of Table: 9.3. The: direnion of quality diffrrc:ncc is seen co have: a significant 
impact on thl· ~h.irc: of llT between DMEs Jnd dc:vdoping countries. When 
the: extent of quJlity ditll:rt·nccs is taken into account, the: overall impact is 
wc:akcr though the: n·grl·ssion rncfticicnt is still statistic.illy significant. 

Thl· results of Table: 'J.3 provide: a general imprc:ssion of the: way dctc:r
minJnts (and. partirnbrly. qu.ility ditkrcnces) influence the IIT between 
DMEs .ind dc:veloping rnuntri'-·s. Bc:c1usc the cxtc:nt of n-rtical diffcrcmiacion 
varic:s widely among industric:s . .i more: dc:tailed examination of the results 
is dc:sirabk·. ThJt scc:p would help to idc:ntify the: industries where vc:rtical 
ditkn·ntiation nukc:s the most important positive: contribution to two-way 
trJdc:. Such industric:s might b'-· pronusing fields for d'-·veloping countries that 
hope to build n'-·w trJdc: rdJtionships wich DMEs. 

This quc:scion can be Jddrc:ssc:d by br\.·Jking up the presc:nt sample: into 
industric:s dcfo1'-·d at dtl' thrl·c:-digit level of the SITC and re-estimating the: 
tirsc of the: two relationships shown in Table: IJ.3 for each industry. The: 
regrc:ssion coeftifinHs of the dirn·tion of quality diffrrc:ncc: (shown in Table 
B'J of the: stJtistifal appendix) yield imc:rc:scing c:vidrncc on IIT of individual 
ind1•scries. The quality diffrrcnce VJriablc perfornwd romrary to expectations 
(due is. it curil·d J nl'gJtiVl' sign) for less than one-third of thl· 87 industries 
considl·rl'll. I lowever. the nq~acivc: rncftirients \H'rl' statistic Jtly significant in 
only four of these C.ISl'S. f'or anmhc:r one-third of thl· industry observations, the 
qu.11ity ditfrrrnn· rnefticil·m w.1s signiticmcly posiciw. Not all thl industries 
111 thi' subsl·t .Kcounced for l.1rge portions of thl· coc.11 v.1lm· of cwo-w.1y tradl· 
bl·fWl'l'll l>M b .111d dl'\·dopin!'. countries. The foilowmg discussion fo;:U~l·s 

on cl1osl· mdustries where two-w.1y tradl· hl·t\\Tl'll l>M Es ;111d dl·n·loping 
countril·s cxn-eded till· 1m·.111 v.1lue for the l'll[lrl' s.1111pk of industril·s. 

lkcmsl· the models lk.1l111g with qu.1lity difti.·rl·tlfi;lfion .1s a sourn· of llT 
n·rognill· only tit1.1l ~rnHb. I( 1s .1ppropri.1tl' co hl·gm tlHS summary hy ronsid
rring rhl' n·,ult, for .-011sunll-r-good' indu,tril',. Tr.1dl' 111 tckn>m1111111icarion'i 
.1pp.1r.1tu' - whirh indudn 1111"t con,umL·r l·krtronic' produns ·- .irrounrs 
for thl' l.1rgl''t portion of llT hl·t\H'l'n I >M h .md developing rountril·s in 
tin.ii produrh. Thl· '1g111tic111tly pmiun· rodtinenr for till' qu.1l1ty diffrn·nn· 
v.1r1.1hk ind1r.ltl'' .1 di·.cmcr d1v1,ion of l.1hour hl'tWl'l'll I >M Es .111d d1·vdoping 
l°Ollllfrll''· ·.-111, rl·sult 1' l''JWC1.11ly 1111port.111r in \'ll'W of the indu,try's pr11111i-
1a·nn· 111 till' t<'t.il llT hl·!Wl'l·n thr two nnmtry group'. Tlw h.11.111n· of tr• 1 .. in 

11,1) 



Table 9.l Imp.Ill of <.JUJllly d1tl<·r<·nn·, on twn-w.w trJ<I<" h<·IW<"<"ll I )ME' Jilli dn•<·lopin~ cnuntri<·' Jilli an•as,.t.' l'JH5 

lndt:pendt:nt --~~r l.!cil> 1.,,." 
[Jirt:ctlon of Exttmt of 

Income"'· Size•' Average.l' Average"' quality qua I lty ~·-

~pt:ndent "'d.rictble'°' similarity similadty income s izt: difft:rt:UCt: ... · diff.,r.,nc.,• valu" 

-· ---·------·~ - ------- -----·- --

I IT-share 0.02b* 0.0%* 0.016* o. 109* 0.028* - 1,4. 7 J* 
0.02b* 0.106* 0.016* 0.120* - 0.00l*U lb.02* 

Suurc"': UNIDO 

a/ yt,., number vi bilatt:ral trade flows (21904) considered in the two linear regresaiona la much le1111 than th" 
theoretic .. ! maximum which would .. pply for trade in all four-digit SITC categories involving 22 DME countri1u1 and 
2~ dev.,lopi11g cC'untries. The reason is that only non-~ero values of !IT could be considered due to the dt1flnltlu11 
of the quality-dift"r"'11ce variables. 

!!/ Independent variables (uther than the dwrmy variable indicating the direction of quality ditfer11nce) have been 
standardizo·d to unit variance. Asterisk& denote statistical aignlticance at the I(*), ~(**) and IO(***l per c"nt 
levels. 

cl I IT-share in bil"l"ral trade ol a four-digit SITC category between a DHE and a dt1vtdopi11g country. 
~I Negative of tht: absolute difference in per capita CDP of trading partners. 
'E.I Negative of tht: ablioulte difference !11 total CDP. 
~I Arithmetic mean of per capita CDP of trading partner countries. 
g/ Arit~tic ...,an u( total CDP. 
~I The dumny variable used to indicate the d!r.,ction of quality dilference assumea a valut: of I ii the unit value 

ratio (exports/imports) of the lll'IE's trade with the developin1 country exceeda unity and the value of 0 otherwi11e. 
ii Ratio betwe"n th .. unit valu" of the DHE'11 ""Porta to the developing country 1rnd that of lta Import& from the 

latter. 
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telecommunications apparatus was slightly in favour of developing countries. 
and the industry appears as a quite promising area of trade expansion for 
this group. 

Similar n.-sults were obtained for trade in domt.-stic electrical equipment. 
Although the total value ofllT is substantially less th.m for telecommunications 
app:ratus. the dcvclc'ping countrit.-s arc net exporters ;md quality differcnn.-s 
exert the expected influence. Other typt.-s of consumer goods where vertical 
differentiation is an important determinant of two-way trade arc rubber articles 
and plastic articles. 

The most striking l·xccption among consumer goods was the clothing 
industry. The quality difference variable h:td a significantly negative impact 
on the share of North-South llT. This means that, in cases where the quality of 
a DME's exports to J dcvc!oping country is superior to that of the reverse trade 
flow. the share of llT tends to be low. Viewed from a different angle, the net 
exports of developing .:ountrics .ire higher if the relative quality of their gross 
exports is low. An expbn.ition for this nq~ativc (positive) impact of qu.ility 
difference on llT (net exports} can be stated in terms of price diffcrcntiak As 
the developing countries' gross exports become cheaper in relation to those 
of the DMEs, their net l'Xports rise. 

Other instances of a statistically significant impact of quality difiC:rcncc on 
the share of llT were detected among capital goods or industrial intermedi
ates. Although they arc not truly represented in thl· formal model outlined 
previously, the intuitive reasoning is similar to that for consumer goods. It 
is best expressed in the words of Flam and Helpman (1987, p. 821), who state 
that llT in •1crtically differentiated products (of all types) is bound to arise 
'because in a given country thl· range of produced qualities docs not correspond 
precisely to the dl·m.indcd range of qualities'. If demand for intermediate and 
c.ipital goods as wdl .1s dl'fn.111d for tinal goods is considerl·d. the sa111c basis 
for llT in vertically diffcrrntiatl·d products still applies. And quality difti:rrnn· 
plays the s.1ml· role in thl· two-way trade of these goods as it docs in consu111n 
products. 

The n·sults ot 111dustry-spl·citic regressions Sl'l'lll to support this view. 
Thl· c.uq~ory with thl· largl·st valul· of llT bl·twn·n North and South i' 
dectrical nud1ml·ry and .1pp.irJtus. Thl'Sl' products consist mainly of c1p11.1l 
equipment and rd.1tl·d l'quipnH·nt rompom·nt,. S1mil.1rly. thl· '1Xth-l.ugl·st 
trade C1tl·gory by v.1luc of llT ('other non-dl·ctrir.11 machinny') 1s .1lso .1 
c.1pital-goods industry. Till' 'luality difti:rr·rirl· v.m.1hk for both indmtril'' WJ'i 

positiw .rnd st.1ti,t1c.1lly s1g111tir.111t. Three other r.1pit.1l-good, indmtrie' with 
s1g11itif.111tly pm1tive rod'ticienh h.ive lower tr.1dl· kvds. though thl·,e .lrl' by 
no llll'.111' nq.~lig1hlc; they indudl· texrik .md k.ulwr m.1ch111ny. m.1d1111l'S for 
'Pl'nal indmtm·,, .111d 'hiJ" .ind ho.It,. 

The orn1rrl'lire of '1g111f1r.mtly P'"itin· nid'tinrnh \\".1' gn·.11r't .1111011g 
prod1Kl'r' of 111tn111nli.1tc good,, .111d m.111y of the,e mdu,tnr' .1rro11111cd 
for ,uh,t.11111.11 .11110111H' of 1:·1. Ex.1111pk' 111d111k org.1111r d1c111ir.11'. pl.1'tir 
m.11cr1.11'. p.11wr .111d p.1pcrho.1rd. gl.1''· .md rwo «tcrl 1".1tcgom·, (11111\·cr,,11'_ 
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pfatl"S and shn·ts and tubes. pipl"S and t'.:rings). Other instanCl"S of quality dif
ti:rcntiation in the llT of industril"S producing intermediate goods were notc:d 
for mc:tal manufacturl"S and for c:quipmc:nt for distributing dc:ctricity. From 
such fl"Sults. l'vidc:nl·c: of quality ditli:rc:ntiation on the basis of technological 
diffc:rc:nn-s may be: infc:rrc:d. 

The: role: of quality ditli:rc:ncl· in llT could be: discussed at grc:Jtc:r length 
but \Vould probably reinforce: the: gc:nc:ral imprl"Ssion that the cffr-cts arc: not 
uniform across a broad spectrum of manufacturing industries. More dc:tailc:d 
industry-specific studies would shc:d light on the: particular characteristics of 
llT. However. such an approach would go far beyond the: scope: of the: pR"SC:nt 
study. and the: industry-specific rc:grc:ssions reported previously mark the: end 
point of this exercise:. Though not comprc:hc:nsivc: and highly tentative:. the: 
forc:gomg results rc:vcal sc:vc:ral insights regarding the: rc:lationship bc:twc:c:n 
vc:rtic;il difti:rcntiation and llT. The most important is that. on average:. quality 
diffc:rrncc: has the c:xpc:cted impact on North-South llT. Moreover. this impact 
is not restrictl·d to consumer goods - as thc:orctic.il modc:ls might suggest - but 
holds also for industries producing intermc:diatc:s and capital goods. 

Annex: Foreign direct investment versus trade 

lri this chapter statistical tc:sts wc:rc performed to ascertain whdhc:r or not the 
vari.iblc:s that have bc:rn thc:orc:tically linked to intra-industry trade influence: 
this type: of trade. As pointc:d out above:. the empirical results obtainc:d arc not 
particularly strong. !f the role: of scale: c:conomic:s and product diffc:rc:ntiation 
appl·ars somewhat ambiguous. thc:n arc: thc:rc: othc:r factors that might at kast 
partially account for 'IT? 

In a standard l 1-() model. diffc:rc:nces in factor endowmc:nts produce: 
diffc:n:nces in factor prices and product prices. If H·sourcc:s arc: immobile:, 
trade: in goods takes place. If factors arc: allowed to move bl·twc:cn countril·s. 
factors (in particular capital) will move in response: to international diffc:renn·s 
in factor prices until all differences in factor rewards arc arbitraged away. And 
inter-industry tradl· and Fl>I. for instance. act as substitutt'' for c:ach other. As 
was llll'lltioned earlier. the international movt·ment of physical capital may 
havt• accountnl for thl· weaker results obtained for this factor in attempting 
to explain inter-industry trade. 

Tht· situation is murh more ambiguous with n·spt·n to intra-industry traoe 
and spt·n.11ization. Since thi' cvpc of tradt· can occur where no sig11itic111t 
ditli.·n·nn·s in factor rt·w;1rds exist, Fl >I can also oc.-ur in a similar rnvironmcnt. 
In this CISl', doc:s H>I art as a substitutt' for tr;Hk or a~ a rompkment? At 
this poinr evcn tht· theoretiral work on this quescion is not dc.1r. ( )n the 
<>llt' h;111d. Agmon (I CJ7'J) argues th.v FDI .md intra-industry tr.1dt· .1n· strong 
rnrnpkmcnb. The reasoning behind his rondusion is that the ~;;11m· fartors 
that luw lnl ro thl' growth of TN< :s Mt' al'o the fanor' th;1t stimulate 
intra-111d11,try tr.1dl'. Thi' would SlTlll intuicivdy plau,ible ;I\ till' vol11111l' 
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ot wo.ld trade ~nd the volume of FDI have both been expanding in the 
postwar era. On the other hand. Norman and Dunning ( 1984) in a recent 
survey reach no firm conclusion on the issue. In som.:- casc..-s FDI is a substitute 
for trade and in other casc..-s it is complementary to it. The rc..-sult depends on 
the type of product bc..·in~ traded. the: size: of transaction costs. and the extent 
of scale c:conomic..-s. A similar rc..-sult nn be obtained within the: standard H-0 
framework. Markuscn (l'JH3) has recently found that a suitably moditic:d H-0 
model c..·an yidd a varic..'ty of l-ircumstann-s where FDI and trade arc cithc..·r 
submtutc..-s or complements. He also shows that difli:rcnccs in production 
technology between countric..-s and a variety of product and factor market 
distortions can lead to situations where: FDI and intra-industry trade arc 
complements rather than substitutes. 

Empirical studies on this issue: arc: at this point scarce_ Norman and Dunning 
( 1984) find that intra-industry FDI tends to be greatest in tc:chnology-intc:nsivc: 
industries such as chemicals and allied products, c:rginc:c:ring products, and 
electrical and electronic products. In a recent survey on intra-industry FDI, 
nugman (1985) concludes that this type of FDI would be most common 
among high-income countries. The: primary industry characteristics would 
be a high-income..· dasticity and a high level of technology. Intra-industry 
FDI would seem to be determined by the: same: fartors that determine: intra
industry trade:. 

Over the last thirty years, the H-0 model has been rdinc:d to deal with 
the international mobility of capital. This dc:vdopmc:nt has been part of a 
more gc:nc:r;il line..· of research aimed at investigating the effects on predicted 
p;ittc:rns of trade of rcbxing some: of the: more: restrictive: assumptions of 
the 11-0 model. The: advantage: of starting with the: 11-0 model is that it 
concentrates on the relationship betwn·n J coumry's p;ittc:rn of international 
trade and specializ;ition and its endowment of factors of producrion, such as 
capital. The intenJJtional movement of capital, such as FDI. can be treated 
in a manner similar to changes in the factor endowments of the sc:ndin~ and 
rc..·cc:iving countries. Thus, the relationship between international trade and 
foreign investment can be analysed in an integrated fashion rather than treated 
as sc..·paratc: and relatively unrelated phenomena. From these propositions it can 
be established how H>I Rows ;iffect patterns of trade. 

In an 11-() framework. trade ;md FDI arc potential substitutes. ·ne greater 
the volume: of trade..', the..· lower the volume of FDI and vice versa. It can also 
bl· anticipated that H>I Rows from relativdy capital-abundant countries to 
rdat;vely capital-scarce rnuntric..·s. FJ>I, like trade, also affrcrs the relatiw prires 
of facrors of prod11ctic111. As sn·n abow, intanational c1pical movements tend 
to equali7l' factor prin.·s arross countries. Li kl· trade, H >I would tl'lld ro raise 
the rc..·turn to till' reL1tivdy abundant factor in both rountries. 

Thl' 11-<) fra1m·work .1lrn yield-; testabk hypothl'Sl'' concerning the Rows 
of H >I. hom rill' modd om· would assume that H >I would tend to originatl' in 
l·.1pital-.1bunda11t countries and lfow to r.1pital-sc;un· niuntri(·s. The..· c..·mpiriral 
c·.r1dc11n· on H >I Sl'l'll1' broadly rnnsistcnt with this hypothc..·s1s. ( ;ros~. inR<'w~ 
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and ourtlows of FI>I on J pl.·r .-ap1CJ b.isis si:i:m w v.iry sysci:macirally with 
incoml.· pl.·r rapiCJ. (;rns!> ouctlows .iri: high for thl.· highl·st-incomi: countrii:s. 
but thi:n fall off sharply Js a nmmry's pi:r l"JpitJ .ncomi: di:dini:s. Gross 
inflows abo dn·lini: sysCl'lllJtKJlly with pi:r capitJ inl·omi:. but not Js rJpidly 
JS ourtlows. As J ri: .. ulr. only chi: richl·sr rountril.·s hJn· ni:t Olittlows. Jnd th.: 
middk·-innlllll' countril·., ti:nd to h.ivi: th.: highl·st ni:t inflows (Dunning. I 'JX I). 
Furthi:r lk.ldwm ( l'17'J) hJs shown that FDI of th.: USA tl'!lds to bi: highl·st 
in hbour-mti:nsivi: induscrii:s, whKh gl·ni:r.illy conforms to d.i: prl·dirtions oi 
thl· H-<) modi:I. le WJ., also hypothi:s1zl·d thJt CJriffs (and ochi:r barrii:rs to 

trJdl') would fl·nd co srimulJcl· FDI. EmpirirJlly this "l't:ms to bl· th.: c1si:. 
J'> CJriff Jnd non-tJriff b.:rr:t:r' hJvt: bi:i:n found co prnmoti: FDI. Jt least in 

di:vdopmg countnl'"· 
Thi: familiJr modd thu .. providl·., a '>llnpk· l'Xpl.inJtion of Fl>I as J pron·s., 

of arbitr.1gi: whnl' tir111., 111ovi: cJpiul from J location whi:ri: it'> ri:turn is low 
to .1 locmon whnl· its ri:turn i' higha. As .1 ron'>l'l)Ul'llfl', th.: i:xplJn.ition 
for H >I r.111 bl· tll·d cn thl· i:xtsting Jnd wdl dn·dopl·d tlll·ory of intan.itionJI 
tr.id.:. Tiu:, cxpl.in.mon. howi:n·r. n1.1y hi: somi:what too neJt. Si:vaJI obvious 
.11w111.1hl·, .1ppl·.1r w1rh ri:.,pi:rr ro •hl· 111ti:rn.1t1on.1I 111on·ml·nt of c1piral. 

It h .... hccn ob.,ern:d th.It 1he USA rn1ds to h.1vi: ni:t mutlows of Fl>I 
.md net 1111porr.. of porr:i1ho c.1pir.1I. Thi' posl'S thl· 4m·st1on of whl·tha it is 
pm,1bk for l·q111tv c.1p11.1I to he rh<'.1p (.1bund.111c) .111d portfolio fap1tJI to bi: 
l·xpens1\·l· ('c".Hfl') .. 11r.ult.111nH1'I~-. Furthl·rmorl-. 111.my devdopl·d coumril·' 
s111111lr.111l·ou,ly .1rrr.1ll H >I .md export r.1p11.1l Jhro.HI. Sufh bi:h.wmur docs 
not wnn to hl· «on'''tl'!lt with th· export of c.1pit.1l from .-.1pitJl-Jb1111d.111r 
.-ounrne' to ,-.1pn.1l-'4·.1rn· countnl''· The cx!stcnn· of ,ud1 .111on1Jlil'' h.1s 
led to .1 n 111'1<kr .1hk .111101111t of thl·orcth-.11 work ronccrnmg non-tr .1d1rio11.1l 
l'Xpl.111.1t1tim of H >I. A, .1 .. r.1rt111g point. nu"r of th1, work ;i,sllllll'\ th.It till' 
111.1Jor vd11.-k for H >I I' thl' TN<:. S1111 l' It h.1, been shown rhat thl· l'Xl\(l'llCt: 
of INC:, 1' 111.-0111p.1t1bk with the .1 .... umpr1on of pnti:.-c compem1011. H j, 
nor .. urpn,mg rh.H .H k.1,r 'Ollll' oh.,avnl H >I !lows .lfl' 111ro11'i'll'lll with thl· 
rl·,ulr.. ohr.1111nl fr11111 rhc 11-() modd. For cx.1111pll-. 1f perti:rr ro111perit1on 
prl'v.111, 111 .-.1p11.tl 111.1rk1·r,, .my d1fti:rn111.1I, oe!Wl'l'll the rerur11' ro c1pir.1I 
n1g.1gnl 111 v.mo11' .1n1v111e' would bl· hriskly n1111pl·rnl .1w.1y. If rlu~" not 
rhl' .-.1,l'. .-.1p1r.tl 111.1y nor l".lfll .1 homogl'lll'Oll' r.tll' of n·rurn w1rh111 .1 «our11ry . 
. 111d rht" c1p1r.1l tlow' 111.1y lw.-onll' d1ff1nilr to prnlin. 

Movmg .1w.1v frnm rhe ·"'11mpr1011 of pt·rfrn .-0111pe1111011 h.1' y1d(kd 
'l'\'n.tl ocher l·xp!.111.1r1on-. of H >I wl11d1 form on rhl' opa.H1011 of rhc TN<:. 
( >m· of rill' .-.1rlil''I npl.111.1111111' of H >I 1' rhl' produn-.-ydt· hypothe'1'. 
Anordmg to rl11, hyporh1·'''· m·w produn' .ir1· 1111r1.11ly produrnl 111 tlw 
1kvdopnl < 111111trin ow mg ro rhl' .1v.11l.1b1hry of rt''t'.1rd1 .md dl'vdopml'nl 
t:1nhtll'' .111d rill' 101.Hlllll.il .1dv.1111.1gl'' of hl'lllg (low Ill !Ill' l'Xpl'dl'll 11J.1rkl'!. 
A, rhl' prod11111011 pron'" b.-.-oml'' .. r.111d.1rd11nl .md tlw donw,IK 111.1rker 
b~-. 11111.-, ,.1t11r.1tl'd. t1r111' lwgm ro .-xporr rh.- produ..r. If '11rn·...,ful. ti rm' may 
.. r.1rr to 111vl·,r Ill pl.1111 .111d np11p111.-11r .1hro.1d whrrc ""'t' 111.1y b.- lown. ·1 hl' 
ti :.ti ,t.1g.- of th< protl'" 111.1y mvolvc H >I !low' 11110 dn-.·lop111g 101111rr11·, wnh 
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thl· production being l·xportl·d to the market where the prodm·t was originally 
produced. According to thl· prodtKt-cyck hypoth1:si ... FDI could o..-i:ur either 
as J result of thl· intl·rpcnctrJtion of d..-vdopcd countrn: .. ' mukets or thl· 
dn·dopment of lower-cost production sites. Th1.· forml·r would involve FDI 
among capitJl-abundant countries and thus would not hl· easily expbittJbk 
in J mon· traditional capitJl-ubitragl· fr Jml·work. 

Thl· idea of J cyde can also be found 111 Kojima ( l'J78). In KojmtJ·s 
mood FDI flow'> from lkvdopl·d nmntril·s into dn·dopi1~g 1.·uuntril·s on 
the basis of rnmparJtiw advantJge. Thi., cypl· of FDI is •tradl·-oriented', 
in the sense thJt it Jllows prn·iously uncxploitl·d rl·sourres to be used. 
Thcrdon· flows of H >I in thi., modd result mai.1ly from the evolution of 
thl· internatiortJl division of labour. This i'> an 'industry-cyck' appr.,Jcn as 
opposed to Vernon's 'product-<:yck' approach. Thl· model. while appl·;11ing. 
is not particularly gl·1Kral as much FDI dol·s not tic thi., pancrn. I Iowevcr, it 
WJS dn·dopl·d to ..-xpl.iin jJpam:se Fl>I Jnd l'Xplintly rcnigniZl'S that other 
t"lirms of FDI m.1y c.111 for othn l'Xpl.in.1tions. 

Th..- producc-cyck .mt! industry-ryrk· hypoth..-.. ..-~. whik scl'lningly rapabk· 
of l·xplainmg '>Onll' forn1' of FDI. Jrl' not p.irtin11Jrly useful. Mo'>t recent work 
has bmlt on the expl.m.mons prm·1lkd hy I Inner ( l1J/f1) .md Kindkb~·rgcr 
1 l'Hi'J). The ">t.lrtmg prnm ot these cxplan.1w1ns I'> tlut tinm umkrtJke H>I 
111 onkr to c.1pturc l.1rgcr protih from ;1 monopoly over rcnt-y1dding asst'h. 
S1•llll' of thl''l' .1dv.111t.1gl'' n1.1y indudl· patl'n~ .. arn·s, to fl·rlmology. mana
ger1.1l ,kills. 111.irkctmg skill... or .1 rc1·og111z.1hk· hr.md n.1111t·. In thl'> '>ltu.1tion. 
rent I'> ddi11nl .1' .1 r.1tc of retmn grl'.ltl'~ th.111 tlut whid1 would occur in 
j perti:rtly compl·t1t1ve m.irl..l·t. If r.1ptum1~ th•: rl'lll'> .1vail.ihk from such 
rl·nt-y1ddmg .1ssct'> outwc1gh' tlw di ... 1dv.mt;1gr'> of oper.uing in .1 forngn 
m.1rkl·t. H >I 111.1y orr~1r. A w..-.1kn..-s' of tl11., c-,;pl.111.1tion Jie, m thl· question 
of why tirrm wou!d hoth..-r wah H >I whrn thl''>l' renr.. rould thl·ort·tically 
Ot' r.1pturnl vi.1 -.dlmg or le.1-,ing mt.111g1hk .l'>'>l'ts. I lo\\'l'VL'r, 1f 111.ukcts for 
thl''>l' .IS'>l'h .ir;: nnp..-rfrn. rl'llh c111 he rn c1vl'd by thl· owners of till' .1ssct,. 
M.1rkl·t i111pl·rti:nio1h gl'lllT.1lly on ur hn .11;,e of the spl·o.11 d1.1r.1ncnstics 
t1f int.mgihk a"l't' wl11ch 111.1ke .mm-kn~th tr.ms.irtiom diftirnh. M.111y of 
tht.,l .. 1•,.,l'ts. l'Spi:u.11ly ll·ch11olo~y. h.wc public-gmid, d1.1r.1ct..-ristirs m tht· 
'l'll'>l' th.it their ll'l' docs 1101 di1111111sh tht·ir 'tock. Al,n. ona· devdopnl. 
ted:nolo~y 111.1y bl· reproduced at link- fo'>!. If surh .J"l'ts W~Tl' ">old in tht· 
oprn m.1rkl·t. their .1v.11l.1h11ity would qu1rkly bn'<lllll' such clue the inno
v.11111g tirm rould g.1111 link by sl·!lmg them. A '>n·oml prohkm is that if 
pro,p1·nivt· huy..-rs .ire fully 111for111nl .1hout till' prn luct. thl' tinn 's markl't 
pm.\n might v.1111sh. Thu ... cxportmg or l'I >I tlows bl"fOllll' more .1ttr.1rtivc 
.iltl'rll.l!IVl',. 

Anorlll'r llUltl' popul.1r t'xpl.111.111011 of f·I >I 1s the 111tcm.il17.1tio11 thl'ory 
tiirmul.1tnl hy Burklry .111d ( :.1sso11 ( l'J7(1). Tl11s modd cmph.t'>IZt's rill' afort·
llll lltlonnl 111.1rkl't f.uhm·, for tl·rhnology .111d lllll'rllll'd1.1tc inputs. Thl' ror
rt".pt111d111g 111.1rkct' .trl' • om1dcrnl 1mpnfrn 111 thl' ,t·nw th.It thq• .ire diftiruh 
to org.tlll71', P"'l' 'l'fltllh problem' of llllfl'ft.11111y .. 111d t1ftc11 111.1kr 11 d1ftin1lr 
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to exploit fully the value oi intangible assets. In order to bypass these imper
frctions. firms internalize their operations. This involves the familiar forward 
and/or backward integration of produl'lion activitil-s. The internalization of 
markets, if it occurs across national boundaries, results in FDI flows. In 
the market for various types of knowledge, the incentive to internalize 
is particularly strong. Tht'. creation of innovative production processes or 
produl·ts involves lengthy time lags, considerable investment, and sometimes 
a high degrel· of uncl·rtainty. Under these circumstances, the firm may well 
be able to reduce its outlays by internalizing its nperJtiuns rarher than using 
external markets. A furtha possible benefit of inten~1tional internalization is 
that the firm may be able to set intra-firm prices in such a way as to avoid 
n:rt .. iu typ.:s of ~ov::mm::nt intervenuun (i.e. transfer pricing). 

The most rerent approarh to FDI involves pulling together various expla
nations of sul·h investmenc in order co attempt to formulate a more unified 
explanation. This edectic theory oiFOI, whirh is also sometimes referred to as 
the OU (ownl·rship locacion intl·rnalization) paradigm. has been developed by 
Dunning ( 1977, 1981 ). In this model. three essential rnnditmns must be met for 
FDl to lKCUr. First, the firms should possess ownl'rship advantages associat::d 
with intangible assets mentioned earlier. Second. locational considerations 
su.:h ~s tariffs and transportation costs should dictatl' whl'thn a firm pursul's 
FOi rather than c: . .;pnrt'i thl· prndurt. In engaging in FDI. the firm must 
consida whl·thn it can ovanmtl' the locationai disadvantages of opc:rating in 
a foreign location. Dunning also emphasizes the opportunities of combining 
ownaship adnntagl's with thl' favourabll' factor endowment advantagl'S of 
foreign n1untries; whik factor l'ndowml·nts arl' considered. they cntl'r the 
model in a diffi:rcnt way from in thl' 11-0 model. Finally. intl'rnalization 
must be rnnsidcrably more bendicial to the firm than sdling the advantages 
it po'>sessl·s on the: open rnarkl·t thr,~ugh licensing. 

What sel·ms ckar is that many of thl' diftirulties associatl·d with explaining 
the patterns of H >I arc associatl'li with intra-industry trade. This type of trade 
1s diftirnlt to rcrnnrik· with the standard 11-<) model. as it dc;1rly implies thJt 
a country has .1 simuham·ous cornpetitiVl' adv.111tagl' and disadvantagt· in till' 
same product category. Intra-industry tradl' can on-ur in a world where thnt· 
art· no differl'IKt'S in farwr endowments and thus no diffcrl'llCl'S in factor price' 
hetwl'en countril',. 

At this point If should he dl'ar th;it the knowledge conn·rning thl· detn
minant~ of Fill is inrompktl' .it hest. In till· mmt general terms, it Sl'l'lll' 
that the 11-<) prnlirrion tlut H >I will flow from rap1tal-ahundant countries 
to c.1pital-sc1rre roumries ,c;ems to hl· rorrn·t in 1hl' Ionµ; run. S111n· in rill' 
hook thl· fo1us has hl'l'll on lonµ;-run rh.mgl'' 111 spni1liz.1tion .md tradl', 
the 11-<) modd may not bl' tot.ally inarrnratl'. I loWl'Vl'r .. 1 '1111pk 11-<) 
'tory of H >I 111.1y he: kss wdl su1tnl to explain till' flow of H >I .1monµ; 
c.1p1tal-ahu11dant rountfll's, wlll'rl' thl'n· \l'l'lllS to hl· mort· going on tl1.1n 
s1111pk <apit.11 .1rhnr.1µ;c:. Many of thl·st· flow' 111.1y lw 1ntr.1-1mhi'try H >I, 
wl11d1 1s more diftirnlt to t·xpl.11n. Aunnpt., .u ;111 n.pl.111.1t1on usu.11ly rl'ly 
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on sonu.· form of intenuliz.uion of intangible assets. However. at this point 
the literature Licks .m overall theory of FDI. Progress in this area is further 
hampered by data limitations which ronstrain the possibilities to test various 
theories empirically. 

Notes: Chapter 9 

The: role: of vnu.-.11 ditii.·r.·nu.uion tl>r low-nmn·ntr .uion industri.·s c.mnot be 
.1.ccur.1.tdv .1.ssc:ss.·d on th•· basis of the: r•·sults of Table: 9. I . 

.::! This mc:~surc: of IIT mtc:nsitv is .1.11.1.iogous to the RC A indic .1.tor introdun:d 
in UNIDO. l'JX6. Th,· L·ti;1ition alst; rc:llc:cts Oc:.1.rdorffs l'JH-4 suggestions 
on the: prd\:rr.·d w.1.v to dc:sign dc:pc:ndent v.1.ri.1.blc:s in r•·gression an'.ilysc:s of 
intern.1.tion.1.I tr .1.dc: . 

."\ In order to correct p.irti.1.lly for d1tfrrencc:s bc:twe•·n f.o.b .. md c. i. f. n·portc:d 
d.it.i. the: umt v.i(u,·s of b11.it.:r.1i •·xp:1rts/impnrts .lfl' tirst divided by those of the: 
corresponding tr.1.dc: !lows bc:twn·n the DME country .ind .1.ll ns tr.iding p.1.rtm·rs. 
Thus. the: r .inn .icm.1.ily tJkc:~ th•· form oi .1 p.1ir oi 'norm.ilizc:d' un;t nlm·s. 
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CHAPTER 10 

A retrospective view 

Previous chapters have reported on a wide range of findings. An empiri
cal examination of mainstream models suggests the existence of a set of 
'core' determinants which govern patterns of specialization and trade. The 
strength of these determinants varies depending on whether inter-industry 
or intra-industry aspects arc being considered and on the degree of similarity 
between trading partners. National differences in r.:lative factor abundance 
have a perceptible impact on net trade and inter-industry specialization which 
partly conforms with the spirit of the factor abundance theory. Similaritic.'S 
between countries impact specialization and trade when intra-industry trends 
arc examined. 

The description and analysis of these relationships leads to several gener
alizations which can be condensed into a three-part thesis. The thesis consists 
of the following statements on patterns of output and trade at three different 
levels of aggregation: 

(a) At the level of the manufacturing sector. comparative advantage is posi
tively influenced by abundance of physical capital; the role of highly skilled 
labour is ambiguous. 

(b) At the level or particular industries, inter-industry patterns of comparative 
advantage on average follow 1-1-0 predictions where the 'human factor' 
of sl·mi-skilled labour plays an important part. 

(c) The degree of intra-industrial specialization tends to be greatest among 
countries that arc similar in their economic characteristics. Intra-industrial 
specialization is also positively associated with higher levels of income, 
with greater l'e<momil·s of scale and with low levels of industrial con
centr Jtion. 

The strurturl' of this l'mpiriral thnis is dl·u. It starts from thl· broadest 
kvel of aggHgarion - thl· pattl·rn of spl·ri;ilization distinguishing between 
m.mufacturing ;md othl·r sectors of till' l'rnnomy. I laving idcntifi.:d the 
dl·t,·rmin.mrs .It this level .. ltfl'ntion turns tn thl· intl'f-industry srructurl· and 
isolatl'S thl· major fnrn·s th;1t dl'tl·rmim· thl· romposition of thl· manuforturing 
Sl'ftor. fin.illy, thl· thl·s1s rnnsidas thl· intr;1-industri.1I partl·rn of spl·riali:i'.ation 
.md rhc rdcv.mt dl'fl'r111111.111h. E.1rh of thr thrl'l' rompotwnr' of thl· thl·sis 1s 
bndly rnnsi1krl·d hdow. 
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Sectoral comparative advantage 

The a~scrtion that abundance of capital is a source of sectoral comparative 
advanugc is supported by scvcul pieet.'S ofcvidcncc. The DMEs' overwhelm
ing sharc."S in global production and exports arc matched by an equally large 
proportion of the \\ orld' s supply of physical capital. The abun<lanl·c of physical 
capital is a general characteristic of the pattern of factor endowments which 
applic.-s to all DMEs. 

The rc.'Sults of the cross-country analyo;c.'S of net trade in various industri1."S 
knd further support to this view. Physical capital and highly skilled l.ibour 
arc both important dctt.·rminants of net exports: the former usually has a 
positive impact. whik th·· lattl·r generally has a negative impact. As there 
arc a number of reasons to mtcrprl't these cross-1.·ountry results as a reflection 
of sector-wide determinants. physical capiul stands out as the major source of 
comparative advantage in manufactures. In fact. of the four factors considered 
in this study. physical capital was the one that was mainly responsible for 
significant differl'llces in the cross-country pattern of factor abundance.·. 

Inter-industry comparative advantage 

The slaterr.ent that the intn-industry pattl·m of nm1parati\·e advantagl· on 
an·rage follows t:Ktor abundam·e mks receives support from s1.·vnal parts of 
thl· study. A rompn·hcnsive test was conducted ti.n ""•countries. 90 indu~tries 
and four factors. On an·rage. net trad1.· and factor endowml·nts \\Tre found 
to b1.· related as predicted by the gen..-ralizl·•I 11-0 thrnry. 

The factor abundanc1.· proposition appears to ..-njoy .1 nmsider;1bk de~rc.·e 
of 1.·rnpiric.11 support 1.kspit1.· the unrealistic naturl· of som1.· of the assumptions 
re1.1uirl"ll for its form.ii deriv.1<ion. In fact .. It k.1st one of the assmnptions 
usu;11ly nude to dcriw 11-<) rcsulh is grmsly vaol.1t1.·d 111 the r1.-.1l world. Th1.: 
postul.1te that fa1.·tor int1.·nsitics of industri1.·s .ir.· th1.· sarm· in .111 couri;ric' (1.·n·n 
in th1.· weak scns1.· of .111 ordi11.1l 1.·1.juiv.1knn·) is ck.1rly rdmnl hy th1.· n·idcnn· 
rnmpikd h1.·rc. 

hrrthn -;upport for this intapr1.·t.1tion is d1.·rin·d from thl· rountry-o;p,·crtic 
rco;ults on inrcr-indmtry p.1tt1.·rns of output .111.I tr.1d1.·. lkr.1m1.· th1.· 11-<) 
theory 111 hrgh..-r di1111.·11siom is countrv-oril'nt•·d r.1rh1.·r rlun i11d1Mry-onounl 
(lkardorff. l'JXO. l'JX2). th1.· rc•mlt' for 111d1v1d11.1l wuntn•·, .m· •·sp1.·n.1lly 
rdn·.mr. Tlwr1.· i' .1 d1st111rrao11. how1.·n·r. b1·tw1...-n p.1rr.-rn' of 'p1.·n.11i1.1tion 
in output .md tr.ilk rlw n:1d1.·nn· pat.1i11111g to •·xporh 1.·xl11bu' slightly stronga 
11-() tr.1its th.111 p.irr.-rns of ourp111. 

Thl· .111.1ly"' of inra-111d11,try p.1ttl·rn' of rorn p.1r .1t1v•· .1dv .111t.1g.- rt·v1.·.1 I, 
otlll'r. nior.· d•·t.11lnl. fr.Hun-,. t\111011g tlw four 1:1dor' of prml11ct1011 ,t11d1l·d. 
only srn1i-sk1llnl l.ihour hd1.1\'1'' 111 .1 typ1c.1I 11-<) f,1,h1011. Th•· h.1'1' for tl11' 
.1"at1on 1' found 111 till' grn1.·r.1l fl''' of tlw f.u tor .1h1111d.111n· propo,1t11111 111 
C:h.1pt1.·r 7. Add1tm11.1I 'uppor! 1' ohr.11nnl from till' fo1111try-,pl'nlif r.·,ulh 
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(mentioned above) which assign an important rol:: to a broad class of labour 
as a sourc'-· of intt·r-industry comparative advantage. 

Two other n·marks on the role of semi-skilled labour in an H-0 context 
arc useful to bear in mind. One is that the dominant role of this particular 
factor may partly depend on its low degree of international mobility - a 
characteristic that conforms to H-0 standards. A second. and somewhat 
contradictory. characteristic is that the factor is probably not perti:cdy mobile 
between dom'--stic industri'--s. and that to the extent that it is not, another H-0 
assumption seems to be violated. 

lntr. -industry specialization and trade 

The intra-indu;try picture is a dt.-raik·d mos:ti~· of specialization and trade 
in differentiated products. Except for special c1scs - for cxampk. two-way 
trade between DMEs and dcvelopin~ countrit.-s - the precise pattern of 
intra-industrial SIX'Cialization (which country produces and exports which 
product) is arbitrary. The extent of such specialization and trade is ncvcrthck-ss 
influenced by several forces. some of which an· country-specthc while others 
arc industry-specitic. 

Country-specific factors were shown to exert a strong influence on the level 
ofllT. Income lcvds arc positively associated with llT in almost all indmtrics. 
Similarities between trading partnl·rs (with regard to both income and market 
size) also han· a strong positive impact on lcvds of bilateral llT. In addition. 
industry-specific factors influence the intra-industry share in the whole of an 
industry's l'Xports and imports. The intl·nsity ofllT is systematically highc:r in 
industries that an· relatively kss conn·ntratcd (panicularly among the l>MEs). 
And within this class of industries. llT intensity is sensitive to economics of 
scale. This pattnn of 'nested' l'ffccts on the share: of llT is largely in the spirit 
of the major models of intra-industrial spn·ialization. 

Finaily. thl· analysis of two-way trade b'-·twl'l'll the DMEs and dt·veloping 
countries provides rl·sults that represent a point of t.m~cncy between thl· thnny 
of comparatiw adv;11n;1gc and its altcrnati\·cs. Diffrn·nn·s in spl·l·i;ilization arc 
influl·nn·d by ljU.11ity diffal·nrc bt·twn·n versions of an mdustry \ produns. 
This n·sult m.1y wdl h.1w its roots in factor .1bundan.-l' which may affect 
p.lttcrns of spcri;11iz;1t1011 l'Vl'll at the most lkt.1ikd kvel. 

In condusion. thl· Ii.Kus of this book has bn·n on th<.· prl'S<.'llt.ltion of 
l'mpiric1l ll.U.1 .md on tilt' intafal"l' lx·twl'l'll l'mpiric1l and tht·ort•tic.11 aspc:l"ts 
of spaializ.uion .111d tr.1dl·. The: nn·d to brmg thcst· two linl'S of rl'\l'.1rch more 
dosdy togl·thn ofti:rs a rirh .1gl'tlda for forthn work. lkl".nm· thl· sropl' of thl· 
srudy has bn·n r.uha bro.id. no p.1rtinilar ;ispnt nmld bl· trt·.1tnl in thl· tkpth 
that .1 morl' n.1rrowly fonisl·d study would .1fford. Tlll'rdort· Olll' ohJl'l"tiVl' 
of ti1rtlll'r work .1long till' lim·, of thl· prt'Sl'llf book would bt· to dl'l'pt•n tht• 
.m.1lysi' of n·rr.1111 su~jl'<"h. 

h1rthn progn·,, 011 till' llll'thmlolog1r.1l rools of rr.1tk .111.1lysis '' .1lso 
tk,ir.1hk - .111d mo'r likdy. That• .1rt· opportunifln to 1111provt· on tht· 
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empirical measurement of a number of concepts. for example. Measo.m .. -s that 
would better rc:tlect the underlying theoretical concepts arc expected to provide 
a dearer understanding of the forn.-s driving today's world economy and serve 
as a much stronger bridge between theory and empirical work. Exampk-s 
relate to the asSl'SSment of countril'S • R-source baSl'S. the measurement of 
industril-s· factor rc:quireml"nts and. in particular, the measurement ofindusrry 
characteristics from the n:alm of new trade theoril'S. ProgR-ss in the ar::a of 
country analysl'S is also important. as the underlying factor abundance theory 
is country-oriented. The typt.-s of rl-sults that can be expected might be more 
relevant to policy issues than the sweeping conclusions usually drawn from 
cross-country studil'S. 

As far as the results on factor abundance and tr.ide arc concerned. the 
major poir>~ <'f interest concerns the role of semi-skilled labour. Much of 
the evidence analysed here was based on a very broad concept of this type of 
labour. Future reseJrch could be directed towards examining the relationship 
between trade and semi-skilled labour in a morl· detailed fashion. lktinements 
in the ml·asuremcnt of labour categories that embody skills closely related to 
the production pnKess would be desirabl.:. In this connection a more extcnsi\·e 
analysis of the relationship between trade and sl·mi-skilled labour from both 
an industry-specific and a country-specific view should be attempted. 

Among the many possibilities to improve on the .inalysis of HT. two can 
be mentioned. First. new insights could be expel·tcd from more extensive 
investigations of industry-specific llT. Case studil·s might be particularly 
useful in order tu get ;1 grasp on the precise type of two-way trade under study. 
Sewnd. thl· rok oi v;:rticai differentiation in llT deserves more attention than it 
has sometiml·s n·n·ived. More evilknce i~ ncl·dcd on intra-industrial variations 
in i.Ktor intensitil·s. on rangl·s oi product quality. and on thl· ensuing potential 
for dn·eloping niuntries to participatl· in two-way trade in manufactures. With 
thl·se Ill"\\. tools. the rn;o bodies oi theory considered here r.111 be titted more 
closely with cmpirir.11 acrnunts oi trade and speci.1lit.ation. 
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Appendix A (Technical) 

A procedure for validating the H-0 proposition 

Thl· propositions of the ~cncralized version of the theory of comparative 
ad\·antage cm bl· l·xpn·ssed in terms of covariam·es or correlations. The 
simpkst rnrrdation result is &hat of a non-posiciw rdationship between 
the aut.uky prices .md net exports of each country. The corn:sponding 
inequality reJds 

p;"t, ~ II v = I. 2 . .... 11) (l; 

where p;' ;md t, ;ne two column vn·cors and dl·signates thl· transpose. The 
first of thl·se n·ctors n·presents thl· autarky pril·es of 111 goods. The second 
rdi:rs en tht.· net ··xporcs of nmntry _i. whit.·h has ht.·t.·n chosen arbitrarily frorr
among thl· 11 nmntril·., of thl· model. In order to obt.1in .1 rdationship that 
simultant.·ou .. ly t.·mbr.Kt."s all 111 goods and 11 countril·s. two matri,·es c.111 be 
t(,rmnl. namdy 

P' (2) 

.md 
T = lt1 t .•... t,.j. 

Th,· two m.1tr1C•·s combmc th•· .mt.1rky prict.·s .111J tht.· nt.·t l·xports of ;111 
rnuntrit.·s. 

A st.n•·m•·nt of \11111p.1r.1ti\·•· .1.lv .111t.1ge wl11d1 hold-; lm.lcr fairly ;~cner.11 

,1.,,,u111pt11111., r.111 thn1 h,· wntkn .1s .1 m.urix inn1u.11ity ot' th•· following 
form: 

u: .. ( P ' # T) u., • II (4) 

wha.· 11.., .111J u., .Ir•· n·nor' n111t.1111111g only 1., .md of kngth., 111.111J11. rcspt.·c
t1vdy. M11ltiphr.1t1011 of th•· two 111.1tnff,p' .111J T ;., c1rri•·d our 111.111.·kmnlt
hv-d.·m··nr f.1'h11111. !-!iVlll!-! n ... · to till' Sdmr pro.tun srt.·riti.·J hy #. In th• 
lir.-r.1mrc ( 4) 1' 1h11.11lv prn.·ntnl 111 tlw form of .111 mm·r prndud ot.·twn·n two 
··xp.111dnl \'l•ftor' 'o .1, to n·r.1111 th•· n1rrd.1t1011 d1.1r.1dn of rlw ln·poth.·sis 
(I k.1r1lnrtf. l'JXO). l'lll' •·11111v.1k111'l' h.·rw•·•·n 'uch •·xtt.·ndnl rond.uions .mil 
rl1,· pr•·,cnt rdi1r111ul.1t11111 .1, .1 111.1tnx 111n111.1luy j., ••• 1,1ly , .• t.1hli,lwd. 

St.1rt111!-! fr11111 (·J). thl' b.1'1!" 11-< > rd.1tio11sl11p for l11i.:ha J1111•·11,1011 .. r.111 
h1· 1·.1,1ly .. r.11nl. The ~1·m·r.1l11nl 11-< > propo,111011 11n1'r h·· of the ,,um· form 
·'' rill' g1·11n.1h1nl l.1w of n1111p.1r.l!l\'l' .1dv.1111.1g•. In otlll'r worik .1 lmk.1~·· 

'' rn1111rnl lwrwn·n .1 1r.11k 111.unx (T 111 rill' .1hon· •:x.1111pk) .111.l .11111rlll'r 
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m;atrix rc:pn-scnting the: dt.-tc:rmin;ants •>f this tudc: ( P" m the: rasc: of the: 
law of comparative: advantage:). The: statc:m1:nt of H-1) rdation.ihips must 
incorporate: variabks rc:pn"Sl'llting factor ;abundance: and factor intl'llSitil"S as 
wdl as rude:. In ordc:r to simplify the: exposition and to retain a close: link 
with the: empirical n-sults of Chapter 7. factor intc:nsitil"S arc: assumed to be: 
the: same: for all countril"S. In that case:. o;uch intc:nsitit.-s can be: rc:pn.-sc:ntc:d by 
a matrix 

(5) 

whc:rc: J 1., is the share: of f;Ktor 11 in the: valut.· of output of good i. and 11 
runs from I to k. The: abundance: of factor 11 in country J is mc::isurc:J by 
the: variable: 1• .m:.I is summarized in the: nutrix 

v = j1•,.,1. (6) 

The: f:Ktor .lbundancc: proposition cm thc:n be st.itc:J as 

ui (V #AT) u., ~ o. (7) 

in close analogy to (.J). From (7) it ca11 bt.· sc:c:n that the: genc:ulized 11-0 
proposition c.m bt.· c:xpr.-~~ed in the same ·l·orrdation-lih·' ti.nm as the: law 
oi comp.aucivc: ad\·antage (4). 

The: major diffc:n:nCl.'S bc:twc:c:n the: hypothc:sc.·s rc:prc:sc:ntc:d by c:~uations \4) 
.and (7) c;n be: c:.1sily summarizc:J. First. in tht.• H-0 frarm·work th'-· matrix 
oi dc:termin.ants i., rc:prc:senteJ hy the factor abundance: matrix V r.ather than 
I"'· the: autarky prin· 111.ltrix. Sc:nmd. the: impa•:t of i;Ktor ;ibundanrc: on 
tr.adc: is 'tihc:rl·d' by farnn intc:nsities. This yic:lds the: t:1111iliar rel.Jtionship 
bt.·twn·n factor Jbund.mre CV) and net c:xports of factor st.·n·icc:s c:moodied 
in trJdt.·d goods ( 'T). Third. because: rnnditions ot factor abundanrc: rnnn:y 
compautive adv.mrage .mJ traJt.· is expH·ssnl as m·t c:xrnrh. th'-· sign oi ch.: 
inl."qu;aluy in (7) 1s n·wrsl."d ;as rnmp.m·d with (4). 

Thl· rdatmnship bl·twn:n the b.1sic bw oi romp.1 .1t1n· .1JvJnt.1ge and thl· 
i I-<) hypn:hc: .. 1., 1s .1pp.1H'nt from a nm1pari.,on bl·twt.·en thl· i1wq1uhtit.·s 
Ill (4) and (7). Tht.· hypnthl·s1., l"1~1plop the l.1w ni comp.1rJtivc: adnnt.1g•· 
to l'Xpbin tr.1,k in tl'rm·• oi .1 'pr11111U\·c:' .,l·t oi rh.irMtl·ris.ics .. urh .1s 
t:Ktnr .. •1dow111ent ... < )11l' oi the: l''"t.·nt1.1l mt.·rhndol•lg1c1l s11·r., for tht.· f.1l wr 
.1h11nJ.i.1n- tht.·ory hl ht.· opa.iti\'l· 1., to lllO\'l' irnm thr sp.ill' oi J1rat 
goods tr ,1,k (rl·pn·sl'lltl'll by T) 10 till' 'P.ll"l' oi 111d1rl'ft tr.1,k in t:11 tor 
'l"rvin·., (rt.·pre't.'lltl·d hy AT). h11l,1w111g th.n 't•·p. ir '' .1 s1111pk 111.tftl'r 
ro '"' ·w th.If rd.1un· t:irror n11lownwnh dl·r,·r111111l' 111d1rt.·rr tr.Hk 111 1:1nor 
'\l"r\'lfn .111d (,omt.·wh.1t I,·" pr(nsdy) rr.1..f,· 111 good ... Thr 'h.111gc 111 'P·Kl' 
of th,· \kpn1dnir v.m.1hk' '' ,,,~~l· .. rt.·•I hy rht.· I krk-.dwr-' >hl;n-V.111,·k 
(11-< >-V) or i.1nor n111rc11r ver .. 1on oi rh,· 1:1dor .1h11111Lnrc hypothl''I' 
.1, rill" ·11.1rur.11' t~•r11111l.1t1011 1ol .1 ~l·m·r.1h:rnl prop11,m1111. Tlw prnl'nt d1~
, ... ,,11111 li111ld, on .1 n•11111111dn•· n·r,um for till" r.-.1,1111 rh.1r .1 rom111odny 
\'l · '1011 \l"l'lll' to h.1vc 11111rc mrmun· ·'Pl''"'' rl1.111 .1 1 1rtor ronfl·llf va,1011, 
•·\·,·11 1:" rill· .. r.1tcd hvporh1·'1' '' ,·>.pr.·",·d 111 .1 w1-.1k 1111 .1vrr.1g,·) form. 
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Thi.- gl·na.ilizi.-d l 1-0 proposition in (7) suggi.-sts .in i.-mpiriG1I pron:duri.
to assl-SS thl· rdationship bl.'twi.-i.-n f:Ktor abundanl-1.' and thi.- f;Ktor conti.-nt of 
tradi.-d goods. Howi.-vl·r. thi.- i.-mpirical n_-sults in thl· first s•:ction ofChapti.-r 7 
conci.-m thi.- rdationship bl-t\ -l'\.·n factor l·ndowmi.-nts .md mt.:mati,mal tradi.
in goods. In ordn to makl· usi.- of thl· i.-arlii.-r ri.-sult:> whm ::quacion (7) is chi.
basis ti.lr .i proximati.- validation of chi.- fl.-0 proposition. tht.' ini.-quality can 
oc ri.-writtl·n in chi.- following w.iy: 

u~- (VT' If A) u,., ~ o_ (H) 

T is the tr.insposl·d matrix of tr.idi.- tlows and u.., is a \"l.'l-cor of length 111 

consisting only of Is. The dcmcnts of the (kXm) matrix VT' in this equation 
(where k rcpri.-scnts thl· number of fac:ors and 111 is the numbl.'r ,,f goods) 
ari.- dosdy rdatl·d to tht.· nmci.-pt of factor oricncati<•n on which Table 7. I 
is based. l knn.- (H) can lo-)scly be intc:rprctl·d JS an l 1-<.) rl-scriction on the 
(gi.-ncralizcd) corrdation bctwn·n factor oricnt.icion and fanor inti.-nsity when 
.ill fanors .ind .ill goods .ire nmsidl·n·d simukun:ouslv. 

Fin.illy. thl· form of (H) suggl·scs .i w.iy lo .1-;:;css c.Kh faccor"s nmtribution 
to th.: ovi:r.111 11-<.) .-orrcl.ition. The k clements in thi.- vcccor (VT' # :\)u"'" 
whil-h shall be IUllll·J Ch• (/1 = I. 2 . .... k). rdk·d each inJiviJu.11 fartor's 
rok in chis rq~.1rd. 

Econometric methods 

Till· fo!!owing par.1gr.1phs prcsenc ch~· cn·hniolitil·s behinll smm· of th·· resulC'i 
reported in cltl· book. Togcchn with tl1l· dl·uils gi\'lll in cht.· cn;r. thq· provide: 
.1 c •mplctl· l!l·-.cripcion of chl· ,t.uisuca:h·nmomctric procnlurl·s ch.H Wl·rl· 
applied co rlw ,l,l(.1. 

( '!1.1pk-r (1 H'po•h .1:1 .1n,·mpr .1c grouping n~unrril·-.. .1aordi11g co sin11l.1rity of 
rlll'1r f.1.-ror mcct1'1t\ 11rotik~. Till' nwthod nnployl·d i, ch.u of dusccring Chl· 
-H coumril·, 111 till· ,.•n1pk hy ord111.1I f.1dor 111cl·miry v.1r1.1hk-;, wlll'n· for 
l .1d1 of till· th rel' 1:1nor' 2X v.1n.1hk, .Hl' 11,nl '111111h.1t1l·o11-.ly. 111 rill' Cl'l' of 
dmrnmg hy l.1hour ihtl'11,1ty. ti1r in,t.llKl'. till' ith v.1ri.1hk '' thl· r.mk of thl· irh 
in.111-.cri.11 br.111d1 111 ll"rm-. of 1.1ho11r l!Ul'n,ity. dl'fl·r11111wd for .1 givl'n n111mry. 
I' pplic.111on of l11n.1rd1iol d11,tl·m1g wnh till' fl·nrro1d 1m·rhod for llll',1suring 
lh,c.mn· '' l'XJ'l'<"ll'd 111 1<l<·n11ty gro11r' of roimtrll'' rl1.1r 11.1\'l' '1111il.1r r.111k111g-. 
of 111d11,cr:.1I hr.mdll'' hy l.1b11ur 1111n1,t1y. In p.1rt1n1l.ir. rlw 111111.11 'll'J'' 111 rill' 
.-lu .tnmg pr11n-d11rr would hy nl'l"l'''"Y 1dl'nt11·y ro1111lrtl'' rh.11 h.1\ ,. hknric1l 
r.111bng' of 111d11,rn.1I hr.mdw, hy factor llUl'n,nv 

A' """ llll'lll11111nl m '- '.h.1prn ft, no p.11r of '.·111111trtl'' roll Ill lw found for 
wl11d1 th« r.111k111g' 111 the .::?H 111.l1Mri.il hr.1111 hr' Wl'1l' 11k1111<·.1I .11 k.1,1 111 
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tc:rms of one: type of fanor intensity. In technical parlanl·c:. c:ach hierarchical 
dustc:ring c:xc:n;sc: started with combining two countries that ·wc:rc: somewhat 
apart in h.·rms of factor intensity rankings. 

Tabl1.-s 7.1. 7.3. H. I. HA. 9.1. 'J.2. 9.J and 89 report r1.-sults of rc:grc:ssion ana
lys~·s. The: purpo~c: of thc:sc: analys1.-.; - which gc:nc:rally usc:d linear rc:grc:ssion 
1.·qu1tions - wa"i ro rest hypoth1.>sl"S abcut determinants of specialization and 
trade bur nor to pr'.·dict such pau1.·rns. As a consc:quc:ncc:, economic theory 
served ;is the: sole ~uidc: for specit}·i!lg th•: underlying rdationships. and no 
particular .. ·mphasi."i was laid on goodm-ss of tit of the: tc:stc:d c:quations. 
Givc:n the: rnmpkxity and c:dc:cnc nature of the: rc:kvant thc:oric:.;, the: analysis 
almost by rn.·n·ssity is p!Jguc:d IJy the: probkm of omittc:d variabks. In this 
rt.-Spl'l't, the: usual assumption was made that th1.· omitted variabks arc: virtually 
11ncor1c:btc:d \\ ith the indl;dc:d onc:s. 

A special t\:aturc: of the: pn·~c:ntation of n·grc:ssion results in the: book is that 
of writing COl:fti<ic:nt c:stimatl·s ir. the: f ,, m of l,,·ta coc:fticients. Accordingly. 
the: rnc:ft1nc:nts indi<ate the number of standard deviation l·hanges in the 
depend1.·nt variable induced hy a l'hlngc: of one standard dl·viation of th1.· 
correspm!ding inJepemknt \0 ariahl1'. Sim·e the tests usually cover a large: 
numbc:1 of countri1·s and in.tusr:ies a:; wdl as several faaors. bc:tJ coc:fticients 
appear J~. the appropriate: .maly~il·al tool that p•:rmits - owing to its inherent 
st.mdardization - mta11111gful comp.uisons. 

Most of tht rep1'rtc:d regression roc:ftil·ic:nrs wa.: ohtainc:d (som1.·times afrc:r 
appropri.m: tra11stl•rn1.Hions of \"ariabks) on the: b.1sis of ch..- ordinary-kast
squarc:s (OLS) 1.·-.tim.uion t1.·l'hniq11c:. llowc:va. in one: case: wc:ighted-kast
squ.ires •:~tim.uion w.1s ;1pplic:d in order to corn·rt for potrntial bi.1sc:s arising 
from sy~•.:m.ni< ht·t1.·rosl'c:1las~i1·ity. 

In the: n·~r1.·ssion of .in indu~rry\ n1.·t tr.1dc: on faaor endowm1.·nts. th1.· 
probkm of hc:11.·rosn·d.1sticity is likdy to .1risc:. ( )m· rc:.1son is that large: 
countnc:s must h1.· o. pn·tnl to lu\·c: brg1.· .unounts of 11nm1.·asurnl factor 
c:mlowmc:11h .111d thadilr1.· high rc:sid11;1I vari.mrc:s. Th1.·rc:forc. it may he: 
.issuml·d tlut .1 nmntry's resill11;1I varianl°1.· is syst1.·macirally rdatnl to ics 
s1z1." Mor1.· spc:ritic1lly. th1.· as~;umption of ·muhipli,·.HiV\.' lwtcrosn·d;1sti1·ity' 
cm b1.· m.uk .111'1 rill' v.m.mcc of n·sid11.1I i (\'.Ir,) moddlnl .is 

with Y, bl·111~ { ;i >P of country .1 .111<1 ,, .111d /1 unknown pM.lllll't1.·r,. 
In order to ob•.1in Wl·ighrnl-k·.1st-'iq11.1rc. l"S[llll.ltl'' of till' n·~rl·,s1on rod:. 

t•n1.·nts of T.1bk 7.1 .. 1 thrn·-sc1.·p pron·dun· (M1ggc'r,·d hy h·.1111cr. l'J!-14, 
p. 122) h.1' hn·n .1pplinl. A' .1 tir't 't1.·p 111 thi' procl'd1m-. rill' log.1rith1m 
of rill" ''l11.1rnl (>I S n·,1d11.11' Wl'fl' H"grl'"1.·d .1g.1insr rill' log.1rnh111s of C ;i >P 
to ohr.1111 1.· .rim.Ill'' tiir ,, .11111 /1 in tlw .1h,,v,· l'q11.1tmn. In .1 ,l'nmd 'rl·p. 
thnl' 1.·,t;m.1t1·, W1.'H' ll'l·d ro 1knvc pr,·din1·,d v.1111''' nf rl',id11.1I v.m.111n·,_ 
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Finally. thl-s\." prnlit·tl·d valu\."s W\."rc: nsc:d as wc:ighcs in the: n·-c."stimation of 
the: rc:grl-ssion of nl·t tradl· on t:Ktor \."ndowmc:nts. 

t=inally. it should be: notc:d that all rc:grl·ssion c:xl·rcisc:s n·portc:d in t:1c: book 
ldi: one: ml·thodological probkm - CO\."ffa·ic:nt c:stim.1tion in the: prl-sc:m-c: of 
me: asurc:ml·nt arors - unn-sokc:d. Thl· bro;id con·r age: of l·ountril"S. factors and 
industril·s llll"Jnt that dabor;it\." trc:3tllll"nt of c:rrors in \·ari;iblc:s w;is prc:dmkd 
by the: dimc:nsion of thl· l"XC:fflSl". It must b\." ldi: t'lir the: agc:nda of ii.1turc: 
rl·sc:an·h to t;ikc: t!p some: of the: apprnachl·s outlinc:d in thl· study ;ind to apply 
more: sophistit-atl·d c:ninoml·tric tn·hnil)lll"S to possibly morl· rdiab;\." data. 
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Appe11dix B (Statistical) 

Data sources 

Thl· JJt.1 usl·d in this study cm bl· Ji\·iJl·d int.l prinury JnJ Sl'ConJJry sollrll"S. 
Prinurv sourn·s .ire Jll dJtJ Jvaibbk in the UNI))(.) JJtJ b.1se (UDB) .md in 
rd.ued nllllpUtl·r dJt.1 .;l·ts nuintJined by the UNIDO Secrl·tJri.u. Sn·ond
JrY dJtJ soUH"l'S - ti.lr l'XJmpk. vJrious nJtimul .md intan.uion.11 st.ltistic1I 
publirJtions - wae usl·d to suppkment thl· main body of inform.uion. For 
inti.lnlution ,m how to .ll"quirl· tlw gl-nl·ral ind!tstry st.uistirs usl·,f in till' 
study. rl·Jdl'rs m.1y writl' to: I k.1d. lndustri.11 Statistics .md Sn·tor Surn-ys 
Br.mrh. UNIDO. Box _l4Ml. A-1-tllO Virnn.1. AustriJ. 

Till' unn (Olli.tins Sl.ltistirs on 11.uion.11 ,l((Ollnts. tr.id.-. ':nplo\'llll'llt .111.I 
popul.1t1on .1s wdl .1s in,fustri.11 sr.uistirs. In tlw c1sl· of 111.lustry .l.u.1. the 
infornurion is .-nlln·tl·,I by till' St.1tistic1l ( )fti.-l· of the Unill',f N.1t1011s in 
,·oll.1bor.uion with UNlllO .111d with estinutrs by till· UNIDO S,·.-r,·t.m.u. 
In thl· roursl· of th,· pr,·sent stu•ly. thr followmg v.iri.1hk·s lun· hn·n usnl: 

(.1) (;NP .md c;DP. l·xports .111d 1mporcs nf goo,f, .111d "·n·1.-rs in n1rroH 
US ,loll.m (< :lupt.-rs ~- <• .md 7); 

(h) MVA in ron,t.111t US ,!oll.1r' .1t l'JHO pn.-.-s (Ch.1pt.-r' 2 .111.I S); 

(.-) popul.uion in tho11,.111J, (< :11.1pt.-r:. 7 .111d H); 
(d) tor.11 l.ihour for,··· 111 thous.111d, (< "h.1pr.-r ~); 
(•·) 111for111.11i1111 .11 th•· kvd of 111d11stn.1l hr.111dw, (thrn·-d1g1t ISi( :) on gros' 

output. \'.1111,· .1dd,·d .md w.1gr' 111 .-onst.1111 US doll.tr, ( l'IHll pm·.-,). ,1, 
\Wll ,1, on th.- 1111111b,·r of cmplon·,·, (< 'h.1ptrr' 2 .md h). 

As r•·g.11.t, gross 011rp111 .111.I v.1l11r .1ddnl. \'.1111.111011 ti>r '"llll' .-ountn•"· 
1.; 111 pro.lun·r,· pr1n·, while orl1"rs .ire .11 t'.1.-rnr \·.1111,·'· The r.1.1111 .-run1011 
ti 1r 11,lllg l'l!hn \' .il11.lth HI 1 llllt'l'J'I h.1, hn·11 to ·'"llfl' Ill.I'\ lllllllll '1111,IS!l'lh'\' 
w11h111 .1 .-01111rrv l".•lh lwrwn·n v.1r1.1hk, .111d ovn tlllll'. 111 rill' ,-.1s.· ,,f 
,·111plov111r111 ,l,11.1. rlw prd~·rrrd 111d1.-.ir11r ,, rl1" .1v,·r.1gr 11•1111bn of r111-
pl11n'l',, .tlrhough rhl' 1111111hn 11r' pn,011s r11g.1g<'d ,, .II< rplnl 1f u ,, rill' 
0111\' ,1.11.1 .1v.111.1hlr. Mnrr .lrr.1111>11 <Oll1•'I'" .111.I ,l.11.1 ,.,,·,·r.1g,· '' -.'.l\'l'll Ill 

UNll )(} ( l'IH'I) 
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All inform.uion on intl·nution.11 trJde !lows is C.lken from dw UN trad: .. · data 
C.lpl·s. This \·.1st d.1t.1 .-olknion <'muins int"l,rmation on the nirrcnr \· .. 1lul· of 
JllllU.l) imrons (c i. t) .llld ex runs (1. 0. b.) in thoUS.lllllS of US doll.irs .IS wdl JS 
on the rhysi,·al qu.inticj, .. , of sud1 tr .idl·. The J,:vd of Jcuil n:.1d1es dtl' tin·-i.ligit 
(item} kvd otSITC. In <Jsl·s whlre rl'porCt·d <"Olllltry d.1t.1 wcr,.- not .1v.1ihblc. 
g.ips were tilk·d bv infornution from cr.iding p .. trml·r nlllncnl·s. The <o\·er.igl' 
of nmncries .ind yl·.irs lrl'.ltnl in thl· rresnlt scudy ,·.in bl· obuinl·ll frl'm the 
t.ibles in thl· text. TrJ,k d.1t.1 for !.klgium <on.·r the lklginm-Luxl·mbourg 
E<onomil· Union. whik· those ti.u the USA .ilso <over Puato Hinl. 

For pan of thl· .1n;1lysis in C.:h .. 1ptcr fl. trad,· !lows lud to bl· .1ggreg.1Cl·d inrn 
ISJC thrl·•·-digit l..ltl'goril·s. To .1<hin·,· this go.ii. .1 nm<ord.UKl' w.1s esublished 
betWel·n the ISIC.: .. 111.I the srn:. lknsed. The llllKOrll.i•1<e WJS b .. 1s··d on .. 1 
rnrrespon.Je1ire r.1bk· rrovidnl by OECI>. Thl· t .. 1bk whid1 is ·' nwllitie,I 
version of .. 1 l·om·or&uKe sdKnll' den·lornl by the World B.mk ... 1ssigns rn 
e.Kh ti.lm-.ligit ISIC.: Cltl'gory thme c1tl"goril·s ot the SITC whos~· produ<ts 
fall. l'ither ··ntirdy or r .. utly. in ch.· r Jllgl· of outputs ot th·· ISi(: < .. ltegory un,kr 
<onsider .. nion. In <.1s•·., wh,·rl· only r .. irt of the SITC.: •.1Cl·gorv is to b.: indudnl 
in thl· !SIC cu,·gory ... 111 cstim.ue 1lf this p.ut in pcr<ent.lgl' tcrms 1s provided. 
Aggregation of tr.1de !lows .1<<ording to .his sdtl'nll" h.1-. be,·11 <.1rri.·d out by 
th•· UNll>C) Snn·t.ui.H on th•· h.isis of thl UN tr .. 1,I,· .l.1t.1 t..ip•·s. 

A thirll rnnury sour<e of informJIHlll ll"I'•• Ill rh·· prcs.·nt l'llllll'X( is .1 
UNll>O ,1..ir.1 set of ind1Nri.1I sr.1tistics <om.1111111g .1.ldition.11 J,·c.1ils 01: the 
distribution of v.iri.1bks by size nf ··st.1bli,h111,·11ts. This d.1t.1 s•·t formed the 
b.1~•is of murh of rhe .malys" of ( :h.1ptn l': 

hn.1lly. <omril.mon of fartor cn.lowmcnrs d.1t.1 (Ch.1p1cr 5) w.1s b.1s.·d 
on tlu,··· prim.iry d.1r.1 'ourn·s. The h.1si,· d.H.1 for romputin~ -.co,·k, of 
physic.ii c.ipit.11 C.lllll' fr,,m World B.mk (I 'J7fr. I 'JX7). The umlnlyin~ rnm
putcr cap,·s nmt.1111 inform.Hion in n.1tion.1I n1rr,·1h·y on co1111tnl's · .1111111.11 
~ros' dom•·,til· invl'stnll'11t hoth 111 currl'nt .md in n111!a.111t cnms for tlw 
r··riod I •J5:;-x5, Till'\" .1lso prov1.k .I rim.· ,l'fies of n;ch.m~e r.ltl'S h.·rwe,·n 
n.1tion.1I curnnnl·o; .md US doll.1h, "' tli.1t c1pit.1l -.cm·k, i•1 rurr,·111 US 
doll.ir-. ,-.111 hl' l''ri111.1tl'd by rh,· lll•·tholl d .. ,aihnl below. Th,· ,.111w r.ip,·, 
prov1,f,· countrv d.11.1 on till' pl·fl·l'nr.1~,· of htn.1t,· popul.1tio11 whid1 W.1' 

usnl .is '11ppkme111.1rv 111form.1t1011 Ill th•· n1111p11t.1rion of 1111,k1lkcl-l.1hour 
c11dow111n1 r-.. 

lnti1r111.11io11 011 11111nlwr' of workn' refers 10 thl' thrn· 'kill .-.11q,:ori•·' 
(ski!lnl. w1111--.k1llnl .111<1 1111,k1lkd) .md w.1' h.1'cd on d.11.1 1.1k,·n from IU l. 
)·,.,ir/i,1,1/.: c•/ l..1/•cl!lr .'i1.1ti•tii's. v.1no11' 1'Slll"'. The'" d.11.1 nwn most of th•· 
l·ountri•·' ,rudinl in ( :h.1prn i. Where d.1t.1 w•·rl· nor .1v.11l.1hk for till' two 
yl·.1r' undn n111"dn.1t1on. 111ti1rm.111011 on m·ighhour111g \'l".lr' w.1, s11h,11turnl 
or tigurc' wl'r.· ,·,1i111.11nl. T.1hk BI rdfrfl, rill' .1v.1il.1h1l11y of ocnip.111011.11 
d.11.1 for rhc niunrry ,,1111pk of ( :h.1ptrr 5. I 11n.1cy r.1t''' wrn· ncnkd to 
ro111p11tl' th•· n11mlwr of ii Iner.lie worker). Tl ... ,,. were 1.1kc11 from lJ N l.S< :< ), 
S1,11i•ti1.1/ \'1"o1rhc•1•I..'. v.1ri1111' 1''11"'· '11pplrmnl!l'd hv 111for111.1t1011 from World 
B.111k (1'17f•. l'>X}) 
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Ccu:ctry ..)t' ar-ea Years!. 

Argentina 1970 
A.;s:.~al ia l9i0. : 9~) 
Austria 19il, : 1SS 
!le lo1; iu.'D 19i0. l"~l 

Brazil l9i0 
Canada 19il, 1-t,,) 
Chile 19/0, 191') 
Cvlombia 1973, : 9.~l 
Denmark 19i0. 1985 
Dominican Republic 1970. 19l!l 
Egy;>t 1975, :983 
Finiand 19i0. :9~o 

France 1968, 1982 
Federal Republic oi Ger:ll2'.\jl' l 9i0. 1984 
Gree .. :e 1971, 19))5 
.:iu.atema la 1973, t9lll 
Hono1; Kong 1971, l '1l!) 

India 1971, 1981 
tnd.Jnesia :971, ! 985 
!relanct 1971, : 98S 
Israel 19iJ, l "85 
Itaiy 1971, 1981 
Japan 1970, 1985 
~laysia 1970, 1980 
~foxi .,o 1970. 19110 
Sether lands 1971, 1911) 
Sew Zealand 1971. 1981 
Sorway 1970, 1985 
Pakistan 197:, i985 
Panama 1970, 1985 
Peru 1972. :~~1 

Portugal l 9irJ. 198'> 
Philippines l 970. i9l!5 
Republic nf Koreol !•HO, 1911) 
Singapore 1970, '.185 
Spain 1970, 198; 
Sri : . .ir.ka 1971. 19~5 

Sweden 1970, l 98') 
Swi :.t.er l.1nrl l <j 7<J. l'll!O 
!ha i ~.inf! l 970. : 9,,1, 

T•mi~i~ 197}, ; 'i~O 

Tur<t!y l C) ]r). !9~0 

t.:nitf!d Kin~<"!C'm 19/l. l'llll 
t.:ni :.••d St.it''" l 970. l•))j·, 

i;n1.1( 1Hty 1'l7'>, ! . .,~., 

Vcnr.::uel.i l ?71. :98> 
Yugosl.wi .. I 9 7 l, 1'181 

i (,!-,'lf!~. 
'.·./ T!w y'!,lr.; ~r.rti.-,1t,-·rt ,1r~ thflsr• r•·q1~ir••rt in thf1' ~tudy or rH~i~hho11rin,.,; 

Y"·I:"' . .; .,..t,j,·h . .,,,.rf' nSt!'l ,,,, ., b.1i:;i.; ~or •• . .;t im.1t i.rn. 



COMl'ETINC; IN A c;LoBAL ECONOMY 

Srnmdary s1mrct•s 

To supplcmcnt the data sources listed above, a number of international 
and national sources have been used. International sources included United 
Nations, M1111tl1:y B111lt·ti11 of Statistics. various issues. United Nations. Yearbook 
~f Nati1mal :\m111r1b. vol. II. various issues. and United Nations. 'r"earh11ok of 
/ritemati1mal Tradt• Statistics. various issues, all of which have been used to 
provide data for Chapter 3. Among the supplcmcntary national data sources, 
the computer tape containing th:: Geographic Arca and Industry File of the 
US Cms11s 1~( l\,la111~fact11r1·s, 1982 was the most cxtcnsivdy used. In particular, 
the following variables were of interest: number of employees (total and by 
siZl' class of establishments). number of production workers, payroll, wages 
for production workl·rs, and value added. The above variables served to 
calculate: proxy measures of scale l'Conomics, industrial concentration and 
factor intmsitics for US industries. 

The compilation of measures of industrial concentration also made use of 
census data: Ministry of lnrernational Trade and Industry, Japan, Cmms ~f 
.".f,1111!fJct11rt's 1984, Rep11rt by llld11stri1•s, (1986). and Economic Planning Board, 
lkpublic of Korea, Rep1>rt 1111 Mi11ir1.I! arid .\1,1111!fact11rir1.I! S11r111·y 1985 (1987). To 
supplemrnt till' data in Table J..t on trade in manufactures. information from 
thl· St.1tistic.1l 'r'1·arh11t1k 4 tli1· R1•p11blic 1f Clii1111, 1986 was employed. 

Estimation methods 

The following Sl'rtions describe the methods usnt to derive estimates of 
rnumries · factor l'ndowments and industri1·s' fart or input rt·quirements. 

For c.1d1 country in the sampk, two cstim.1tl·s ( l'J70 and 1'>85) of tht· net 
stock of r.1pit.1I wt·r1· dcrivl'll by summing cepn·ciated annual gross domestic 
inve~tment. Till' aVl'rag1· .1sset life was assumed to bl· 15 years with a depre
ciation r.1te of 1.L\ pa cent. As th1· ohj1·niVl' w;1s to t•xpress capital stocks in 
rnrrrnt US doll.1rs. the r1-.1I vali": of the rapital stork was tirst romputed in 
nation.ii currency hy .1ffumul.1ting 1kprl·riated rt-;11 v:ilu1·s of gross domcstir 
inv1·s11111·nt in that currency. S1·rond. rill· n1rr1·nt v:ilm· in n:itional currl'tll"y 
of th1· rapit.11 stork ""'' oht.1innl hy applying th1· 11nplirit dclfator for gross 
d111111·stir i11v1·,t1111·11t to thl' rl';1l ligurl' dc,rrihnl .1hov1·. Third. the rurrl'llt US 
doll.1r v.1lm· wa•. dnivnl by l!Sl' of till' 1·xch.111g1· r;111· of that y1·:ir for whirh 
th1· 'tork of ctpit.11 was to lw computnl. 

Ti1m· "·rir' 1111 gro" domr..,tir it1Vl'St111e11t for U countril·s w1·r1· inrompktl' 
for th1· tir,t timr pl'rtod. A tirr in,p1·rtio11 of d.11.1 plots. mi,sing vahtl'S for s1·ve11 
of tlw"· ni1111t1 ll'~ ( l'.~YJll. lndon1·si.1. Mal.1 ria, Pak is tan, Singaporl-. Tluitmd 
and l1111is1.1) Wl'rt' l''ti111.1tnl on th<' ll.lsi' of .1 sl'll1J-logartthn11r rq~rt·,..,ion of 
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STATISTICAL APPENlllX 

real domestic inwstmenc on time. For the remaining six countries (Chile, 
Hong Kong. Mexico. Peru, Sweden and Vt.-nezuda), data 1aps were tilled 
by use of annual average growth r;it..."S. 

Skill cate_~orirs tf lab,•11r 

As outlined in Chapter 5. the total labour force of e;ich country w;is subdivided 
into thrt.-e ntegorit."S of skilled workers, semi-skilled workers znd unskilled 
workers. The basis of this categorization was occupation;il and dt.·mographit.· 
data. 

'Skilled labour' w;is defined in a narrow way as that portion of th.: labour 
force with the relatively hight.'St skill content. As the statistic;il equivalent of 
this high-skill category. the number of economically active ~opk in major 
labour force group O/ I (professional, technical and rd.iteu workers) in the 
lntt.•mational Standard Classific.ition of Occupations (ISCO) was chosen. 
following the practice: of similar empirical studies. Whenever d.ita for tht· 
required year ( 1970 or 1985) were nor available, the: share: of skilled bbour 
m the total labour force: was calculated for the year dosesr to tht.· missing one. 
This share was thl'll applied to total labour ti.lfl'e data (takm from the UDB) 
for tht.· year in qm·srion. Missing daca for Argentma and Brazil for the year 1985 
wen: estimatt.•d on the: b.1sis of cross-country n:gressions. These n:gressions 
wt.·re log-line:ir rd:itionships between relatin· capital endowments (measured 
by capital stlwk per worh·r) .1nd rebrivc skill mdowmc:nrs (nwasured by the 
share of skilled workers in roul bbour force:). 

'Unskilled bl-our' was ddint.·d Js tht.• number of illitcr Jh: workl·rs. Ir was 
obtained by subtr.1rting from tot;1l labour forre the portion of liter Jtt.· workt.·rs 
(dcriwd on tht.· basis of the cmmtry-wit.k liraacy r.ltt.'). Finally. the catt.·gory of 
'scmi-skillnl labour' w.1s dc:tinc:d JS that portion of workers who an· litt.•r;ltr, 
but do not bdong to tht.· ,profo;sion.1l/tt.·chnic1l group. Acnlrdingly. tllt.'ir 
numb~·r w.1s obr.1int.·d by ~uhtr.;rring tht.· numbt.·rs of proti:ssio11;1l workt.·rs 
and illiter.lte workns from tht.• total labour forn·. 

hut1Jr i1111111 rl'q11irm11·11t_; 

In ordn ro t.krivr mt.·.isun·s of farror inpm rt.•quirt.'mt.·nh .md fanor intt.•nsitlt.'s 
;It the: thrn·-digit k·vd of tht.· ISi<: (Ch.1ptt.·r '•). d.1t.1 1111 v.1lm· .1dt.kd .md w.1gt.•s 
Wl'rt.' usnl. To farilit.Ul' romp.mson .1s wdl ·" rt.'lllkr possibk .1~~rt.·g.1t1on 
.1no-;s rountril"• .mtl ova timt.', n111st.mt dollar ti~urt.·s Wl'ft.' nt.·nkd both for 
v.1h1t.• .1ddc:d .md w.1gt.·s (usnl to t'o111putt.' t:Irtor mpurs). I >.1t.1 on v.1h1t.· .1tldctl 
in l'JHO doll.tr' Wl'rt.' t.1kt.·11 din·rtly from tht.· Ul>B. whik rnrn·sponding ti~un·s 
for w.1~t.·s had to ht.· l'\f1111.1tnl. In this t.'sllm.Hion tht.· implicit ddl.Hor for v.1luc: 
.tdlktl (daivcd from curn·m-pril'l' .md n111sr.111t-prin· d.u.111111.1tional rurrt.·11ry) 
w.1s tirst .1pplinl to 11.1tio11.1l rurrt.'IKY d.u.1 on w.t~l·s; tht.· n·sult.mt n·.11v.1h1t.''111 
11.1t1011al rurn·111·v Wl'rl' thl·n convnrt.·tl to US dolLtr, hy "'l' of till' l'Xrh.m~t.· 
r.ttl' for l'J8fl. 

I 'JI 



COMPETING IN A <;LOBAL ECONOMY 

For the: h."St of the: J-1--0 proposition in Ch.iptc:r 7. US cmsus inform.ition 
of l'M2 w.is used h> obuin l"Stim.itl"S of factor input rl-quirl·ml,ltS .it thl· SITC 
thrl"C-digit kwl in the: form oi impukd factor incoml"S. For physic.ii l·.ipiul. 
the: flow mc:.isurc: oi non-w.igc: v.iluc: .iddc:d w.is used. To indic.itc: factor input 
rc:quirc:mmts oi the: thn"C skill class..-s of labour for which fu-ror n1dowmc:nts 
h.id bt."Cn mc:Jsun:d. proxy nriJbll"S h.id to be c:mployc:d . .is thc:rc: w.is no 
ex.in corn-spondc:ncc: bctwl"Cn those: thn"C d.isS<.-s .ind the: n·nsus d.it.i used. 

The: first stc:p in the: l"Stim.ition oi income: for the: vuious l.ibour c.itc:goril-s 
w.is to choose a proxy for the: WJgc: oi unskillc:d labour. This proxy w.is 
ukm to be thl· minimum {across .ill US Sundard Industrial Classitic.ition 
(USSIC) four-digit c.itc:goril-s) of the: w.igc: rJtl"S of production workc:rs. In 
tl"Sts oi the: sensitivity oi rl-sults to the: choice: of this proxy. ir;ictions of 
the: .ibovc: minimum wc:rc: .ilso usc:d. Imputc:d income: oi unskillc:d labour 
w;is obtainl·d by multiplying the: unskilled w.igc: r.itc: by c:mploymc:nt of 
c:ach industry. Thl· basic d.itJ for imputc:d income: oi sc:mi-skillc:d labour 
wc:rc: wagc:s for production workc:rs. Thl"SC: w;igl"S wc:rc: .idjustc:d for the: 
income: .icrruing to unskilled workc:rs by subtr.icting the: product oi the: 
unskillc:d wage: rate: (as dc:finc:d prc:viously) and the: numbc:r of production 
workc:rs. 

With rc:gud w skilkd labour. the: data situation was most difficult. as the: 
US cc:nsus data rnntain no information that would approximatdy rc:flc:ct the: 
narrow Jc:tinition oi this type oflabour usc:d in the: compilation oi mdowmc:nt 
tigurl·s. For want of mofl· appropriate: information, the: ~iffc:rc:ncc: bc:twc:c:n 
total payroll ;md wagc:s for production workc:rs was takc:n as a starting 
point to c:stimatc: income: oi skillc:d labour for c:acJ.a industry. Thi!> broad 
income: aggrq::atc: was corrc:ctc:d for income: oi unskillc:d labour by the saml· 
mc:thod that was applic:d to sc:mi-skillc:d labour. Still. the: income: c:stimatc: 
for skillc:d labour must be: l·xpc:ctc:d h> bl· strongly upward-biasc:d. Thus, 
the: data on skilkd labour rc:quin:mc:nts appc:ar to b'-· thl· most fragile: part 
of the: information on factor input rc:quirc:mc:nrs undc:rlying the: rc:sults of 
Table: 7.2. 

In ordc:r to aggrl·g.Hl· data on value: addc:d. wagc:s and c:mploymc:nt to the: 
thrc:c:-digit kvc:I of thl· SffC:. thl· conrnrdann· hc:tY.Tc:n thl· USSIC and the: 
srrc: givc:n in J lutb.ma (1'>711) was usc:d. 

Classifications 

"hhk, B2-B4 i.::ivl· d.1,,1tic1tions of counrril·s on thl· onl' h;md. and of 
industril·' on !hl· otlll'r fund. which h.IVl' bn·n U'inl rl·rurn·mly throughout 
the book. Togc:tha with lkt;iif, spaitinl in till' tahk ... indmkd in thl· tl·xt. 
thl'\l' appl·Pdix t.1hk-... provtlk lhl· full h;irkground of 1ypoloJ.::ll'S 1m·d in !lw 
;111.1lysc:s. 

T.1hk B2 j;:l\'l'' till' uniwrsl' of c·nunrril·s from whirh s;1111pk' for lhl· v.1rio11s 
p.1rr' of tlw .m.ily'i' Wl'fl' 'l'krll'd mainly on ch,· h.l'is of d.1t.1 .1vaiLibiliry. h1r 

1'>2 



\1.\ TISTll "AL APPENlllX 

Ch.lptl.T 5. th'-· sc..·l'-"'-"lion nitl.·rion W.lS ;1,,-.z.ibbility of no.source l.TIJowm'--nc .ind 
cudc J;1u for ch'-· yc.irs smJi'--J- To l."11surc m.iximum comp.iubilicy of rl.-suhs. 
chc s.imc criccrion w.is .ipplicd in Ch.ipccrs -4. 7 .ind '>. A slighly n.irrowcr 
sc..·kction of nmncri'--s for Ch.1pccr 6 rl.-sulccd from the .inibbilicy conscr.iincs 
rcg.irJing d'-"t.iikJ inJuscri;1l suciscil.-s. Thc t·ouncry s;unpk-s .ln.ilyscd in Ch.ip
ccr K wcrc dl.-signcd on chc bJsis of .1v;1ibbilicy of d.iu on chc sizc discribution 
of l."SUblishmmcs. 

Table 82 Comp<Nllon ol nluntry i:roups 

Developing Countries and Areas 

Algeria 
Angola 
Benin 
Botswana 
Burkina Faso 
Burundi 
c..-roon 
Cape Verde 
Central African Republic 
Chad 
C090ros 
Congo 
Cote d'Ivoire 
Djibouti 
Egypt 
Equatorial Guinea 
Ethiopia 
Cabon 

West Asia 

Bahrain 
Cyprus•' 
Dellocr tic Yemen 
Iraq 
Jord_nt.' 

South and ~.ast Asia 

Afghanistan 
Bangladesh 
Bhutan 
Brunei Darussala• 
Bunaa 
China 
Delllocratic Kampuchea 
Fiji 
French Polynesia 
Hons Kong•' 
India 

Gaabia 
Ghana 
Guinea 
Guinea-Bissau 
Kenya 
Lesotho 
Liberia 
~ibyan Arab Jamahiriya 
lfadagascar 
lfalawi 
lfali 
l'tauritania 
l'taur it ius 
!torocco.1./ 
!tozallbique 
!'faaibia 
Niger 
Nigeria 

Kuwait 
Lebanon 
a.an 
Qatar 
Saudi Arabia 

Indonesial' 
Iran (lsla•lc Rep. of) 
lfalayaial· 
lfaldives 
!'longolia 
s-.pal 
Sl!w f.a I f!••On i.1 
Pakhtan 
Papua Sl!w Guinea 

Reunion 
Rwanda 
Sao Tome and Principe 
Senegal 
Seychelles 
Sierra Leone 
Somalia 
Sudan 
Swaziland 
Togo 
Tunisia'· 
Uganda 
United Republic of 

Tanzania 
Zaire 
Zambia 
Zillbabve 

Syrian Arab Republic 
Turkey 
United Arab Emirates 
Ye111en 

----~-- ~---

Philippine& 1 

Republic of Korea' 
Singapore'· 
Sri Lanka1 · 

- -- -

China (Taiwan Province)'· 
Thailand'. 
Tonga 
Vanuatu 



Tabl~ 82 0111tmu,·J 

Developing Cowitries and Areas 

Lat in America 

Anguilla 
Ant igu.a and Barbuda 
Argentina•· 
Barbados 
Belize 
llerau!a 
Bot ivia 
Brazil• 
British Virgin !slands 
Chile 
Colombia! 
Costa Rica 
Cuba 
Dominica 

!'!al ta 
Yugoslavia 

Albania 
Bulgaria 
Czechoslovakia 
G<!!naan Democratic Republic 
Hungary 
Poland 
Ro"'8nia 
Union of Soviet Socialist 

Republics 

Dominican Republic 
Ecuador 
El Salvador 
French Guyana 
Grenada 
Guadeluupe 
Guatemala 
Guyana 
Haiti 
Honduras 
J...aica 
Martinique 
!'texico.!. 
:otontserrat 

Developed cowitries 

Australia 
Austria 
Belgilllll 
Canada 
Denmark 
Finland 
France 

lietherlands Antilles 
!'licaragua 
Panama 
Paraguay 
Peru'l' 
Pueno Rico 
Saint Lucia 
St. Vincent-Grenadines 
St. Kitts-Sevis 
Suriname 
Trinidad and Tobago 
t.:ruguay~ 

United States Virgin Islands 
Venezuela 

Japan 
LuxeM>ourg 
Netherlands 
New Zealand 
Norway 
Portugal 

Germany, Feder~! Republic of 
Greece 

South Africa 
Spain 
Sweden 
Switzerland 
United Kingdom 
United Sta tea 

Iceland 
Ireland 
lsrdel 
Italy 

.ti lnduded ~mong the SIEs. As there is no clear-r.ut quantitative rriterion 
to define this rountry/drea group, co_,n practice was followed (see e.g., 
~:'HOO, l~A~. p. lib). 

~I lndudr.d ~mong Al!rond ll"'neration N!Es. The definition adopted for this 
grn.1p iA th.tt of the 'new t!Xporting r.ou;;~dea' of lfavrylyshyn and Alikhanl 
(l 'lA2 l. 



\T ... TbTICAL APPENOIX 

Tabie Bl Br~d d.;assitintion of industrul br.;ancho. by growth pcrfonnmc\." .;and 
factor intensity 

Industry class ISIC 

Bigb-grovtb: 151, 152, 356, 382, l8l, 185 
Low-growth: 121, 12?. 323, 124, 371, 372 
C..bour-intensive: 321, 122, 32], l21o, Bl, H2 
Capital-intensive: 351, 171. 11:.:. 181, l82, 381, 38/o 

In .;addition to listing those countric."S whm.\." d.;au h.;avc bc."l:n usc.-d at k2'it 
for pnt of the study. groupings th.;at provided the fumework of brge pnts 
of the discussion .;arc specified in T.ible 82. T.ible 8-' prc."Scn:s .;a bro.id 
cbssitintion of industric.'S by growth pcrfornunce .;and factor int•~nsity. This 
cbssifintion h.is been used to summnize some of the rc.-sults of Ch.ipter .2. 
Fin.;ally. T2bk U-1 pnwid""s the deuils of .i d.issitic.·.ition of srrc three-digit 
industric.'S into Rtc.irdun. fl-0 .ind product-q·dc mdustnc."S. In .;addition. the 
scrnnd of the .;above industry groups is subdivided into .;a c.;apn.il-intensive .;and 
J bbour-intensive group. 

Supplemental tables 

T.iblc·s D5-U Ill prc.·scnt b.ickground inform.ition to some of the results dis
cussed in the: m.iin text. T.ibk., U5-BM gin· .;actual measures of physic.ii 
c.ipiul mtmsity .ind hum.in c.ipiul intensity for the 2M industri.il branches 
studied in Chapter fi. The.· figures .ire weightc.·d a\·eragc.·s represcnutivc.· of 
four country group (l>Mb. Nib. ~c.·c.«md-gc.·m·rauon Nib . .;and a s;ampk 
of tm non-Nib). T.ibk DCJ presents m dc.·u1I the.· p.irual rnrrdatio~:s bc.·tween 
bil.itcr.d llT .ind rnuntry (hJf.l(tl'fl~tin; (sun11n.1rill·d in Tabk 7 .. ') .1s wdl 
;as industry-spc.·citi'° regression coc.·fticients mdic.itmg the mffuenn· of n·rur.il 
d1tfrrc.·11t1.1tio11 on b1l.1tc.-ral llT (di~cussc.·d .ilso in \onnc.·\tion with the results of 
T.ibk CJ.]). Fm.illy. T.iblc.· B to gives the Jcuils of .1 d.1~s1tic.1t10n of imlustm·s 
in tams of sc·.1k c.'(01101111es. mdu'itri.il conn·ntr .111011. produ\t difti:rent1.1tio11 
and export con(entr.ltlon d1sn1ssc:d 111 ( :h.1ptc.·r M. 

I '>"I 



Table IM nm~J ci2ss..-:; of m.mufactutc:d goods 

Class of goods.!.' SI7C codes!.' 

Ricardian goods on. 012. on. 022. 021. 
021'. 025. 012. Olo22. 01'6, 
')1'1. oi.a. 052. OS3, oss. 
061. 062. J113, 0722, 0123, 
013, 071', 081. 091, 099, 
122, 2219, 2312, :?3l3. :?314, 
21'3, 25 l. 2626. 2621, !628, 
:?629. 2~1. 2117, 1'll, 421. 
422. 431, 613, 641. 1181. 
682. 683. 1184. 1185, 686, 
1187, 688, 1189, 

lleckscber---Oblin goods lll, ll2. 132, 533. 551, 
553. 551'. 'J6l. 581, fill*. 
612•, 6ll*. b2l*, 1129, 631* 
632*, 642, 651* (less 6516 and 6511). 
652*, 6H*, 6)4*, 655*. 1156*. 
657•, 661, 662*. 661', 665, 
666*, 671. 672, 673, 671o, 
67S, 676. 677, 618. 679. 
b~l·. 692*, 691o*. 696, 698, 
P.·. 732, 733•. au•. 821*, 
8 .•• 841*, si.2•, 851*. 892, 
~.,,., 894*. 89S*, 897•, 899*. 

Product-cycle goods ;Loo, Sl2, >ll, Slit, SlS. 
)21, 5ll, 532. )41, 571, 
)99, ·~16, 6)17, 663, 693, 
695, 1»97, 711, 712. 714, 
715, 717. 718, 719, 122, 
121. 724, 725, 726, 729. 
l l4, 735, 861. 862. 864, 
891. 

!1 The .. jor source for the classification in Ricardian (resource-based), H-0 
and product-cycle goods was UNIDO (1981, pp. 103-108). The partitioning of 
H-0 goods into a capital intensive and a labour intensive class was .. inly 
based on data on value added per eaployee froa United States, lureau of the 
Census (19~4). The resultant sub-classes were finally reconciled with the 
classification given in i.r.'0100 (1981). 

~I An asterisk indicates a product group pertaining to a labour-intensive H-0 
industry. 



Table BS l>M b • .A\'<'U~•· f.1ttor 1111<'11'111'''·• t •J7o-7 .111.t I '17K- H5 (1hou,J1ul' of l'JHO US dollJr') 

Non-waae value added Wa1e11 
2er em2loifee•' 2er em2loiee"' 

lnduatry (lSlC) 1970-1977 1978-198!1 1970-1977 1978-19U 

Food product• (311) l '>. 3 19.0 8.8 10 .4 
aevera1ea (313) 21. 7 29.0 9.2 12.0 
Tobacco etc. (314) 24.8 32.0 9.6 11.1 
Text.ilea (321) 7. l 9.6 7. 1 9.1 
Wearin1 apparel (322) 6.1 7.6 1.0 7.6 
Leather and fur product• (323) l l. !I 13.8 10.2 I l. 8 
Footvear ( 324) 7. !I 9.2 8.9 9.4 
Wood and cork product~ (331) ll .9 l l. !I 10. 7 12. !I 
Furniture fixture• excl. 111etal (332) l l. 7 lit. l 11. 7 1). Ii 
Paper (341) U.!I 19.7 11. 3 14.2 
Printin1 and publi11hin1 (342) 12.0 l!l.O 11.8 12." 
lnduatrial chemical11 (3!11) 20.9 28.4 10.8 l !1.4 
Other chemical• (3!12) 18.l 21i.!I 9.4 12. Ii 
Petroleum re: incriea ( n3) 93.6 94.0 20.6 18.0 
Product• of petroleum and coal (3!14)'' 37.8 l!I. 3 13 .8 13.0 
Rubber product• (3!1!1) 9.!I 12. 8 9.!I 12.1 
Plaatic product• (3'>6) 11. 1 13. l 8.6 10.4 
Pottery, china, earthenware (361) 8.!I ll.9 9.!I 11.8 
Claaa (362) 11.8 Iii. 4 10. 1 13.6 
Other non-metallic min. product• (369) 15.0 17. 7 10.2 11. 4 
Iron and steel (371) 16. Ii 21. l l !I. 5 18 .1 
Non-ferrous metal• (372) 18.9 22.6 I'>.'> 19.7 
Metal products (381) 10.4 12.8 10.9 12. !I 



Tablt' OS .-.. nunul·,t 

Industry (!SIC) 

Non-wage value added 
__ j>er employee•· --· 
1970-1977 1978-198'> 

------------------------------------
Non-.,hctl'iccal machin.,ry ()82) 
Elertrical maddn.,ry ( 38~: 
Transport .,qui pn!O!nt ( 384) 
1'1·ofeoi<>11cal .. dentitic equlpmenl (38'>) 
Other 11&;.&11ufactur"s ()90) 

Source: UNIOO 

12. l 
9.9 

11.9 
l :! • 7 
11. !I 

H1.0 
l '>. 7 
14. 7 
17 .o 
14.8 

w .. 11 .,11 
- - 1'£.!' ~~l!l~.Y" ..... __ -

1970-1977 l~7d-l~d'> 

l 2. j 
10.4 
l 2 ... 
10.1 
~.d 

1:.. 7 
IL1 
l~.b 
1 ·• ~ 

11. I 

!I The figur~s in the present tuble 11.·e weighted average• over lh.i 20 OHE11 11h<>W11 in t.1hlu11 r..~ 

to Ci.7 and over the years within each time period for which ddta W•Hlll av.ill.1ld.,, with lh.i 
wei&hls bein11 11umbe1·s of employe.ia. For mure details on ci>untry ci>ver.i11.i .inJ n1o1lh.>J,; .>I 
co.,pulation • .,., the text of the pre11.int appendix. 

~I S.>11-w•.:e v.alu" Jdd.,J per t11mployt11e ill tuk"n to be a proxy for phy11i..:;1l-c.ipit.1l i11te1111ity, 

i;.I Wu11e• pe1· empl••Y•'L' ure taken to be • p1·oxy for h111N111-c11pit1tl i11t.i1111i ty. 

')_/ Croup avcri\11c11 e>;d11de Ireland and rort111ul. 



Table 86 Nib' J\'l'r.1~·· t'.inor lllh'll'll"''·L l'J7o-7 JnJ l'J7K-K5 (!hou,;111,h of l1JKO US ,lollars) 

Industry ( ISIC) 

Food products (311) 
Beveraaes (313) 
Tobac"o "tc. (314) 
Textiles (321) 
Wearina apparel (322) 
Leather and lur products (323) 
Footwear ( 324) 
Wood and ~urk pruduct» (331) 
•·urniturt: t ixtures e:<cl. metal (332) 
Paper '34 l) 
Printina and publishina (342) 
lndustrhl chemicals 051) 
Other ch.,micals (3S2) 
Petroleuai refineries (353 >'·' 
Products of petroleWll and coal (354)•' 
Rubber products (3'>5) 
Plastic products (356) 
Pottery, china, earthenware (361) 
Glass (3b2) 
Other non--tal l le min. products ( 369) 
Iron and steel (371) 
Non-ferrou» metals (372) 
Metal products (381) 

Non-waae value added 
per employee•/ __ 

-19-=1=-o'""-"'"19""'11 1978-1985 

11. 2 
9. l 

14. 9 
6.2 
3. 7 
S.4 
4.0 
5.6 
'>.3 
9.8 

11. 4 
l 6. 6 
13. 7 
42 .1 
13. l 
10.2 

7.5 
7.0 

10.9 
7.8 

l 'L 9 
12.5 
6. 5 

12.8 
11.4 
16 .6 
6, 5 
3.S 
'>. l 
3. 5 
5.5 
7. 'J. 

11. 2 
9.6 

25.8 
18.9 
!'ll.4 
21. 3 
9.2 
6. s 
7. 3 

l 1.1 
8.8 

17 .8 

12 • '· 
6.9 

Waae• 
n!_L employee" -· 

1970-1977 1978-1985 

3.6 
2.8 
4.4 
2.8 
2.4 
4.8 
3.6 
2.4 
3. l 
4.0 
6.9 
5.6 
'LO 
6,0 
3.8 
2.9 
),3 
3.6 
6.0 
3. l 
5. l 
7. l 
3.5 

----- ------
~ ., 
2.6 
4, I 
:1., ~ 
:1, J 
'l. 7 
:! '~ 

2 • '' 2, / 
) • 7 
4.7 
6. () 
5. I 
'>.'> 
4.4 
2. '.l 
2.7 
2.9 
4.'> 
2.8 
4.7 
4.0 
3.0 



Cable B6 .-ummm·d 

lndust ry (IS IC) 

Non-electrical 111achinery (382) 
Electrical niachinery (383) 
Transport equipment (384) 
Profeaaional scientific equipment (385) 
Other nianufacturea (390) 

Source: UN 100 

Non-wa1e value added 
per employee•" 

1970-1977 1978-1985 

8.9 7.2 
5.9 7.4 
7.6 8.5 
4.4 6.2 
4.7 6.7 

Wa1e• 
per employee,;." 

1970-1977 1978-1985 

4.7 3.8 
3.5 3.1 
5.0 4.2 
3.2 3.6 
3.1 2.9 

!I The figures in the present table are wei1hted avera1ea over the aix NIEa ahown ln tablea b.5 
to b.7 and over the yeara within each time period for which data were available. with the 
weights being nwnbera of employees. For more details on country covera1e and methods of 
cOIDputation aee the text of the pr~aent appendix. 

~I Non-wage value added per employee la taken to be a proxy for physical-capital intenaity. 

£/ Wagea per employee are taken to be a proxy for human-capital lntenaity, 

~I Group averages exclude P.ong Kong. 

!I Group averages exclude Hona Kon1 and Sinaapore. 



Table 87 'wn•n.!-~.-m·r.1111>11 NIE,· .1\'a.1~·· t • ..-tor Hll•·milll"\, .. l'J71~7 .iml l'J7K-H5 (thou,.1111i' of l'JHCI US dollu') 

lndust ry (IS tr:) 

Food products (311) 
Beverageli (313) 
Tobacco etc. (314) 
Textiles (321) 
We1&ri11g 1&pparel (322) 
Leather and fur products (323) 
Footwear (324) 
Wood and cork productli (331) 
Furniture fixtures excl, metal (332) 
Paper 041) 
Printing and publishing (342) 
Industrial chemicals (3''d) 
Other chemicals (3>2) 
Petroleum refineries (353)4 ' 

Products of petroleum and coal (354)•/ 
Rubber productli (355) 
Plas~ic products (3)6) 
Pottery, china, earthenware (361) 
Glass (362) 
Other non-metallic min. products (369) 
Iron and stP.el (371) 
Non-terrous metals (j72) 4 

Metal products (~81) 

Non-wage value added 
per employee•/ 

1970-1977 1978-1985 

5. l 
12.4 
4.5 
2.4 
3.5 
3.2 
1.8 
2.7 
2.4 
4.7 
4.2 
7.2 
6.5 

164. l 
14:.,. 9 

4.8 
2.3 
3.9 
4.0 
6.7 
6.0 
6.3 
3.3 

7.2 
18.4 

7.4 
3.2 
2.5 
4.4 
2.6 
3.6 
2.0 
5.9 
4.7 

10.4 
7.9 

115. 9 
101.8 

4.9 
3.9 
3.8 
5.2 
9. l 
8.6 

17 .o 
4.7 

Wagt111 
_ --~ t:mployet:'°' __ _ 
1970-1977 1978-1985 

1.4 
l. 9 
0.8 
1. l 
2.2 
l. :> 

1.4 
I. 7 
1.9 
1.6 
2.11 

I. 7 
:.!. :! 

13. b 
13. 8 
l.6 
l. l 
l. 9 
l.8 
2.4 
2. 3 
I.'> 
I. 6 

2.0 
2.8 
1.0 
1.4 
2.0 
2. I 
l. 7 
I. !I 
l.b 
I .H 
2. 7 
2. 3 
2.b 
8.6 
9.6 
l.8 
l. 5 
l.9 
2.2 
3.2 
2.6 
l. '> 
2. I 



Table D7 rommul·d 

Industry (lSIC) 

Non-electrical machine~·y (382) 
Electrical machinery (383) 
Transport equipment (384) 
Professional scientific equipment {385) 
Other manufactures (390) 

Source: UNIDO 

Non-wage value added 
per_emJ,>joyee 11J 

1970-1977 1978-1985 

3.2 4.6 
4.9 5.2 
5. l 5.5 
8.6 6.9 
4,0 4.6 

Wages 
~ employeti"' 

1970-1977 1978-198, 

l. 7 2. l 
l. 9 2.2 
2.2 2.2 
4.0 3.2 
l. 3 2.3 

!1 The figures in the present table are weighted average& over the seven second-generation NIE& 
shown in tables 6.5 to 6.7 and over the y~ara within each time period for which data were 
available, with the weights being numbers of employees. For more details on country 
coverage and methods of computation see the text of the present appendix. 

QI Non-wage value added per employee is taken to be a proxy for physical-capital inte~&ity, 

£/ Wages per employee are taken to be a proxy for human-capital intenaity. 

~I Group averages exclude Indonesia. 

~I Group averages exclude Indonesia and Tunisia. 



Table 88 Sl'lel"tl·J Jn·d,lpm~ ,·ounlrll'' · .l\'l'f .l~l' f.inor mtl'll'llil''·•· 1''7H-7 .1ml I 'l7K-K5 
\thou,.11hh ut 1·1~11 US Joll.ir,) 

Non-wage value added 
---2~!:~~ea/ --

Industry (lSIC) 1970-1977 1978-1985 

W11ge11 
-- . _J:l!!!. -~!.llJ!! 0Y"L 
1970-1977 1978-1985 

-~-~ --- ------ -· --- -·. 

food products (311) 
Beverages (313) 
Tobacco etc. (314) 
Textiles (321) 
Wearing apparel (322) 
Leather and fur products (323) 
fuotwear ( 324) 
Wood and cork products (331) 
Furnitur.: fixtures excl. met11l (332) 
Paper (341) 
Printing and publishing (342) 
lndustrjaJ chemicals (351) 
Othe£ chemicals (352) 
Petrol .. um n:f in., des (353) 
Products of p .. troleW11 and coal (354) 4 / 

Rubber products (355) 
Plastic products (356)&' 
Pottery, china, earthenware (36l)J-' 
Glass (362) 
Other non-mt!tal 1 ic min. products (369) 
Iron and st .. el (371) 
Non-ferrous metals (372) 
Metal produets (381) 

3. '· 
9.0 
3.4 
2.4 
9.7 
4.6 
6.3 
5.0 
3.7 
5.7 
3.l 
7. 1 
5.4 

52.B 
12.5 
4.3 
3.7 
3. 7 
2.3 
3.8 
3.6 
9.9 
3.9 

4.0 1. 7 2.0 
12.0 2.5 3.4 
2.3 0.9 1.1 
2.2 2.3 2.2 
5.7 9,0 6.0 
4 .1 2.3 2 .1 
4.2 5.9 4.1 
6.3 3.8 4.1 
4.2 2.9 1.3 
6 ..... 2.7 3. 7 
4.0 2.8 3. 1 
9. 1 2.8 3. 7 
6 .• 2.4 2.8 

67. ';. 7.2 5.5 
11 . () 4.8 3. 1 

5. J 2.7 2.9 
5.3 2.0 2,6 

3 · '· 3.3 2.6 
3. (, I. 9 2.6 
4.3 2.5 2.5 
3. 7 2.6 2, I 

11.8 3. I 4.0 
5.0 2. 7 3. I 



Tabl• 88 ,· .. ntmu,·d 

Industry ( ISIC) 

Non-electrical machinery (382) 
Electrical machinery (383) 
Transport equipment (384)•/ 
Professional scientific equipment (385) 
Other manutactures (390) 

Source: UNIDO 

Non-wage value added 
per employee"' 

1970-1977 1978-1985 

2.8 3.6 
3.6 4.9 
2.9 3.5 
2.0 2.8 

13.2 22.7 

Wagt:S 
per employt:e"' 

1970-1~// 1978-1985 

2. ') 2.7 
2.6 2.9 
2.7 3.0 
l. 9 2.1 

l 5. l 21. 7 

!I The figures in the present table are weighted average~ over the ten non-NIE& shown in tables 
6.5 to 6.7 and over the years within each time period for which data were available, with 
the weights being numbers of employees. For more details on country coverage and methods of 
computation see the present appendix. 

~I Non-wage value added per employee is taken to be a proxy for physical-capital ifitensity. 

£/ Wages per emplu)ee are taken to be a proxy for human-capital intensity, 

~I Croup averages exclude the Dominican Republic ~nd Guatemala. 

~I Croup averages exclude Pakistan. 

fl Croup averages exclude the Dominican Republic and Panama. 

&I Croup averages exclude the Dominican Republic. 



Table 89 0.·1<·rmm.mts ol bitu.·r.il intra-industry tr.11.k,.o11 ttJHS 

lnd..atry (SITC) 

Oraanic che•icala (~12) 
lnuq,anic che•icala: 

elements. ovidea ~halides (~ll) 
Other inoraanic che•ical• ( Sl4) 
Rddio~ctive and •~•o~ialed 

... terials (~IS) 
~incr•l t.u •nd ca·udt:" 

che•iL.al (S21) 
Synthetic oraanic dye•tul h (~)I) 
V)·~in1 I. tannin& t!'>elrilclai 

and ... terials (~12) 
.. 111.~nt"• P41int:li Y•1ni~hc_. 

,111d related -terials ( S))) 
'h . .-d1 .. "al and phar1Miceutic111l 

p1udu<'ts (~4i) 

1-,,,.~,·nt ial oils 1 perf\19e and 
tlov~ur .. terials (\\I) 

.. ~ttuRWry and cos-.etica 
except aoap• (\,3) 

Svdps, l.· lean:li inll and 
j><>I ishi111 prepar"t ions ( ~'") 

lert1lizers, .. nulactured ('bl) 
t"'vtvs.ivit"s and pyrohH."hnh" 

p1<>ducts (~71) 

rt~~ti~ motcrials. 
llt',lt'ttcrat~d ('Ml) 

t !.,:mi.: •. '1 ••u.cr ials an<Z 
1->1,tJu.·ts ('.,~q) 

l-..-...illu:1· (bl l) 

'1...111.ut .... :\ua.:s oi lcdl\hcr 

"' r~1',lt\~ltlul~~ (bl~) 

Partial correlationa•' between the 
level of bilateral llT and: 

Income.-,------ Si•eC.' Avera1e Averale 
ai•ilarity ai•ilarlty lnco11e•' 1iae ' 

0.100* 0,43S* O.llS* 0.487* 

O.IW* 0, Hl* 0.101* 0.392* 
0.102* 0. 232* O.OS3*** 0.316* 

0.071••• 0.289* 0.041 0.340* 

0.102** 0.119** 0.040 0.163* 
0.064*** o. 2110* 0.171• o. 287* 

0.00~ 0.193* -0.0SI o. 223• 

0.140* o. )~4· 0.164* 0.390* 

0.161• o. )93• o. 241• 0.4Sl* 

0.066*** 0.424* 0.027 o.~01• 

0.09b** 0.411>* 0.107* 0.443* 

o. no• 0.279• o. 172* o. 307• 
0.071••• -0.013 0.120* 0.02~ 

U.Ollll** 0.114•• 0.064*** 0.1111• 

0.1::2• 0. J~9* 0.110• 0.404* 

o. I lb• 0,404• 0.087** 0.4112* 
0.09~ .. 0.773* 0.02~ 0.420• 

-ll,110~ n. 140* 0.010 0.1111• 

l•pact of quallly difference on the 
ahare of bilateral IIT between Dl'l!a 
and dev•lopin1 countrie•/area1•' 

0.068** 

-0.083 
o.ooo 

-0.089 
0.122** 

0.010 

0.034 

-0.0ll 

-0.116* 

0.0~9 

0.1011** 
o.o~~ 

0.2011•• 

0.091* 

0.071>• 
O.Obl 

Cl ,Cl 17 



Tabl~ 89 n>ntmunl 

lmhu•try ts11·c> 

•ur ski11~,t~nncd or drca1i»~d (bl1) 
,~,t,..·ri.sl~ vi 1ubbc1 (b~l) 

A1 l i .. · h:~ \o)t rubber (b:.?~) 

\'~·nc.:ts, plyw\lod bt.)ard.-. 
lic='\· .. 1ns.titulc:!d wvt.>J (bil) 

"'v..>J m...snuf.Actur.:a1i (bl:!) 
1..'v1i. nwnutdchueli (bl)) 
t'.,pc1 .:t.nd p.apert.u.>itl"J (b4l) 
r\1 t i1..·1 ... ~ vt pulp • .,._per 

... .- p..tpc-rboard (bl.~) 

lc~tilc, Y"fl\ ~ thrc~d (b~l) 
1..· .. •tt .. ,u tdbricat, woven (ti~:!) 
lc~tilc (4brica, W\lven 

vlh.:r than coltun (b~j) 
rullc, l.tce, embroidery, 

1 ibl>• •. m», ct\.~. (0'>4) 
~~c~i11l t~xtile f•bric~ 

.111d r.:l•t.:d product» (b~~) 
"ldJ~-u1• di l ii.:l..,a, chiefly 

,,I lcxtil.:a (b~b) 
•·1, ... ,, 1.·ove.-in • .-, l411ipeal1 i ... a. 

ct-·. (1>'1) 
lilht:',, ...:c-a.::nt, buildinat matcriillai 

r><.·ludin1 1lau and clay (bt>I) 
Clay "''d refrdctury 

c .. ,nlitruct ion ..,teri11la (b:!~) 

~in.:r .. I -nufactur.:s (obl) 
\•141~- (t>tiiZ.) 
l..i..t:u,Mar.: (ob~) 

P0tt.:1y (bt>b) 
~i' ir~n. api~1eleisen, 

"pon1o.-=" (071) 

P•ul l.al l'Urr~li11l ion.-• bt.•lw.,t1n lh~ 
level ol t>ll .. leral I IT and: 

1-1u.:u~' ···- --s1z.,~..,.------A~~r~1~ ~ Avcrc.~c 

11dmilarity admilarity in1-ome• 1ii£~ 

0.04! 
0,099• 
0. IOI" 

O. IOOU 
o. 12}• 
O.Olb 
0.0114U 

O. lbll" 
O. IOt>• 
o.012u 

0.109• 

O.Oh•• 

0.110* 

0.1~1· 

0.079** 

0.117• 

O.O~bU* 

0.109* 
0,084U 
o.1n• 

-0.0;1 

0.078U* 

0.44b* 
o. ]bl* 
o. }~ 7• 

O. l40* 
0.114• 
0.14o• 
0.249* 

o. 2111• 
0, )40• 
0.290• 

o.2n• 

0.2)8• 

o. )88• 

0.186* 

0.108• 

0.082~• 

0. 30)• 
0.427• 
0.22~· 
0.28)• 
o. )10• 

0.289• 

O.Olb 
0.102• 
0.0119* 

0.079U 
0.141• 

-0.007 
0.100• 

o. •l• 
0.149• 
0.111• 

0.1))• 

o. 132• 

0.13)• 

0.171• 

O. l lb" 

o.1oou 

Q,Q9}U 
o. \ 32• 
0.044 
0.099• 

-0.143• 

0.1 ;2• 

o.~1~· 
0.404• 
O. JY7* 

0.1117• 
o. nJ• 
0.1 ~a· 
O. ~YO* 

o. 24~· 
O.lbO• 
0.1011• 

I), 30~• 

0.29)• 

0.4)1>• 

0.2:!b"' 

0.1~4* 

0.11 l" 

0.121• 
0,471• 
0,2711• 
o. }29• 
0,))9• 

0.108• 

Impart ol qunl lty dittcrt!nc·c '1n thl.! 
•hdlc uf :.il .. lcr"l I IT loulwuu11 UMt:. 

.uul dt!V•·luplntt cuu11lrlt11t/1Ht!" .. • 

U,0 l 1 

u, 11.iu 
U.U~Hlll** 

-U.ll lb 
-0.0J9 
-o.1c~"t•• 

u. 112* 

-U,O~H 

0.0~2 

-0.017 

0.031 

-0.0lO 

0.031 

-0.0114* 

-o.uu 

-0.0)] 

0.0411 
-0.014 
o.11ou 
0.019 
0.0~9 

0,049 
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Table 89 .-u11t11111nl 

lnd.,•t ry (SITC l 

t, • .,, .... r (!I'll 
~,·i.:ntitic 1 ._diral, optic•I 

""'4•urin1 in1\rU111ent1 (8bl) 
tt."'tv,r411phh· and c ine .. to

''aphi< auppli•• (Hb2) 
t....at":hc~ •nd clock.1 (8b4) 
"i...•i .. ·•l in•trua.ent1 1 .1h>umJ 

r~~~rdcr• ~reproducer~ (891) 
P1 i11t~J !aCl\h:t (89~) 

Art1~·lc11 or 4'rl1l lci..-l 
pla•tic ,..tcri•I• (8~l) 

tcr•••t•ul..-t .. ..,rs, toya, ,._.,., 
•!•.>rt in' l"od• (II~'·) 

1.1t f i.·..- i.. •t .. tlunit:ry •uvpl iL•,.(Mli\) 

=~~cllcry~ 'old &OJ 
•ll~cr•~rc• (~97) 

~.u •••. \.·tu red •rt if' !..::ii. U1'!1'1) 

:-t.•uL·c: t~ l IJO 

Partial correlatlona• ba\waen the 
level of bilateral llT and: -1n·co .. ·1.?·- -s1;~-i-~;er;1; A~.r. ;·· 

1l•llarity al•llarlty lnro ... •- 1lae!' 

Impact of qu4llty difference on th• 
aha re ol bl lateral I IT betwun llME• 
and developln1 countrlea/area1•' 

, __ --·- ---- ·- . - ----~-- ---

o. 117• 0.217• O. I l7• o. 21>2• 0.047 

0.042 0.11112• -0.0ll o. 707• 0.002 

0,041> o.ol1• -0.039 o.u~· -0,01>1> 
0.028 0.029 0.12~· o.o~~*"* 

0.071>•• o.~49• 0.028 0.1100• 0.013 
o. l ~~· o. 22J• 0.088• 0,281>• -0,00l 

0.149• 0.338• 0.1~1>· 0.388• 0.12~· 

0.107• o.4~~· 0.060•** o.~19• -0.027 
0,011"* o.~~1>• 0.072** 0.60\• 0.080.U 

o.ooJu• 0.171• 0.111~· 0.221• 
0.170• 0.47b• 0.1111• 0.\49• 0.033 

kc•l.all~ we-re- dcrivcJ lrvm obitcrv•tion» on trade balween a!l p•dr1 of rreembttra ut • 11tm~I" ut 2~ lJf'U:a •nd 2~ 
dlt"VclJµin& countrh·lt ilnd ilft:da. 

f., A,.,lcri:111o~tii indic•llt' tiildl lt.li-.·41 .i,uU inU\1~., .. t thtt l(•), ~(••) ur 10(••*) µeu c.:eml lt.1\lc:l, 
~i•il.itirily bch•ccn .. ·ountric• 1n tc:rma ol iucu...e (Mile) waa meaai1ured by thu nt!1at.IYt1 of thu .. b1olut.e diftarunc• in 
~:LJr 5•cr l-,.,it• (tut•l ta>t). 

\J.' A1ti·~r .. ,.: inn . .>~ (:111oi.l-c) "'"",. ihJil&1tC"d ~y the •rith....,lic sne•n of Gl>P pttr ca.,ltn (toL..-l GlJP). 
Tt • .: I i'"lfl."lt 111hvwn in ltdll C'olumn arc cot:ft iclant e1tltnMte1 obtained from• lintt•r ru1ro .. .aliun of llT 1tuu·cua on 
111.·uNc 111inii'1.-1ity, •i£c t1imi?a1il)' 1 .. vcr .. ac: inL:omc, •vt1r111e 1i•e and thu d1rc:ct.iu11 of qu~tllty difftHtrncc, OnJy 
u.c CJ..tf idch\• ul tl.c 1 ... 1 i11dc1•c11dc11t v .. r1 .. i.1e an pre1a11tud 111 thl• tabl11. Thi• varl .. hlv took thor form"' .. 
Junuy \'Jfi.rit.l.: .. t.i~·t1 aa.1oi..u•K.·tl tl1c \'4h•..: ul l if tht: unit Vbiluo of the DH~'» oxpurt1 tu the dtivc:lu~h\I fouot1y 
c-.~-cit:th:J that vt Llt1 i.a1purt,_, tri.uA th~ l;slLt:r •nd the vi1due of 0 uthurwi•a. 
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Global patterns of production and trade in manufactures have cNlnged 
tremendously over the past two decades. The growth of world trade has been 
accompanied by a rapid increase 1n the number of products. suppliers and buyers 
involved 1n international markets. At the same time. the means by which 
manufacturers compete and collaborate have been changing. The great challenges 
that these developments pose for policy makers and practitioners provide the basic 
mot.r.c for this comprehensive assessment of the underlying forces and 
determinants that are reshaping the worlcfs 1ndustnal map. 

Based upon an empirical approach. the an;Jlysis is closely interwoven with key 
elements of economic theory. The Heckscher-Ohlin model provides the framework 
for most of the bool<"s 1nterpretat1011. but less formal modl!ls focusing on economies 
of scale. product d1fferent1ation and other aspects of imperfect competition also 
figure prominently. The extensive research - with access to UNIQC"5 vast body of 
unpublished information - and contributions from specialists. has resul!ed in a blend 
of theoretical and empirical matenal which yields new in519hts into the way firms and 
1ndustnes compete in international markets. 

Essential reading for researchers and students 1n the areas of industrial 
economics and international trade. this book will provide an invaluable reference for 
courses m international business and economics. 
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