G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

|8 FE5 2.

COMPETING
NAGLOBAL
ECONOMY

Helmut Forstner
& Robert Ballance

owps




Competing in a
global economy

/s



Competing in a
global economy

AN EMPIRICAL STUDY ON
SPECIALIZATION AND TRADE IN
MANUFACTURES

Prepared for the United
Nations Industrial Development
Organization by

HELMUT FORSTNER
&
ROBERT BALLANCE

London

UNWIN HYMAN
Boston  Sydncy Wellington



Copyright © 1990, by
United Nattons Industnal Development Organization (UNIDO).
All Rights Reserved.

This bouk 15 copynght under the Berne Convention.
No reproduction without perminsion.
All rights reserved

Published by the Academsc Division of
Unwin Hyman Ltd
15717 Broadwick Strect. London WiV IFP. UK

Unwin Hynun Inc.,
8 Winchester Place. Winchester, Mass. 01890, USA

Allen & Unwin (Australia) Lid,
8 Napwer Street. North Svdney, NSW 2060, Auseeala

Allen & Unwin (New Zealand) Ltd i association with e
Port Nicholson Press Ltd,
Compusales Bullding, 75 Ghuzoee Street, Welhington 1. New Zealand

Fiest published m 1900

British Library Catalcguing in Publication Data

Forstner, Helmue
Compeomg w s global cconomy - an empirical
study on spectalizanon and
trade i manutactures
1 Foreign trade
1 Tude # Ballance, Robert
62

ISBN 00444501900

Library of Congress Cataloging in Publication Data
APPLIED FOR

Fypeset on 1001 Bembo
Printed by Cambridee Umiversity P7ress



t

Contents

List of tables

List of figures

List of abbreviations

Preface

The transformation of world industry: an introduction and
summary

The intemnationalization of industry

Organization and summary of findings

Inter-industrial trends in manufacturing production

Global pattern of manufacturing output
Patterns of change and specialization
No:cs

Intcr-industry trade in a global system

Long-term trends in world trad-

The inter-industry structurc of world trade in manufactures
Stylized evidence of trading patterns

Notcs

Two-way tradc in similar products

An ovcrview of two-way trade
An industry-specific view of IIT
Notcs

International patterns of factor endowments

The factor abundance theory in higher dimensions
The mcasurcment of factor abundance

The changing basis for comparative advantage
Factor abundancc and the patterns of trade

v

1x
X1
Xii

Xv

70

71
72
75
82



9

10

COMPETING IN A GLOBAL ECONOMY

Annex: The specific factors modecl
Notes

Factor requirements, output and trade

Factor intensitics and empirical evidence

Revealed comparative advantage and factor intensitics
Annex: Technology and trade

Notcs

Country differences, country similaritics and the structure of
trade

Factor abundance and nct trade

An empirical assessment of the factor abundance proposition
Country similaritics and manufactured trade

Anncx: Trade flows and factor movements

Notes

Economics of scalec and market structure

Hypotheses on increasing returns, market structure and trade
Concepts and mcasurement

International comparnisons between industrics

Export concentration and industrial concentration

Notes

Intra-industry tradc revisited

Intra-industry tradc versus inter-industry trade
Determinants of 1T intensity in DMEs

The role of vertical product differentiation in 1T
Anncx: Forcign direct investment versus trade
Notes

A retrospective View

Scctoral comparative advantage

Inter-industry comparative advantage
Intra-industry specialization and trade
Appendix A (Technical)

Appendix B (Statistical)

Bibliography

Author index

vt

9
93

93
101
19
12

114

114
122
125
131
135

137

138
140
145
154
158

160

160
164
166
172
177

178
179
179
180
182
187
214

221



3.6

37

KR ]

39

List of tables

Share of cconomic groups and developing regions in

world MVA. 1970-86 page

Share of cconomic groups in world value added of
selected manufacturing branches and years

Structure of MV A, by cconomic groups

Growth of output in sclected industries and country
groups. 1963-86

Test of comparative industry rankings

International patterns of specialization, by industry, 1986
An intcrnationalized ranking of industrics by growth of
output, 197386

Indices of structural change, 1973-86

Change in output share in sclected industry groups, 1973-86

Growth rates for CDP, MVA and cxports of
manufacturcs, 1960-86

Sharce of manufactures in total exports, by cconomic
group, 1970-86

World ¢xports of manufactures and the shares of the
Major cconomic groups

Sharc of manufacturcs in total exports of sclected
countrics and arcas

Net manufactured exports of developed countrics, by
trade category, 1970-85

Manufactured exports of developed market cconomics,
by trade category. 1970-85

Net manufactured exports of developing countrics and
arcas, by trade category, 1970-85

Manufactured exports of developing countrics and arcas,
by tradc category, 1970-85

Structural change in nanufactured exports, 1970-2 1o 1983-5

X



6.1

6.2

6.3

6.4

COMPETING IN A GLOBAL ECONOMY

Average shares of IIT in manufactared goods, by country
group, 1985

Changc in the average share of IIT in manufactured goods

between 1970 and 1985, by country group
Industries with high T shares in trade of DMEs and
developing countrics and areas, 1985

Distribution of factor endowments, 1970 and 1985
Dispersion of factor ecndowments within broad
country groups. 1970 and 1985

Factor abundance and net trade by country or area,
1970 and 1985

Factor abundance and net trade, by country group.
1970 and 1985

Average factor intensitics, by industry, 1970-7

and 1978-85

Corrclations between factor intensity rankings of
country groups, 1970-7 and 1978-85

Cocfficients of variation of factor intensitics,

by industry, 1970-7 and 1978-85

Concordancce of factory intensity rankings within
country groups, 1970-7 and 1978-85

Qutput-based mcasures of RCA, by industry groups,
1970-2 and 1983-5

Export-bascd measurcs of RCA, by industry groups,
1970-2 and 1983-5

Factor oricntation, n sclected industrics. 1970 and 1985
Corrclations between factor oricntation and factor
intensity, 1985

Partial corrclations between levels of bilateral intra-
industry trade and country attributes, 1985

Size clasticities and industry rankings for years

around 1985

Growth of the nuinber of establishments and production,
by industry, sclected countries, 1977-82

International comparison of cmployment entropy indices
in manufacturing industrics, around 1985

Relationship between industrial concentration, the level
of industrial development and ccuntry size, by industry,
around 1985

Rank corrclations between industry characteristics

&

81

83

100

102

105

108

117

124

130

146

149

152

153
155



8.6

9.1

9.3

B1
B2
B3
B5

B7

BY
B10

LIST OF TABLES

Distribution of industries, by industrial concentration
and by export concentration

Impact of industry characteristics on the share of IIT,
by country group, 1985

Determinants of IIT intensity of selected DMEs, by
country, 1985

Impact of quality diffcrences on two-way trade between
DME:s and developing countries and areas, 1985

Availability of data on skilled labour, by country and year
Composition of country groups

Broad classification of industrial branches, by growth
performance and factor intensity

Broad classes of manufactured goods

DMEs’ average factor intensities, 1970-7 and 1978-85
NIEs’ average factor intensitics, 1970-7 and 1978-85
Sccond-genceration NIEs™ average factor intensitics,
1970-7 and 1978-85

Sclected developing countries’ average factor intensities,
1970-7 and 1978-85

Dcterminants of bilateral intra-industry trade, 1985
Cartcgorization of industrics by economics of scale,
industrial concentration, product differentiation and
cxport concentration

157

163

165

170

189
193

195
196
197
199
201
203
205

210



3.1

4.1

List of figures

Net exports of developed market cconomics, by
product category, 1970-85

Net exports of developing countries, by product
category, 197085

Industrics with significant increases of HT, 197085

xu

page 47



CA
CPE
DME
FDI
GDP
GNP
H-O
H-O-V
nr
iTL
TS
ISCO
ISIC
MES
MVA
NIE
OLI
OLS
Rand D
RCA
SITC
TNC
unB
USSIC
UNIDO

List of abbreviations

current account

centrally planned economy

developed market cconomy

foreign direct investment

gross domestic product

gross national product

Heckscher-Ohlin

Heckscher-Ohlin-Vanck

intra-industry trade

intra-industry trade level

intra~industry trade share

International Standard Classification of OQccupations
International Standard Industrial “lassification
minimum cfficient scale

manufacturing value added

newly industrializing economy

ownership location internalization
ordinary-lcast-squares

rescarch and development

revealed comparative advantage

Standard International Trade Classification
transnational corporation

UNIDO data base

US Standard Industrial Classification

United Nations Industrial Development Organization

xiii/X I \/



Preface

Interest in the determinants of specialization and trade has a long tradition
among cconomists. The past two decades, however, have brought substanuial
changes in the world trading system. Theoreticians and empiricists alike
have been forced to modify their methods of analysis in an etfort to stay
abreast of ll these changes. Theoreticians, for example, have constructed
morc claborate models which better represent a trading system composed
of multiple buyers and scllers who may or may not operate according to
compcetitive dicta. Empiricists have resorted to more powerful cconometric
tools and have made use of data scts that are far larger than those available
to their predecessors. An unintended result of all these advances is that the
gap between theoreticians and empiricists has videned. This book is mainly
empirical in approach. However, the coripilation and analysis of quantitative
material is closely linked to particular clements of cconomic theory. A major
objective is to help bridge what we believe is a widening gap between the
work of the theorctician and that of the empiricist.

This particular orientation lends itself to cither of two methods of
presentation. “ne would be to begin with a complete claboration of the
theoretical framework and then move on to empirical appiications or tests.
We have chosen not to do this in the present case. One reason bas to do
with the underlying theory. Several of the relevant models are set out in
a formal manner and their distinguishing features can be casily presented.
Others, however, are formal and do not lend thcmselves to a stylized
presentation. This contrast makes it difficule to summarize conciscly all
the theoretical features that are relevant to an empirical study. A second
reason is that cven the most familiar trade models become complex once
they are applicd in a world of higher dimensions - one populated by
a large number of buyers and scllers who trade a varicty of products
which, in turn, arc produced with several factors of production. The
complexity of the underlying theory makes it difficult for the reader
to assess empirical evidence when this s separated from the conceptual
frame- ork.

The Heckscher=Ohlin approach provides much of the framework for analysis
in this book. lts use leads nacurally to an assessment of factor abundance as a
determinant ot specialization and trade. But the Hleckscher-Ohlin model is not
intended to suggest that factor abundance is the only relevant determinant. Onee

Xv



COMPETING IN A GLOBAL ECONOMY

attention turns from inter-industry to intra-industry forms of specialization
and trade, other less formal models may be relevant. One example is
the ‘cconomics-of-scale” model, which represents a2 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 scen as offering complementary
cxplanations for specialization and trade. The Heckscher—-Ohlin model is
interpreted as applying mainly to inter-industry patterns of change, while the
cconomics-of-scale approach finds application in the analysis of intra-industry
developments.

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 intcrest to theoreticians, industrial
cconomists and trade analysts. Finally, the book is designed as a global
study rather than a trecatise 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 (UNIDQO) was a major contributor to Chapter 8; in particular, he
carricd out most of the empirical analysis of that chapter. Extensive comments
were also supplicd by Tracy Murray (US International Trade Commission
and University of Arkansas) and Mathcw Tharakan (University of Antwerp).
Finally, the book makes cxtensive use of the UNIDO Data Base, and the
contributions of the statisticians and other staff of the Industrial Seatistics and
Scctoral 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 are
responsible for the views and opinions expressed thercin. These views and
opinions do not nccessarily represent those of other persons or institutions
mentioned here.
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CHAPTER 1

The transformation
of world industry:
an introduction and summary

The last thirty years have brought many fundamental changes in world indus-
try. Two of the more important of these - the internationalization of markets,
and the growing opportunitics for firms to specialize — establish the themes
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 summarizes the
major findings.

The internationalization of industry

For ncarly two centuries, manufacturers operated in a spatial context that was
predominantly local. The search for inputs, materials and buyers scldom
extended beyond regional markets, and it was rarer still that such activitics were
national in scope. This provincial character no longer applics. Whatever their
country of origin, most large firms now tend to operate in an environment that
is international, if not global, in scope. Crudc evidence to support such a view
of industry is found in the rapid growth of international trade, the development
of intcrnational capital markets, the continued spread of foreign investment,
and the accclerated transmission of technologics across national boundarics.

Greater internationalization has brought morc opportunitics for collabora-
tion, but it has also crcated new types of rivalrics. The traditional agent of
compctition in any markct has always been the firm. Today, however, gov-
crnments arc intimately involved in the process. National policy-makers have
always been concerned with their country’s position in industrial hicrarchics;
but the potential rewards and losses of competition have risen as markets have
become more integrated.

The degree of interdependence between countrics has accentuated national
rivalrics. The expansion of an industry in onc country (whether developed or
developing) will often result in the contraction of the same industry clscwhere.
Relative changes in any industrial hicrarchy arc therefore likely to induce policy
responses in several countrics. Such rivalries are found in both newly emerging
industrics and mature oncs and have repercussions for producers throughout
the world.
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The integration of markets for manufactures has also changed the micro-
cconomic 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 factors and goods. The international dimension is equally
evident in other types of inter-firm relationships. Manufacturers buy and sell
process or product technologies from foreign counterparts. They embark on
collaborative forms of R and D, share out production facilitics and distribution
systems, and engage in many other forms of cross-border co-operation.

Increascd opportunities for inter-firm collaboration also have a competitive
dimension. Foreign firms will uncxpectedly 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 turn, are often reluctant to provide the same proprictory
knowledge to foreign firms that they share with their domestic collaborators.
The stcadily expanding network of inter-firm collaboration and competition
has spilled across national boundaries. It has changed the ways firms operatc,
the types of strategics they adopt, and the very nature of business~government
rclations.

Greater market integration has brought more opportunitics for specialization
in particular products or product lincs. The potential buyers in today’s market
represent a2 wider range of incomcs, tastes and preferences. This diversity
affords morc opportunitics to compete on the basis of non-price attributes.
Buyers also become more demanding and discriminating as their incomces
grow and as they hbecome more experienced. These are but a few of the
obscrvable changes in demand patterns which have occurred as the incomes
of houscholds and firms have grown.

At the microcconomic level, the motives for specialization are known. Most
firms choosc to specialize because they accept the premisc that low prices and
high volumes arc cssential to the achievement of competitive supcriority.
According to conventional wisdom, firms that cnlarge ctheir market share
will realize the bencfits of cconomics of scale. Attempts to competce 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 industrics the costs of achicving 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 seck greater cconomies of scale), or
thcy may choosc non-pricc forms of product differentiation. That decision
is a firm-spccific onc which lics outside the scope of this book. In another
sense, however, the two views are not contradictory since both stress the
importance of specialization, albeit of different types. The internationalization
of markets is incrcasing the scope for specialization by offering firms in
developing and developed countries more choice in the ways they compete.
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THE TRANSFORMATION OF WORLD INDUSTRY

Orientation and approach

Interest in the determinants of specialization 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 cffort to explain the forces
behind today's trading system, some trade specialists have gone outside their
ficld by drawing on the work of analysts in the ficld of industrial organization.
This approach is welcome: 2 compartmental relationship between the two
broad lines of research serves no purposc in today’s world.

But while some barriers have been torn down, others still exist. One division
is between trade theoreticians and empiricists. Theorzticians have struggled to
keep abreast of changes in the real world by constructing more realistic modecls
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 commoditics and factors of production is daunting. Progress
has been achicved at the cost of much greater complexity. Empiricists, on the
other hand, now have access to more powerful cconometric methods and a
growing volume of data. Yet their task is made no casier 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 cconomists and trade analysts. It is empirical
in approach, but is not intended to be merely 2 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 sensc, the book attempts to bridge the gap between the work of the
theoretician and that of the empiricist.

The sclection of themes had several implications. First, the ecmphasis placed
on the internationalization of markets meant that the book should be designed
as a global study and not as a tr- tisc rooted in a single cconomy, however
imporrant. Issues relating to patr .ins of specialization and trade arc just as vital
for small, open cconomics as for large oncs, and appcear to have applicability
whether the countrics arc rich or poor. Sccond, many of the questions arising
in the book cannot be properly examined when the subject of analysis is the
manufacturing scctor in its entirety. Thus an industry-specific framework is
adopted, and much of the subscquent discussion procecds along that line. The
following scction considers some of the approaches and methods employed in
the study in more detail.

The framework for analysis

The litcrature on international specialization can be interpreted in different
ways. This book follows the practice of trade theorists who usc the term to
refer to production-related developments. That usage is in contrast to the work

3
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of ecmpiriasts, who often refer to specialization as a trade-related phenomenon,
by which they usually mean changes in the composition of a country’s exports
and imports or other types of shifts in trading patterns.

Although theoretical discussions of specialization may be confined to shifts
in production, supporting cvidence can still be drawn from trade. In doing so,
cconomists regard international trade as consisting of two distinct components.
One of these components, inter-industry trade, figures prominently in studics
of the inremational division of labour. The other is often referred to as two-way
or intra-industry trade (IIT). It can be defined as the simuitancous import and
cxport of products that are close substitutes, in terms of cither their factor
mputs or their final uses. That definition is operational in the sense that the
intra~-industry component of trade can be measured and distinguished from
the inter-industry component.

Intcr-industry trade is dependent on comparative advantage, and the seruc-
turc of production is determined by 2 country’s factor endowments. liT,
however, depends on cconomies of scale and perhaps other determinants
not rccognized by models based on comparative advantage (Krugman, 1983,
p- 344). The samce applics to the domestic equivalent of IIT in production,
which is referred to here as intra-industrial specialization. Each industry will
have 2 wide range of potential products, some of which will be produced under
conditions of increasing returns. But the existence of scale cconomics implics
that cach country produccs only a subsct of the potential products available to
it. Litcle can be said about expected patterns of intra-industrial specialization
on the basis of such theorics.

The distinction between inter-industry and intra-industry patterns of trade
is clearly related to the issuc of specialization but cannot be carried over casily
to studics of the latter. Both types of trade arc considered in this book, but
no attempt is made to investigate intra-industrial specialization. There are
scveral reascns for this. First, it is virtually impossible to assess the patterns
of such specialization in production. The data requirements would be massive,
including informartion on production technologics, product characteristics and
inter-firm cxchanges. Sccond, it is not possible to formulate 2 workable
definition of an industry which would be cqually applicable to a large number
of countrics. An unambiguous definition - ¢ven for a single country — is
rarcly possible, sincc industries consist of shifting groups of competitors
which are clustered around specific products or processes. Nor are there
objective criteria for such a definition. The assignment of products and/or
activitics to a particular industry depends instead on the rescarcher’s subjective
judgement of the extent of substitutability. Third, the uscfulness of attempting
any distinction between inter-industrial and intra-industrial specialization is
questionable oncc it is recognized that the choice of products to be produced
by cach country is cssentially arbitrary.

Tradc analysts have addressed this problem in a pragmatic manncr, often
defining cach ‘industry’ as the equivalent of a three-digit category in the Stand-
ard International Trade Classification (SITC). The method has not cscaped

4



THE TRANSFORMATION Of WORLD INDUSTRY

criticism, but it is now a gencerally accepted part of the literature. This book
follows the same practice, and the discussion of inter-industry and intra-indus-
try trade patterns proceeds accordingly. The definitional problems are more
scrious when the subject of discussion is domestic production. The Interna-
tional Standard Industrial Classification (ISIC) offers the most comprchensive
source of international data on production. However, cach ISIC category
is a heterogencous mixture of products and acuvities which docs not really
approximate cven the looscst detinition of an industry. The ISIC serves as a
basis tor defining industrics in the carly parts of the book but in later stages
morc detailed industry descriptions are employed.

The conceptual basis for the distinction between international trade and
inter-industrial specaialization can be made clearer by drawing upon the tools
uscd in the cxposition of trade theory. Theorcticians, for example, usually
begin their study of trade by assuming a statc of autarky (that is, a hypo-
thetical situation where the country engages in no trade whatsocver). They
demonstrate the ctfects of trade by comparing a country’s post-trade patterns
of production and consumption with thosc that prevailed in autarky. The
transition from autarky to trade is depicted as 2 two-step process. With no
trade, patterns of production and consumption depend solely on domestic
forces. Once the possibility of external demand and supply is acknowledged,
patterns of consumption will change, giving risc to what is described as “gains
from intcrnational cxchange’. The second step in the adjustment process
involves a shift in patterns of production. After trade occurs, there is an
incentive to specialize, which gives rise to "gains from specialization’. Together,
the two cffects represent the *gains from trade’ and arc part of the theorctician’s
toolkit to demonstrate the supenority of free trade rather than no trade. This
book makes no attempt 1o measure the welfare cffects of trade. Nor is it
concerned with the identification of gains from specialization or intcrnational
cxchange. However, the theoretician’s use of an imaginary two-step process is
retained, since it provides a uscful device to distinguish between the production
and tradc-related cffects of specialization.

Mcntion should also be made of certain statistical and classificational issucs.
Because the volume of data included in the study is substantial, various
summary mcasurcs must be used. Thesce types of data aggregation are derived
from the underlying theoretical and empirical hiterature. The arrangement of
industry data according tc factor intensity, or the categorization of trade in
manufactures as resource-based, Heckscher—-Ohhin and product-cycle goods,
is common practice. The same applics to the distinction between intra-indusery
trade and inter-indusery trade as well as other commonly used statistical and
CCONOMIC CONVENtions.

Of more significance perhaps is the arrangement of country data used
here. Information on a large number of countries is included in the book,
and spacc constraints dictated that various country groupings be used. The
most familiar of these groupings is the developed market ccononues (DMEs),
These cconomiies are a fairly homogencous group, being similar i terms of
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relative factor endowments, structure of manufacturing production, compo-
sition of tradc and other attributes. The same degree of homogeneity docs
not apply to the developing countrics. A certain amount of country-specific
data is presented in the following chapters. but, more often. the developing
countrics arc arranged in different sub-groups: newly industrializing cconomics
(NIEs), sccond-gencration NIEs, and other developing countrics. These types
of country groupings arc fam:har to most readers, although cconomic theory
provides no clear criteria to determine group membership (see c.g. Bradford
and Branson, 1987; Ciine, 1982; Michacly, 1985).

No generally accepted definition of group membership is availabie. Instead,
the sclection of first~ and sccond-generation NIEs has mercly drawn upon the
work of others. In the casc of the first-gencration NIEs, the group is pictured
as consisting of countrics that are “super competitors’ in many intcrnational
markets for manufactures and are likely to embody production and trading
attributes that distinguish chem from most other developing countries. The
samce claims do not necessarily apply to sccond-gencration NIEs, though thar
involvement in world exports would still scem to distingush them from other
developing countrics.

Other clements of the book's framework are conceptual @ nature and
arc drawn from the theorctical litcrature. The choice of theoretical tools
is dctermined partly by the types of broad issucs menticuwed above. For
cxample, the book’s cmphasis on cmpirical issucs requires chat theoretical
tools be operational in the sensc that data requirements are reabstic and
attainable. Propositions that can be closcly linked with underlying theory arc
also favoured over those that can be stated only inturtively. Finally, becausc the
study is international in scope, there is also a preference for theoretical material
that is of general applicability rather than valid only (o} specific cases.

Bascd on these considerations, the H-O modcl (also described as the factor
proportions, factor endowments or factor abundance approach) provides much
of the theorctical framework for analysis. The factor abundance approach
operates rcasonably well when inter-industry aspects of trade and specialization
arc the subject of investigation and the scope of study is intcrnational or
global. But the modcl is not intended to suggest thar factor abundance is the
only sourcc of trade or specializaticn. Once attention turns o intra-industry
aspects, it faces a strong chaiicnge. A theorctical counter-culture has emerged
which Krugman describes as being represented by “a set of informal argumients
stressing sources of trade other than those in formal modcls’ (1987, p. 132).

The conceptual basis for analysis

The two approaches mentioned above are distinet in several ways, but they
arc also complementary in the sense that the H-O model is concerned with
inter-industry characteristics while the aliernative approaches referred to by
Krugman are especially useful for an analysis of intra-industry forms of
specialization and trade. Both lines of argument are utilized in the following
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account. Because several charactenistic assumptions are the subject of empirical
mquiry in later chapters, it is helpful to summarize them here.

The distinguishing assumptions of the H-O model as outlined in Chipman
(1988) can be most casily described for the simple case involving only two
countrics which produce two goods and make use of two factors of production.
The factors arc assumed to be qualitatively identical between countrics. They
arc complctely mobile between industrics but are immobile between countrics.
Goods, however, move freely between countnies. The production functions for
cach good are the same in both countrics and are subject to constant returns to
scale. A further assumption is that factor requirements (intensivics) willnever be
reversed between the two goods, no matter how factor prices change.

The H-O modecl goes on to assume perfe:t competition in markets for both
goods and factors. This postulate, together with the insistence on constant
rcturns to scale, enables che analyst 1o construct the gencral equilibrium
framcwork for trade which the H-O) model represents. In order to highlight
the role of factor abundance, the possible impact of demand on trade patterns
is cxcluded by the assumpticn that consumption patterns are identical between
countrics at any given sct of goods’ prices. Finally, it is assumed that trade in
goods is balanced.

Differences in factor proportions — with respect to both country endowments
and input requirements — are necessary for international trade to arisc. Differ-
ences in factor ecndowments relate to factor abundance, while input require-
mcnts are represented by factor intensitics. On the basis of these assumptions,
facror abundance will determine the pattern of internacional trade. A country
will cxport the good that uscs its abundant factor most intensively and will
import that which uscs its scarce factor intensively.

The approaches that represent the alternative to the H-O model are referred
to here as the “cconomics-of-scale’ models. Perhaps the best version is that
presented by Krugman (19792). He assumes that international trade takes place
in the presence of increasing returns, product differentiation and monopolistic
compcetition. I (ke simplest case, involving only two countrics, cach cconomy
is capable of producing any of a large number of goods by using one factor of
production. Praduction technology is the same for all (potentizi) goods in both
countrics, so that firms can differentiate their products costlessly. The decisive
technological feature is that of increasing returns to scale: the cost functions in
the two countrics reflect decreasing average costs.

With regard to demand, all consumers of a country arc assumed to have the
samc utility function, which treats goods (or rather, versions of enc differen-
tiated good) symmetrically. This concept represents the consumers’ “love of
varicty’ — that is, the consumers have no overwhelming preferences for any
particular version of the differentiated good. The market structure is assumed
to be one of Chamberlinian monopolistic competition. Each producer faces a
downward-sloping demand curve for his particular version of the differe tiated
good and can choose the output level that maximizes his profits. Since a great
number of producers is assumed, no interaction between them takes place.

7
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Even if the two countrics are identical with regard to technologies and
tastes, they will engage in international trade. This trade will take the form
of mtra-industrial exchange. The pattern of trade (which country cxports or
imports which version of the difterentiated good) is indeterminace but the
vo ume can be related to the size of the two trading partners. In general. the
Krugman modcl! depicts new forms of trade as “a way of extending the market
and allowing cxploitation of scalc cconomics” (Krugman, 1979a, p. 479).

Further contrasts between the H-O and cconomics-of-scale model are tound
m terins of their “power” or explanatory capabiliey. Krugman (1983) asserts
that the factor cndowments approach can not provide an adequate account
of world trade. That criticism 1s perhaps fair when a “strong version™ of the
H-O hypothesis 1s employed. But more general, and “weaker’, versions of the
H-Q) proposition are also available. Modcls incorporating scale cconomies and
product differentiation scem to perform no better than the weaker versions of
the H-O model. The lack of more robust predictive abilitics is due mainly
to the fact that the scale cconomics model i1s concerned not so much with
patterns of commodity production or trade but with the relative extent of
inter-industry and intra-industry trade. The H-O approach is ercated in a fairly
rigorous manner. and weaker versions of the model are used extensively in the
tollowing account. Scale cconomics, product difterentiation and other aspects
of impertect competition will necessarily receive less formal treatment.

Organization and summary of findings

The following chapters fall into three parts. Chaprers 2, 3 and 4 are mainly
documentary in nature. They represent an cmpirical survey of manufacturing
production. inter-industry trade and intra-industry trade. Alrhough the chap-
ters are broad in scope. an industry-specific orientation is retained and various
theorenical concepts find application.

Chapters 5, 6 and 7 constitute the second part of the study and make extensive
usc of the H-(} modcl. Chapter 5 15 concerned with country differences in
factor ecndowments, while Chapter 6 focuses on the role of factor incensitics.
The results obtained in these two chapters are drawn together in Chapter 7
where 2 synopsis of the H=() model 15 presented. Most of this discussion
15 concerned with differences i the cconomic attributes of countries, but
Chapter 7 also addresses the possibiliey that country similarities can influence
speciabzation and trade.

This alternative line of reasonmg is expanded in Chapters 8 and 9 as the
discussion moves from an H=O) framework to the “cconomics-of-scale” model.
Empirical evidence concerning cconomies of scale, market structure and pro-
duct ditferentiation is examined for speatic induseries and groups of countries.
Various attributes of intra-industry trade mvolving ditterent sets of countries
are studied, and some of 1ts potential determmants are considered. Chapeer 10
concludes the study by summanzing the major results and considering their

)
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implications for the futurc work of theorists and empiricists. Some of the main
findings of 1ater chapters are summarized below.

Dner-tnd-iteial neicas in wancfactro ing production

The analysis begins with a survey of inter-induserial patterns in world industry
in the DMEs and in scveral groups of developing countries. The main purpose
is to provide an empirical backdrop for the more detailed analysis of speciali-
zation in production and trade in later chapters.

The DMEs’ share of world manufacturing value added (MVA) is declining,
though they continuc to dominate almost all markets for manufactures. This
decline, however, is not reflected by any change in the inter-industrial com-
position of output. Specific industrics 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
relative to services, which scems to have affected several DMEs. A second is
that 2 major source of contractive pressure is often compcetitors in other DMEs
and the resultant shifts are not reflected in group averages. The third reason is
that major firms in somc industrics have suffered not from inter-industry shiits
in demand or supply, but from changes that are intra-industry in character.

Closc agreement in national ecndowments and demand patterns should mean
that the inter-industry structure of countrics is similar. This prognosis, how-
ever, finds little support. The DMEs arc the only group of countrics that can
claim morc than a2 modest degree of similarity in inter-industry structure. Nor
docs the inter-temporal pattern of change show any evidence of a tendency for
inter-industrial structurces to converge, although differences in relative factor
cnéowments and tastes have certainly narrowed.

The lack of any cvidence of increasing similarity may imply that the
inter-industry patterns arc moving in the opposite dircction, towards greater
specialization in particular industrics. Although the DMEs have the greatest
degree of similarity, they also tend to specialize in much the same industrics.
Only the NIEs come close to matching the DMEs in terms of inter-industrial
specialization. No similar cvidence of specialization was found for sccond-
genceration NIEs.

These impressions arc bascd on comparisons between individual countrics
or averages for country groups. However, the dynamics of inter-industry
change can also be cxamined in relation to an international reference or norm.
Here also, there is little agreement between patterns of change in DMEs and
developing countries. Industrics that tend to be expanding in DMEs (according
to an intcrnationalized measurc) are often contracting in developing couatrics,
and the reverse it Also true. Nor do the internationalized patterns of change
agree with measurcs expressed in purcly ‘domestic’ terms. An industry that
is faring poorly in relation to other parts of domestic manufacturing may still
be performing better than competitors in other countrics.

9
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The pace of inter-industrial change is also considered. Indices of structural
change show that inter-industry shifts are proceeding more rapidly among
the NIEs and second-genceration 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 are comparatively erratic: periods
of rapid growth in the NIEs and second-genceration NIEs are often preceded
or followed by equally abrupt periods of contraction.

Conventional analysis distinguishes between industries according to their
factor intensitics, growth clasticitics or other characteristics. When industries
are classified by such criteria, the results for various country groaps arc
sutstantially diffcrent. Manufacturers in the DMEs have moved rather quickly
out of industries that arc relatively labour-intensive, but therc has not been
a concomitant risc in industrics 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 industrics has
been rapid — proportionately much greater than the corresponding shift in
DMEs. The move into capital-intensive industrics has been fastest among
the non-NIEs and was attributable mainly to trends in scveral of the larger
countries (India, Pakistan and Turkey). Such a result is surprising, since the
relative prices of investment goods are thought to be highest in developing
countrics other than the NIEs. Direct government action rather than differences
in relative factor prices would scem to be the most likely explanation for this
particular result.

Inter-industry trade in a global system

Chapter 3 begins with a survey of long-term trends in the worid trade. The
dynamic nature of trade in manufacturces is impressive in comparison with
growth in other parts of the world cconomy. Another prominent feature
is the dominance of the DMEs: these countries have accounted for at least
four-fifths of world cxports of manufacturcs in cvery year between 1970 and
1982. The developing countrics’ share of world trade in manufacturcs remains
small (13 per cent in 1985), although it has morc 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 theorctical curiosity. The factor
proportions modcl predicts that countrics 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 potential for
trade between these countrics, though, in fact, intra-IDME trade has continucd
to grow rapidly.

A first attempt to link patterns of inter-industry trade with their underlying
determinants makes usc of three trad: modcls. Statistics for 22 DMEs and more
than 150 devcloping countrics were compiled for all years during the period
1970-85 and were then arranged in product categorics that approximate the
Ricardian, H-O and product-cycle modcls. Net exports of Ricardian goods
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(i.c. 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 che developing countries have maintained a small, but favourable, trade
balance.

Results for the two other trade categornies are of more interest. The DMEs
have long enjoyed a favourable — and relatively stable — balance of trade in
H-O goods. That situation was reversed in the 1980s, and after 1984 the
group became a net importer of H-O 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 position
for H-O goods. By 1985, the US nct imports of H-O goods exceeded the
corresponding net exports of France, the Federal Republic of Germany, laly
and Japan combined.

The developing countries’ trade in H-O goods is much different. They were
traditionally net importers of such goods, and the size of their trade imbalance
grew steadily during the 1970s. That relaticnship, too, had changed by 1985,
when the developing countrics became net exporters of H-O goods. The
turnaround was duc largely to trade successes of the NIEs. These countrics
had only modest net exports of H-O goods in 1975 ($0.5 billion), but ten
years later their net exports exceeded $31 billion.

The pattern of world trade in product-cycle goods is the most volatile of
the three categorics. The DMEs excel in the production and export of these
goods. Net exports of product-cycle goods from DMEs rosc almost sixfold
between 1970 and 1980. The value of the DMEs’ net exports has fallen in the
1980s, but this was largely duc to circumstances in the USA (which is now a
net importer) and to a decline in the net exports of the UK.

As expected, the developing countrics’ net trade in product-cycle goods has
been negative throughout the 1970s and 1980s. There was a stcady increase
in nct imports of these countries in the 1970s, but, again, the beginning of
the 1980s marked a watershed. The developing countries continue to be
nct imporrers of product-cycle goods, but the deficit is now lower than
the level recorded in 1980. The pattern of trade in product-cycle goods
differs among various groups of devcloping countrics. The NIEs have the
lowest level of net imports, and these have declined since 1980. In big coun-
trics such as India, Pakistan and Yugoslavia, nct imports of product-cycle
goods havc increased modestly, while in many of the smaller and gener-
ally poorer developing countrics, net imports of these goods have steadily
grown.

Two-way trade in similar preducts

Chapter 4 completes the ‘survey’ portion of the book with an analysis of
two-way trade. Such trade occurs in several forms. The chapter begins with
a description of cach of these and then goes on to discuss methods of measurc-
ment.
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An cxamination of bilateral trade for developed countries and a sampic of
developing countries shows that IIT is most important among, 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 countrics or any
subsct of these countries. The analysis of the pattern of IIT suggests that a
positive relationship cxists between a country’s level of development and the
share of HT. Furthermore, similarity between trading partners fosters 1IT.
Support for these hypotheses is found in calculations of HT shares in world
trade, in the trade between different country groups, and in the figures for
individual countrics. In addition, an cxamination of trade growth shows that,
almost without exception, T is growing more rapidly than its inter-industrial
counterpart.

The second half of the chapter adopts an industry-specific view of 1IT.
Further support for the ‘similarity hypothesis’ mentioned above is obtained
when the two-way trade of cach industry is considered separately for the
DMEs and developing countrics. Although the extent of product differ-
cntiation is probably greatest in consumer goods industrics, producers of
capital goods arc the most heavily involved in IIT. The prominence of capi-
tal goods producers results from their large share in the two-way trade of
DMEs. Consumcr goods figure most prominently in the [IT of developing
countrics.

Difficultics in the measurement of two-way trade arisc from the fact that
certain types of HT are not statistically distinguishable. This has led 1o a
tendency for analysts to focus on rates of change rather than levels of IIT. Of
the 90 industrics considered in this study, more than two-thirds expericnced
increases in the share of T in total trade between 1970 and 1985, More
generally, two-way trade has become an important phenomenon and is not
restricted to any particular group of countrics or industrics.

International patierns of factor endowments

Chapter 5 embarks on an analysis of inter-industry patterns by considering
the role of factor endowments. The factors considered in this exercise are
physical capital, skilled labour, semi-skilled labour, and unskilled labour.
Prior to presenting the results, several conceptual and definitional issues are
discussed.

The first step in the empirical analysis is to obtain a picture of the internat-
ional distribution of factor endowments and to determine how the pattern has
changed over time. The results for DMEs present no surprises. These countries
are comparatively well endowed with physical capital. Their shares of skilled
and semi-skilled labour are smaller bue still high by international standards.
The endowment pattern of developing countries is characterized by a relative
scarcity of both skiiled labour and physical capital.

More interesting 1s the distinction between various scts of developing coun-
trics. The NIEs have a fairly balanced resource structure with semi-skilled and
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skilled labour being most important. The pattern is similar among second-
generation NIEs. These countries, however, are relatively better endowed
wich unskilled and semi-skilled labour than are the NIEs. The remaining
developing countries account tor an overwhelming portion of unskilied labour
while physical capital 1s relatively scarce.

Long-term shitts in the distribution of factor supplics reveal a significant
trend which concerns the redistribution of factors between the two major
country groups. Changes have not been great, but have clearly favoure? the
developing countries. The largest shifts were in the shares of physical capizal,
mainly owing to the rapid accumulation of this factor in scveral NIEs and
sccond-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 coent.

In the closing section of Chapter 5, the discussion turns *o the role of factor
abundance (rather than factor endowments). Using dichotomous indicators of
abundance/scarcity. trading patteins in broad product classes are examined.
Three classes of traded products are identitied: they include labour-intensive
H-0O goods. capital-intensive H-O) goods, and product-cycle goods. Rela-
tionships in accordance with the factor abundance hypothesis are observed
between skilled labour and net exports of product-cycle goods, as well as
between semi-skilled or unskilled labour and net exports of labour-intensive
H-O goods. Most of the countries that are net exporters of product-cycle
goods are relatively well endowed with skilled labour, while most of the net
exporters of labour-intensive H-QO) goods arc characterized by an abundance
of semi-skilled or unskilled labour.

Although the results linking endowmeents of physical capital with ner exports
offer less support for the factor abundance hypothesis, the *weak® version of
the hypothesis is not refuted. The reason is that this version depends not on
a robust relationship becween factor endowments and net trade but merely
on a tendency, or an on-average association, between the two variables. A
possible explanation for the results on physical capital is the H-0O assumption
that factors are not internationally mobile. Clearly, such an assumption docs
not apply to physical capital. It is more applicable to semi-skilled and unskilled
labour, and the results for those two factors support the factor abundance
hypothesis.

Factor requirements, output and trade

Chapter 6 provides a detailed account of factor intensitics in specific induserics.
After discussing issucs of measurement, the relationship between factor inten-
sitics and patterns of output and cxports in specific industrics are examined.
Ordinal comparisons of factor intensity are made for a large number of
countrics during the period 1970-85. Variations over time were not great:
the industrics that tended to be refatively heavy users of a particular factor
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during the 1970s remained so in the 1980s. Industry 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 requirements. Industries typically regarded as
being heavy users of physical capital, human capital or labour geneally
matched expectations.

Contrasts arc more apparent when variations in factor intensities across
countries are examined on an industry-by-industry basis. Large differences in
labour intensity are found — even among the most labour-intensive industries.
Cross-country variations in physical- and human-capital intensity were similar
in magnitude and considerably lower than those for labour. Statistical tests
reveal a high level of agrecement in the international rankings of industrics,
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 industrics which are intensive users of a
country’s abundant factor. Tests of the ‘bloc hypothesis’ are conducted for
both output and trade. Predictions of the H-O model are confirmed for DMEs.
The competitive strengths of these countrics are determined by ample supplies
of human and physical capital, while they are at a substantial disadvantage in the
production of labour-intensive goods. The results for developing countries are
somewhat different: the expectation that competitive advantages in production
would be concentrated in labour-inteasive manufactures is not borne out by
the data. However, when tests of the bloc hypothesis are repeated with export
dzta, some support for H-O propositions is obtained for the developing
countrics too. Thus, there is cvidence for the NIEs' competitive advantage
in activitics using intensively labour or physical capital. Furthermore, shares
in world cxports of labour-intensive products were particularly high for
onc-half of the sccond-gencration NIEs and some other developing countrics
in the 1980s,

The role of country differences and similarities

Chapter 7 begins with an examination of factor endowments as a determinant
of net trade. The discussion is industry-specific, being based on data for 90
industrics in cach of 46 countrics. Subscequent scctions consider the interaction
between factor endowments and factor intensitics and how these variables
influence patterns of trade and specialization.

The analysis makes usc of the concept of *factor oricntation”. The term s
cemployed 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 the orientation may be cither positive or negative depending
on the availability of the particular factor a.-d the industry’s actor intensity.
In other words, relative abundance of a factor may cnhance an industry’s
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competitive advantage, or, alternatively, its scarcity may result in 2 competitive
disadvantage.

The overall impression obtained from these tests is chat factor endowments
do not exert an overwhelming impact on net trade. Less than half of the 90
industries considered are found to have any ‘visible factor orientation’. That
picture is altcred somewhat when the volume of each industry’s trade is taken
into account. Industries with a visible factor orientation are found to account
fr over half of all manufactured trade in the country sample, and their share
.1as been increasing over time.

Confirmation that factor abundance is an important determinant of trade
patterns docs not, by itsclf, provide much useful information to the ana-
lyst or policy-maker. It is more important to know which factors have the
greatest influence on trade and whether their significance is changing over
time. This issuc is considered first in terms of the manufacturing sector
as 2 whole. The same question is later addressed {1 an industry-specific
context.

The sector-wide investigation of this issuc demonstrates that in the 1970s
physical capital had the greatest influence on sectoral comparative advantage
in manufactures. The situation changed during the 1980s, howcver. 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 cumparative advantage in
manufactured goods.

A rclated point concerns the way in which the two major factors affect
trade in manufactures. Physical capital is generally found to make a positive
contribution to trade performance. In countrics with an abundance of physical
capital, thosc industrics with a2 macching orientation tended to excel. The same
description does not apply to skilled labour: this factor usually had a negative
impact on nct cxports.

The discussion gocs on to analyse circumstances in specific industrics. Thesc
results arc too detailed to summarize here, though scveral generalizations can
be made. First, the way in which cach factor influences the trade of different
industrics varies over time. Sccond, the results show that only a portion of
nct trade is subject to factor-abundar.ce cffects. That is not surprising, since
the factor abundance model considers only a single sct of determinants (factor
cndowments).

Although factor endowments do not always yicld a convincing or complete
explanation of trading patterns, the results are sufficiently encouraging to
attempt a more general application of the H-O model. A multi-dimensional
version of the H-O madel is used to assess the interaction between factor
abundance, factor intensitics and trade simultancously. Results of the exercise
support a vrcak (or on-average) interpretation of the H-O modcl. Even in
a complex trading world of many factors, goods and countrics, there is a
tendency for net trade to be influenced by the interaction between factor
cndowments and factor intensitics.
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The results for scmi-skilled labour match most closely with the predictions of
the H-O modecl. Physical capital and skilled labour scem to be more important
determinants of sector-wide trading pattemns, although neither set of results fits
comfortably with industry results. There may be several explanations for these
ambiguitics. Semi-skilled labour represents a category of workers whose skills
are closely related to the production process. That factor is a vital input for
many industrics, 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 industrics, but it may
also be very difficult for many covntries (particularly developing countries) to
develop adequate supplics of these factors. Here, it is relevant to note that
ncither of these two resources fulfils the H-O modcl’s assumption of factor
immobility.

In the concluding scction of the chapter, interest turns from the issue of
national differences in factor endowments to similaritics. Studies based on
modecls other than the H-O genre have concluded that country similarities
actually contribute to the international exchange of goods. The two interpre-
tations, howcever, 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 expi wiations that stress the degree of similarity
between countrics focus on intra-industry forms of specialization and trade.

Bilateral patterns of trade in specific industries are used to examine the effects
of country similaritics. The hypothesis tested with this large body of data is that
greater country similaritics will give rise to larger amounts of bilateral HT. The
test confirms that similaritics in income, market size or relative endowments are
positively associated with the level of IIT. In fact, there is no industry where
country similaritics prove to have a negative impact on 1IT.

Economies of scale, market structure and international trade

Chapter 8 movcs from the H-O model to a sct of issucs more commonly asso-
ciated with the new trade theories. These include scale cconomics, industrial
concentration and product differentiation. A full-flcdged empirical asscssment
of these topics is not attempred. Instcad, the chapeer represents an empirical
excursion into a non-H-O world rather than an attempt to test cxisting
theory.

The chapter begins with a series of inter-industry comparisons for cach of
the three variables mentioned above. The role of scale cconomics naturally
varics across industrics but gencrally tends to be of more significance in
developing countrics than in DMEs. The distinction appears to reflect the
greater disparitics between large and small establishments in the developing
countrics. Anothcr reason is that large establishments in developing countrics
often operate in highly protected markets.

Scale cconomics may also represent a barrier to entry. The data presented in
Chapter 8 indicate that manufacturcrs in developing countries face the highest
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entry barriers. This is especially truc in industries requiring relatively large
amounts of physical capital or depending on scale cconomics. The pattern in
DMEs is much less clear. The existence of excess capacity in some industrics
along with capacity rationalization in others presents a very mixed picture.

Entropy indices are used to measure the degree of industrial concentration.
The results reveal a much more consistent pattern than was found for scale
economics. The same industrics tend to be highly concentrated in both DMEs
and developing countries. The degree of concentration in DMEs, however,
is less than in developing countrics. These impressions, however, are based
on a sct of industrics that are defined in rather broad terms, whick make it
difficult to intcrpret the results. In order to remedy this weakness, similar tests
are carried out with detailed data for over 400 US industrics. The major finding
of the excrcise is that industrial concentration is positively corrclated with both
scale cconomices and capital intensity.

The concluding section of the chapter examines the relationship between
industrial concentration and cxport concentration. It is shown that the two
characteristics are positively correlated across industrics. Furthermore, both
domestic (industrial) and cxport concentration arc high in Ricardian indns-
trics but low among H-O industrics. Export concentration is also high in
product-cycle industrics, although the degree of domestic concentration scems
to depend on the nature of rescarch and development expenditures and the
extent of scale economics.

Intra-industry trade revisited

Chapter 9 returns to the subject of HT but cxamines it from a persj oc-
tive that differs from the discussion in Chapter 4 and the approach uscd
in other studics. Analysts have usually adopted a rather broad frame of
reference by studying HT in relation to total trade in manufactures. How-
cver, tthe present chapter is concerned with aspects of the new trade theorics
and an industry-by-industry approach is adopted. The main purpose is to
gain somc impression of how patterns of IIT arc influenced by the types
of industry-specific characteristics that were introduced in carlier parts of
the book.

The analysis considers 90 industrics located in 47 countrics. Only 2 moderate
portion of the variation in II'T shares across industrics is explained by scalc
cconomics, product differentiation and industrial concentration. In the DMEs,
the sharc of IIT appcears to be positively related to scale cconomies. The rela-
tionship is a weak one, however, and does not apply to developing countrics.
Nor docs product differentiation cxert a particularly strong influence on HT.
That resule is partially discounted, however, since methods of measurement
can takc account only of vertical (not horizontal) forms of differentiation.
The relationship between industrial concentration and the share of IIT is
much stronger. Higher levels of concentiation reduce the share of 1T in
total trade.

17



COMPETING IN A GLOBAL ECONOMY

The mixed results obtained for scale economies and product differentiation,
together with the relatively strong influence of industrial concentration on T,
suggest the desirability of modifying the hypothesis used in the above tests. A
Basis for such a revision is the expectation that low-concentration industries are
the likely candidates for the type of IIT 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 IIT among
industrics with relatively low concentration is significantly and positively
influenced by scale cconomics. A similar, though weaker, result is obtained
for the NIEs.

Other analysts have often confined their study of IIT 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 IIT ‘intensity’. The results corroborate
and build on those described in the first section of the chapter. The negative
influence of concentration on HT intensity was most cvident among the
smaller DMEs. In large DMEs the cffects of market size apply across a
wide spectrum of industries, but in smaller countries the intensity of IIT is
morc closcly related to the characteristics of cach particular industry. The
analysis of IIT intensity also reconfirms the importance of scale economies,
particularly among industrics that arc not highly concentrated.

A lacuna cxists in the forcgoing results which is addressed in the concluding
section. Despite expectations that the degree of product differentiation influ-
ences the share of HT, no rcliable quantitative measure of the independent
variable can be constructed. Vertical forms of differentiation (for example, dif-
ferences in product quality) arc more casily quantified, however. Drawing on
*factor-abundance’ models of IIT, several testable hypothescs are constructed.
Bcecause these models emphasize differences in country endowments, they are
best suited for an analysis of IIT between the ‘North’ (that is, the DMEs) and
the *South’ (developing countrics).

Data on bilateral trade between pairs of individual countrics in North and
South are the subject of a regression analysis. The tests incorporate several vari-
ables in addition to product quality, including country size and income level.
From factor abundance models of II'T, it can be inferred (though not necessarily
proven) that the probability of bilateral II'T in a given industry is greater when
there is substantial opportunity for vertical differentiation between trading
parwners, The results show that conventional forces such as country similarities,
income levels and market size influcnce 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 IFT. The
*distance’ between qualitics exerts a positive influence on 11T Industrics where
vertical differentiation has the largest positive effect on two-way trade would be
promising ficlds for developing countries that wish to build new trade relations
with DMEs, and the remainder of the chapter focuses on this aspect.
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THE TRANSFORMATION OF WORLD INDUSTRY

A retrospective view

The concluding chapter briefly reconsiders some of the book’s main implica-
tions. These are presented in the form of a three-part thesis which deals with
patterns of specialization and trade in the manufacturing scctor in its entirety,
in specific industrics. and among products within an industry.

Competitive sbilities in the manufactoring sector as a whole are positively
associated with countrics’ relative endowments ot physical capital. The avail-
ability of skilled labour s also important, but the role of this factor is
ambiguous. At the level of specific industrics, abundance of semi-skilled
labour has the impact predicted by theory. Capital and technology can
flow freely across today’s borders; it 1. people that, relatively speaking. are
immobile. How they are used. and how skiltul they are, have become vital
clements of competitiveness in many industries.

Finally. the determinanes of speaialization within industries are someswhae
morc complex. Country characteristics such as marker size and similarities in
relative resource abundance are important, but so are industry characteristics
like scale cconomics and the degree of concentration.



CHAPTER 2

Inter-industrial trends
in manufacturing production

Fatterns of change in manufactured output can be examined trom cither a
domestic (1.c. national) or an infernational perspective, though the emphasis in
this book s mainly on the latter. Morcover. attention is tocused on long-term
changes rather than on the sort of adjustments that occur over the course of the
business cvele. Such an orientation leads to a discussion of industrial structure,
structural change, and inter-industrial patterns of specialization.

The meaning ot these structural terms can vary widely: and before embarking
on this survey, some claboration is helptul.! The notion of structural change
may reter to cither a relative or an absolute shitt in output or cmployment.
Absolute changes in output or employment are more relevant for studies of
a single country. Though a decline i the share of output or cmployment
could change the relative power of industrial workers or even the character
of socicty, an absolute decrease in the level of output or crployment involves
greater, and more costly, adjustments.?

An cmphasis on absolute shitts in output or cmployment is less appropriate
when the subject of discussion is international in scope. Any deterioration in
an industry s relative mternational standing is more likely to bring 4 response
trom pohcy-makers than it the industry were to decline in relation to other
domestic industries. Public policies in support of a particular ndusery (c.g.
import restrictions, fivourable tax treaement, a relaxation of anti-trust Laws or
other methods) are more casily jusaticd 15 2 response to toreign competition
than to compeation between domesess birms,

This chapter begins by looking at nter-industrial pateerns of specialization.
The mam purpose s to provide a comprehensive picture of world industry
and patterns of change since the carly 197050 The subsequent discussion s
concerned with the degree of industral silaniey between the developed
and developing countries and some of the general factors that may mfuence
patterns of specnalization.

Global pattern of manufacturing output

The geographical distribution of world industry s well known, Table 2.1
shows the distnibution of world MVA among major groups of countries

0



Table 2.1 Sharc of cconomic groups and developing regions in world MVA, 1970-863 (percentages)

. _Developing regions |

Developing ) South and Latin
Year DMEs CPEs countries/areas™ Africa West Asia East Asia®  America Europe
1970 74.3 15.2 10.5 0.8 0.7 2.4 6.1 0.5
1973 73.2 15.8 11.0 0.8 0.8 2.6 6.1 0.5
1975 69.0 18.9 12.2 0.9 0.9 2.9 6.8 0.6
1977 ©8.7 19.0 12,3 0.9 6.9 3.2 6.7 0.6
1979 68.2 19.1 12.7 0.9 0.9 3.4 6.8 0.7
1980 67.3 19.6 13.1 0.9 0.9 3.5 7.0 0.7
1981 67.0 19.9 13.0 1.0 1.0 3.7 6.6 0.?
1982 66.2 20.6 13.2 1.0 1.1 3.9 6.5 0.7
1983 66.3 20.7 13.1 1.0 1.1 4,1 6.2 0.7
1984 66.8 20.2 13.0 1.0 1.1 4,2 6.1 0.7
1985 66.7 20.4 12.9 1.0 1.1 4,1 6.0 0.7
1986 66.1 20.7 13.7 0.9 1.1 4.3 6.2 0.7

Source: UNIDO

a/ Percentages were calculated {rom data at 1980 pricea. For a list of the countries and arcas
included in each group, see the statistical appendix.

b/ Excluding Afghanistan, China and Taiwen Province,
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and regions. The share of MVA in DMEs has falien since 1970, whike
the shares of centrally planned economics (CPEs) and developing countrics
have risen. The most rapidly industrializing countrics are in South and
East Asia. but the industrial progress of other developing regions has been
somewhat disappointing. For example, the share of Latin America - the most
industrialized of the developing regions - has declined since 1980, and that of
Africa has been virtually unchanged since 1970,

The relative importance of any group of countrics will vary from industry to
industry. Table 2.2 providces an overvicew of the global pattern of inter-industry
specialization in a number of industrics. The prominence of DMEs has waned
but they continuc to account for 2 disproportionate share of world output in
many industrics — notably paper, metal products, clectrical machinery and
transport cquipment. The decline is cxplained primarily by the gains of
CPEs. The latter countrics have made considerabic progress in industrics
such as texuiles, industrial chemicals. non-ferrous metals and non-clectrical
machincry.

Figurces tor the developing countries present a somewhat different picture.
Given the abundance ot unskilled labour in these countries, it is logical to
cxpect relative progress to be concentrated in labour-intensive industries. The
most widely accepted example of such an industry is textiles. Though the
developing countries have recorded modest gains in several labour-intensive
industrics (for cxample, wearing apparcl and footwear), their share of world
textile production has changed very little since 1965, In contrast to cxpecta-
tions, these countrics” most impressive gains have been in resource-intensive
industrics such as petroleum refining, industrial chemicals and steel - none
of which is labour-intensive.

Shifts in the inter-industry composition of world industry have their paralicl
at the domestic level. Table 2.3 summarizes the latter teature, showing the
average structure of MV A in scveral country groups. The figures for DMEs
arc of some interest. The inter-industry structure of output in these countrics
has changed very litde since 1970. Apart from a notable increase in the
share of clectrical machinery, the relative gains and losses of mose industrics
were negligible. This fact runs counter to the claims of policy-makers and
industrialists in some DMEs who describe the plight of various industries in
alarming terms.

Forcign competitors are usually regarded as the major source of contractive
pressures in specitic industries. Howcever, the fact that the DMEs’ share of
world MVA has fallen without accompanying changes in the structure of
manufacturing suggests other reasons. One obvious explanation is that the
service sector in DMEs has grown dramanically = and ar the relative expense
of manufacturing. Another possibility is that the magor source of competitive
pressure is the DMESs themselves. The list of senescent induseries and industrial
successes varies across DMEs, and their rise and fall may be concealed by
group averages. A third reason could be that much of the structural change
experienced by DMES has been not inter-industey but rather intra-industey in

il



Table 2.2 Share of cconomic groups in world value added of sclected manufacturing branches and yearss/
(percentages)

lndustry (1s1C) bMEs Developing countries/arvay ) LPEs
1965 1978 1986 196% 197% 1986 196% 197% 1986
Food products (311/2) $8.9 4.0 50.6 16.7 16.3 18.9 24,4 29.7 30.%
Beverages (313) 60.1 54.9 56.7 13.3 15.4 21.3 26.6 29.7 22,0
1 bacco (314) 49.4 50.4 L2.9 3.8 33.0 37.6 14.8 16.6 19.%
Textiles (321) S4.8 4W7.6 43.8 21.5 21.3 22,7 23,7 3.1 33,5
Wearing apparel (322) 69.1 $8.9 51,0 12,9 4.4 16.9 18.0 26,7 32,1
Footwear (324) 68.3 57.2 4.9 14.8 17.3 19.4 16,49 25%.% 34,7
Paper products (341) 87.2 82.7 80.8 7.3 9.3 11.4 5.9 8.0 7.8
Induvstrial chemicals (3%1) 73.0 64,4 $9.3 1.3 9.6 13,5 9.7 6.0 27.2
Other chemicals (352) 74.3 69.5 68.1 15.8 17.1 19.3 9.9 13.4 12,6
Petroleum refineries (393) 64.6 59.5 46.3 24,6 24,6 6.2 10.8 N9 17.%
Rubber pruducts (355) 70.8 62.9 $7.1 11.9 13.9 16.6 17.3 23.2 26,3
Pottery,china,carthenware (361) 77.6 68.1 60.1 9.8 12,1 13,4 12.6 19.8 26.%
Glass products (362) 80.3 73.2 70.1 10,2 13,2 13,9 9.5 13,6 16,0
Other non-met.min.prod.(369) 7.5 61.6 S4.3 10.9 14,7 20,5 17.6 23,7 25.2
lron and steel (371) 81,3 .7 67.7 5.8 8.9 13.3 12.9 16,4 19,0
Non-ferrous metals (372) 76.5 67.6 66.9 9.0 9.4 11.3 14.5 23,0 21,8
Metal products (381) 87.0 80.5 73.1 7.8 9.7 13.3 5.2 9.8 13,6
Non-electrical machinery (382) 79.3 67.6 9.5 3,2 4.9 4,5 17.5 27.% 36.0
Electrical machinery (383) 86.8 81.1 80.2 S.h 7.1 8.4 7.8 11.8 11.4
Transport equipment (384) 87.2 80.4 771.9 5,3 7.5 7.4 7.5 12.1 14,7

Source: UNIDO

a/ Percentages were calculated from data at 1980 prices. Owing to a lack of data, not all three-digit industries
are shown here.,
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INTER-INDUSTRIAL TRENDS IN MANUFACTURING

character. Ready examples would be the emergence of the mini-steel sector at
the expense of integrated producers and the successes of specialized antomobile
producers at times when the major automobile firms were experiencing severe
pressure.

Table 2.3 also shows the structure ot output for all developing countries and
for two subscts. The first of these subsets 1s made up of the *more advanced’
countrics,? while the sccond is a heterogencous group which includes many
of the smaller and often poorer developing countries. The structure of the
advanced developing countries is close to the average for all developing conn-
trics, a result that reflects the importance of the former group in the total.

The most signiticant inter-industry shitt is the subseantial drop in the share
of textiles in total MVA. The industry’s share declined by roughly one-third
in both subscts of developing countries. This deterioration was balanced by
modest gains spread across several industries including chemicals, clectrical
machinery, transport and steel. The composition of MVA in the advanced
developing countries 15 also more diversitied than in the poorer ones. A
disproportionate amount of MVA in the poorer countries is accounted for
by only five industries — food, beverages, tobacco, textiles and petroleum ~
which supplicd 55 per cent of MVA in 1986, Only once of the remaining 23
industrics produced more than 5 per cent of MVA,

These results show an inter-industry pattern that is mest diversitied in the
DMEs. moderately so in the advanced developing countries, and highly
concentrated n the poorer ones. Such a generalization 1s based on group
averages and does not necessarily imply that inter-industry diversificacion is
systematically related to a country’s level of development. It may, however,
suggest that cconomic growth is tirst reflected by greater inter-industry diver-
sificaticn, while intra-industry forms of diversification are more important
amonyg DMEs.

Structural trends and inter-industry specialization are, of course, partially
determined by the ovenall performance ot the world cconomy. The carly
19708 were characterized by dramatic increases in the price of o1l and other
commaditics tollowed by a period of rapid inflation. These developments
subsequently led o a slow-down i growth of investment, productivity and
mcome. An international comparison of growth rates vividly allustraces the
marked difference between the present cconomic climate and that prevailing
betore 1973

Table 2.4 documents some of these changes, showing growth of output in
key industries tor 196373 and 1973-86. No industry proved to be exempe
from the slow-down. Food products are the only ticld that has not experienced
a substantial absolute fall in rates of growth after 1973, Electrical machinery, on
the other hand, continues to be one of the most dynamic industries (espeeially
n the developmg countries), although in some instances growth rates tell by
almost one-halt atter 1973,

Japan's performance continues to surpass that of other DMEs though recent
cxperience has brought that country’s rates of growth more closely i line with



Table 2.4  Growth of output in sclected industries and country groups, 1963-86

taverage annual percentage rates of growth)

boonomi:s group
and Sountriessarcas

IMEs

eveloping countfica

ide3-1971
1vl3-19d0

inited dtates
1903-1973
1973-1988

Japan
13p3-19271
1923-19%0

sermany, ted.Rep.ot
1953-1973
1373-193e

1903-1973
1973-1380

Niks®
1303-1973
1973-v40

Sevoud- <

generation Nlks
1903-1973
1471-19%p

Food

products
(311

B
1.9

LY
1.91

~ v
-~
<

3.
-0.

7.
-0.

-

-1,

[Xy.

Textiles and
wearing apparel
(321e322)4

49
39

13
33

05
81

w oL
w o

Industrial
chemicals and
producits
(351e352)*

10,91
6,32

13,48
.35

4,74
.90

Fabrivated
metal products
(381)*

Non-vlectiival
machinery
(382)*

10.49
3.00

13.50
1,60

10.40
10,54

RElectrical Trausport
machinery
(383)*

equipment
(184)4

5,50
1.60

7.80
2,30

1
1.33

Sourve: oNIDO

Xt

Sumbers i parviitheses Tefer to ISIU code,

Figures ate tased on data tor 31 countries which accounted for 79 per ceut of MVA in all developing countries in

1980, the latest year tor which base weights are ovailable,

Figures for (hina (Taiwan Province) were not available,
Data were not available tor

Jordan, >ti Lanka and Thailand,
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those of the USA and the Federal Republic of Germany. The decel-
cration of growth in the developing countrics was milder than in the
DMEs. The consequences, however, are no Iess severe, given the for-
mer countrics” relatively small industrial base. Only the second-gencration
NIEs scem to have avoided the eftects of the slow-down. In that group
the growth of output in scveral industnies — food products, fabricated
metal products and clectrical machinery - actually accelerated after 1973.

Patterns of change and specialization

A survey of trends in manufacturing output can begin by posing scveral
questions.  First, are patterns of specialization similar across countries or,
it not, are they becoming more similar over time? Sccond. is the pace of
industrial change accelerating or slowing in relation to past experience? Third,
can these patterns of change be related to broad industry characteristics such
as relative factor intensity?

The expectation that industrial structures are beconimg more similar s
based on two broad lines of reasoning. First, international differences in tastes,
preferences and other demand characteristics have narrowed over the past two
decades. The technological revolutions in communications and transport are
important rcasons for closer agreement between demand patterns. Other
contributing factors include che increasing international mobility of firms
and the growth of forcign direct investment. Second. studies of the relative
endowments of capital and skilled and unskilled labour 1 Japan, the USA,
Western Europe and even some developing countries have tound a tendency
towards convergence (Bowen, 1983a, pp. 403-5; Aho and Bavard, 1982,
p- 383; Cline, 1982, p. 39). A country’s factor endowments are an important
determinant of the inter-industry structure, and these supply-side changes
should give rise to a greater degree of output similarity.

In order to test for greater similarity, the 28 industries that make up the
manufacturing sector were tirst ranked by level o value added in cach country.
These rankings were then compared for all members of cach country group
using Kendall's coctticient of concordance. Table 2.5 shows the results.
Agreement between industry rankings is closest for the DMEs. Rankings
for the advanced developing countries are less similar, and disparity s even
greater when the remaining developing countries are considered as a group.
Since convergence i demand patterns and relative factor endowments is hkely
to have gone turthest in DMEs, these results are not surprising. However,
intertemporal changes in coctticients were also neghigible, giving no support
to the expectation that seructures converged durmg the period 1970-86. Only
the more advanced developing countries report any noticeable inerease m the
agreement beeween imdusery rankings,

It the similarity in industrial structurcs 1s nesther great nor rising. what are
the speaitic induseries in which countries specialize? An answer to this question

z/
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Table 2.5 Test of comparative industry rankingse

Kendall's coefficient
of concordance®’

Country group (number of countries/areas) 1970 1986

DMEs (22) 0.774 0.758
Advanced developing countries (z1)£’ 0.507 0.542
Other developing countries (40) 0.481 0.489%
All countries (83) 0.460 0.466

Source: UNIDO

a/ Industry rankings are based on value added in constant United States
dollars.

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

12 (s - 1)

W= —
k* (' - n) + 2

where § is the sum of the squares of the deviations of the total of the
ranks obtained by each industry from the average of these totals,
k is the number of countries and n is the number of industvcies.

¢/ Includes six NIEs, eleven secort generation NIEs, India, Pakistan, Turkey
and Yugoslavia.

can be obtained by comparing cach industry’s unweighted share in the total
MVA of 1 given country group with the corresponding world totals. An
mdicator having a value of unity would mean that thc industry’s importance
m the country gioup exactly matches its global contribution to world MVA.
Values substantially greater than unity indicate areas ot speaalization, while
those substantially less than unity represent industries in which the country
group has no speciatizaton. For illustrative purposes, it is assumed chat any
mndicator with 4 value below (150 (e, where the industry’s contribution
to the group’s MVA s Tess than Talt o s global contribution to world
MV A) reprosents an instance of undesspecialization. The correspondimy case
of specialization s represented by values in exeess of 150,

Caleulations of the above type were carned out tor DMEs, NIEs and
second=generation NIEs and are shown i Table 2.6, Although the com-
position of output 1s most similar among the DMEs, that group’s structure
15 also the most distinet in comparison with world averages. The DMEs
spectalize i cight of 28 wdustries, while m another three industrices they are
underspecialized. The pattern tound tor the NEEs i similar. These cotntries

Lt



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

Industry

characterization®

DMEs

NIEs

NlEs, second generation

Lnder-
specialization

Specialization

beverages (0.453)
tobacco (0.197)
petroleum refineries (0.263)

paper products (1,743)
printing, publishing (1.628)
plastic products (1.511)
iron and steel (1.629)

woun-clectrical machinery (2.454)

clectrical machinery (1.874)
transport vquipment (1,.788)
scientific equipment (2,.258)

beverages (0,394)
tobacco (0.257)
wood products (0.445)

wearing apparel (1.644)
plastic products (2.205)
iron and steel (1.871)
electrical machinery (2.483)
transport equipment (1.605)
scientific equipment (2,692)

non-electrical machinery (0,460)

tobacco (1,521)

rubber productas (2.011)

other non-metallic mineral
products (1.842)

Source: UNIDO

a/ The index of specialization (S) is the ratio between two shares defined as:
a,; is the unweighted share of industry i in the MVA of country group j and

industry i's worldwidz output in world MVA.

b/ Uuderspecialization is

index of 1.50 ur murte.

S = a,,/a,w where
aiw i85 the courresponding share of

defined by an index of 0.50 or less. Specialization refers to thuse industries having an
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are specialized in six industrics, only one of which (clothing) is not among the
same list of DMEs. The sccond-generation NIEs are quite ditferent. Figures for
this group deviate very little from the corresponding world tigures, mcaning
that there is no true pattern of specialization. Ot the th. cc industries that do
qualify as arcas of specialization, all rely heavily on inputs from mining or
agriculture.

The resules in Table 2.6 contrast with those of other studics of inter-indusery
specialization based on trade (not output) data. Trade-related studies have
concluded that inter-industrial specialization among DMEs was never great
and probably dechined in the 19605 and carly 1970s (sce, c.g.. Aquino,
1978, p. 294). The lack of any distinct pattern of specialization among
sccond-generation NIEs ofters another contrast. Some analysts have regarded
the export gains of this group as evidence that they are gradually emerging
as competitive suppliers of certain manufactures. For this interpretation to
be true, numerous supply-side adjustments should have occurred. Without
supporting cvidence of specialization in output. a more likely explanation
for the export achievements of second-generation NIEs may be the rapid
growth of ntra-industry trade. Such trade would require substantial imports
of components and other inputs but may result in only modest additions to
local value added.

The foregoing description relies upon the national cconomy as the reference
tor measuning inter-industry specialization. A more complete picture can be
obtained it patterns of specialization are examined trom an international
perspective as well. Conventional bases for determining industrial change (for
example, in relation to 4 country’s GDP or total MV A) are not appropriate
tor such a purpose. Another reference, or norm, 1s needed for an international
assessment. In the case ot the DMEs, the norm chosen as a basis of comparison
is the we rld. The norm adopted for developing countrics, however, is ditter-
ent. Since the question is whether the indnserial structure of the developing
countrics is becoming more similar to that of the DMEs, the latter group of
countrics is used as the norm.

An internanonal measure of structural change can be based on ditferences
between growth rates. Fiest, the ditference between an industry’s growth of
output in a country group and the same idusery’s growth in the appropriate
reference group is taken. From this expression the ditterence between the
growth of MV A n the country group and the reference group is subtracred.
The resultant ndex would show the advance or decline of the industry, in
relation to changes in the reference group.

Table 2.7 wdentities mdustries in DMEs and developing countries accord-
ing to whether they are expanding or contracting in relation to the corre-
sponding norm. There are few induseries where the dircction of change
the DMEs agrees with that of che developing countries, OF the 28 indus-
trics i the manubactunng sector, the DMEEs have ten that are expanding
m rchanon o worle trends. Eaght of these were found 1o be contracting
in the developing countries. Sumlarly, among the DMES 1R contracting

3n
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Table2.7 Aninternationalized rankings of industrics by growth of output .t 1973-%6

DMEs

Developing countries®’

Printing and publishing
Non-electrical machinery
Transport equipment
Plascics

Petroleum products
Scientific equipment
Petroleum refining®
Non-metal products

Expanding Electrical machinery Iron and steel
industries Glass products* Miscellaneous industries
Paper products Industrial chemicals Expanding
Furniture, fixtures* Tobacco* industries
Scientific equipment Metal products
Leather products® Wood products®
Non-ferrous mecals® Rubber products*
Non-industrial chemicals Beverages
Pottery, china* Wearing apparel®
Metal products® Non-ferrous metals®
Food products Footwear®
Wood products® Pottery, china®
Iron and steel® Furniture, fixtures®
Industrial chemicals Paper products
Contracting Rubber products® Textiles®
industries Wearing apparel® Electrical machinery
Beverages Food products®
Textiles® Non-industrial chemicals Contracting
Footwear® Class products® industries

Miscellaneous industries
Non-metal products*
Tobacco®

Petroleum refining®
Petroleum products®

Leather products®
Piastic products*
Non-electrical machinery
Transport equipment®
Printing and publishing®

Source: UNIDO

a/ Industries are ranked in declining order by their relative rate of

international expansion/contraction. An asterisk indicites that the
industry's share of MVA in the country greup declined between 1973 and 1986.

b/ The measure (!) is defined in terms of rates of growth (r) where i is the
industry, j is the country group, n is the reference group {world or DMEs)
and M refers to the entire manufacturing sector. Thus, [ = (r,. - ex.) -
(vin - tra). In ralculating [, all growth rates for country groups were
weighted by output.

c/ Data was available for 32 developing countries which accounted for
79 per _ent of that group's MVA in the 1980 base weights.

mdustries, 15 appear i the list of expanding dustries m the developing
COuntrics.

Table 2.7 abso sdenoties contracting and expanding mdustries in more
conventional terms (by cach industey's weighted share in the MVA of the
country group). In the DMEs, 16 mdustries are entiticd as contracting by this
method, though three are found to be expanding relative to world norms. In
the developing countries, nine of the 16 induseries that are contracting, relative
to group averages are found to be expanding m comparison with international
standards,
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Morc insights regarding industrial patterns can be obtained by considering
the pace of change rather than the extent ot agreement. In order to address this
qucstion, indices of structural change have been calculated and are reported in
Table 2.8. The pace of change has been greatest i the two groups of NIEs.
Morcover, the pattern appears to differ depending on the size of the countrics
concerned. This fact can be seen by a comparison between the two sets of
indices, since the weighted measures are dominated by trends in the larger
cconomics while unweighted measures give equal importance to large and
small oncs. The distinction on the basis of market size applics mainly to the
DMEs and sccond-genceration NIEs. In both groups, the extent of structural
change in the larger countries has exceeded that in smaller countries. The
opposite rclationship is found for the NIEs, although this group is not a
representative one in terms of marker size as it consists mainly of economics
that arc cither extremely small or relatively large.

The structural indices used here can be unduly sensitive to cydlical events.
For example, an industry reporting an increasing share of MVA over several
vears may contract in later vears. In order to account for cyclical differences.
an index of consistency has been caleulated and reported in Table 2.8. The

Table 2.8 Indices of structural change, 1973-86 (percentages)

Country grouping Index of structural zhange? _Index of -onsistency®
(number of rountries) weighted® unweighted weighted® unweighted
OMEs (23) s.33 5.3 0.3t 0.49
NIEs 6) 1.10 1.50 0.28 2.50

Second generation
NlEs (12) .29 6.53 0.133 0.132

Other developing
countries (%) 7.28 95.85 0.63 .47

Souyrre:  TNIDO

28
a/ The index of structural change (C) is defined as: € = 0.5 ‘ar - aal
ial

where 4,, t$ a three-year average ol the share of industriai “ranch & (i »
1e2,...429) in MVA for the periods t = T (1984-R6) and t = 0 (1973-75),

R
,J.r - -\.nl
ial
b/ The index af ronsistenry (K) 1s dalined as: K =
20 T-1
fave. - adl
fei ten

~/ Weighted shares were obtained by cumming value added in ronstant United
States doilars over carh inductry in the respective country group.

32




INTER-INDUSTRIAL TRENDS IN MANULFACTURING

index takes a value of unity when there have been no reversals in movements
ot industry shares and 2 value of zero when vear-to-vear changes cancel
out completely. The pattern ot structural change 15 wost consistent tor the
DMEs. Trends in NIEs and sccond-gencratien NIEEs have been somewhat
more crratic. as periods of rapid growth have otten been preceded or tollowed
by a relative contraction. The degree of consistency is little attected by the size
of the coonomies concerned.

The Last question raised at the begmning of this section concerned the extent
to which patterns ot change can be related to the mput requirements ot vanous
industries. In order to study this aspect. several overlapping categories of
industrics were created. One consises ot industries with a high growth poten-
tial. These are thought to require comparanvely large oudays tor R and P and
to have rapid rates of technological innovartion. A second category is composed
of industries that are growing slowly and have relatively modest requirements
tor R and D). The two remaming categories are made up ot industries generally
regarded as being aither ibour-intensive or capital-mtensive.

Table 2.9 reports the output shares of cach category and the pereentage
change m these shares between 1973 and 1986, The increase of high-growth
industries m the DPMEs (20.74 per cent) was nearly equivalent to the relanve
decline i slower-growing industries (-25.47 per cent). The DMEs have also
moved quickly out of the Libour-mtensive ticlds but have been tar slower to
boost the share of output in capital-intensive induseries. The experience of indi-
vidual countries varies, however. In Japan, the movement into high-growth
industries and the exit trom Libour-mtensive operations have proceeded at a
torrid pace. The movement out of low-growth industrics has also been rapd
m the USA, but the relanive contraction ot Libour-mtensive activities was
not large and was accompanied by a dechne n the share of apital-mtensive
mdustrics. Much ot the change  the Federal Republic of Goemany has been a
withdrawal tfrom low-growth industeies and or Libour-intensiv - industries.

For completeness, Table 2.9 abo gives esamates tor the developmy coun-
trics. These tigures, however, should be viewed with cavtion, simee the indus-
try classtfication is ntended tor DMEs and may not be suitable tor developing
countries. One reason s that an mdustey™s factor mtensiey and production tech-
nologies can vary, depending on domesne avalabibiey of fictors and relanve
prices. Subject to dhis gqualiticaton, the caleulations el an interesting story.

The developing countries have been relatively slow to withdraw trom
low-growth mduseries, bur the expansion of ligh-growth mdustrnies has
matched that i DMEs. Also remarkable s the expansion of capital-intensive
mduseries (X371 per centd, which bas been proporaonately greater than tor the
DMES, Trends in severab ot the lairger non-NIEs (Indi Pakisean and Turkey)
were the mam reason tor chis shatt.

The overall resales ot thas survey have already been summanzed m Chaprer
1and need not be repeated heres o suthicient to note that the mter-mdoseral
pattern of world production has changed substantally since the early 19708
but that che experiences of dtterent country groups bear ietle rescemblinee,

A



Table 2.9 Change n output share in sclevted industry groups. 1973-86 (percentages
and pereentage changes: )

industry categories®
High- Low- Labour- Capitai-
growth growth intensive intensive
industries industries indusiries industries

WEs
1973 0.9¢ 18.1% 13.5)3 4930
i336 37.38 t3.52 291 53.¢:
Percentage change *20.74 -15.47 -19.36 1.3
United States
1973 312.00 17.5% 12.21 53.30
i986 37.38 10.87 i0.93 29.87
Percenzage -hange el6.91 -318.06 -10.07 -6.%4
Japan
1973 29.0% 22011 12.27 53.33
1986 L43.05 15.138 6.91 63.39
Percentage ~hange «37.20 -30.44 -%1.08 «13.%4
Germany, Fed.Rep.of
1973 38.26 17.32 10.87 55.13
1986 42.86 12.28 ;.61 57.84
Percentage change +12.02 -29.10 -29.99% .92

Developing countries®
1973 17.94 24.11 .92 31.01
1986 2071 20.29 17.35 33.65
Percentage change +26.39 -15.84 -20.85 +8.51
NlEs®
1973 22.09 22.54 19.14 13.36
1986 29.13 20.25 16.04 33.49
Percentage chang- *32.16 ~-10.186 -16.20 *«3.75
Second-generation NIEs
1973 13.17 18.14 19.% 27.11
1986 15.21 16.07 1711 28.64
Percentage change 15,09 -11.41 -1e.19 L. 87
Other developing countries®
1973 15.91 27.39 15,68 29,47
19%6 13.07 21.88 18.713 33,07
Percentage ~hange -27.03 -20.70 -26.18 sih.I

Saurce: UNIDO.

a/ Percentage change was ~aicuiated as [(5; - S )/s (100 where
$:(S5;) is the output share in 1973 (1986).

b/ Industry categories were adapted from Lawrence (1984, pp.13-15). The
categories overlap and do not include all output of the manufacturing
sector. For a listing of the industries included in each category, see
table B.3 of the statistical appendix,

! Totals refer to 67 countries which, together, acrounted for 9% per cent ot
the hase weights tor MVA in all developing countries in 1930,

4/ Figures rxclade Taiwan Provines,

ol Figires ceter ta 3 teve_ oping countfies,



INTER-INDUSTRIAL TRENDS IN MANUFACTURING

The tollowing chapter coasiders inter-industry patterns of specialization in
world trade.

Notes: Chapter 2

da i 1w

For an carly but ncsive critique of the uses and abuses of structuralist termi-
nology. see Machlup. 1958,

Lawrence, 1984, adopts this interpretation in his study of the US cconomy.
Included in this group are NIEs and sccond-generation NIEs.

Assume, tor example, that the tood products industry in the DMEs grew at a rate
of 2.2 per cent in 197386 while the industry’s worldwide growth rate was 2.7
per cent. The ditference in growth rates (=95 per cent) must then be corrected
for growth of total MY A in the DMEs and the world. It these two rates are 16
and 1.9 per cent respectively. the industry is identified as a contracting one:

22-27-(l.6 - 19 = -2

Note that the industry would be identified as an expanding onc it the conventional
practice of compantng industry growth (2.2 per cent) with growth of MVA (1.6
per cent} were used.



CHAPTER 3

Inter-industry trade
in a global system

Trade m manutactures has always been subject o subseantial Huctuations
during th: business cvele. More stable trends can be observed. however,
when trading patterns are exammed over longer periods ot time. The chapter
begins with an overview of long-term trends in inter-industry trade. The
remamder of the chapter v devored to a discussion of some ot the main
teatures of inter-industry trade among developed and developing countries.

Long-term trends in world trade

Table 3.1 shows growth m GDP, totl exports, MVA and cexports of
manutactures m cach ot the three major cconomic groupings. The high
rates of growth m ol income during the 19608 and carly 19708 reflect
the exceptional nature of that period. The subsequent slow-down m world
growth is also evident: the groweh of income m developing and developed
countrics has tallen sigmticantly since 1975, The pactern is similar in the case
of exports (SITC 09 though rates of growth have generally been more
volatile.

Neither MV A nor exports of nanutactures were immune to the slow-down
m the world cconomy. However, these activities were not so hard hie by the
slow-down as other cconomic sectors. MVA has tended 1o grow at 4 more
rapid pace than meome. The ditference between the two rates o growth
was greatest m the 90, but even during the 19800 the gap remained.
Manutactured exports, m o turn, have expanded at a4 pace exceeding the
growth of MVA. Ocher studies spannmg cven longer periods of tme
have abo tound a stable relagonship between growth of manuticturing
production and cxpores, the Liter expanding more rapidly than production
(v Batchelor, Major and Morean, 19800 pp. 16-17). The impression chae
cmerges from these comparisons s that manutacturing has provided much of
the impetus tor overall growth and that exporing has been a maor reason
tor this scctor’s prommence.

Phese teatures of the world cconomy are well-known, but they have
receved comparatively hirde atention mthe work of most trade theories.
The theoretcal brerature reveals oniv o passing interest an assues such as
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Table 3.1 Growth rates tor GDP, MVA and exports ot manutactures.2” 1960-86
{percentages)

Indicator®’ 1960-70 1970-75 1975-80  1980-86

Developing countries/ireas

GDP 5.6 6.1 3.1 3.0
Total exports 7.3 4.l 4.0 1.5
MUA 7.1 7.2 6.1 3.3
Manufactured exports® .- 11.6 14.9 10.%
DMEs
Gbe .1 3.2 3.5 2.5
Total exports 8.0 6.8 6.0 3.8
MVA 6.3 3.3 3.8 3.0
Manufactured exports<’ 10.0 6.6 6.5 3.5
CPEs
NMpt 6.7 6.2 4.3 3.6
Total exports?®’ 9.8 22.4 16.2 3.8
Index of industrial
production 9.0 9.0 5.6 4.0
Manufactured exports®’ 10.0 20.6 14.2 3.8

Sources: GDP and data for total exports: UNIDO and United Nations,
Yearbook of National Accounts Statistics, Vol. [I,
international tables, various issues. Index of industrial
production, manufactured exports and exports in current
dollars: United Nations, Monthly Bulletin of Statistics,
various issues.

a/ SITC 5-8 less 68.

b/ CGrowth rates are derived from data expressed in constant
dollars.

¢/ Quantum index.

d/ Net material product.

e/ Growth rates are derived from data expressed in current dollars.

the level of trade between countries or changes in those levels over tume.
Empiricists and policy analysts have had more 1o say about these particular
features. They suggest that the rate of growth in manufactured exports 1s
ticd to the rate of expansion in forcign markets. which in turn is tied to
consumption patterns. In particular, since income clasticities of demand are
higher for manufactured products than for non-manufactures, manufactured
exports would grow more rapidly dusing periods when income is growing
at normal or high rates. Conversely, when the rate of growth in income
slows, manutactured exports will be adversely cffected.

Those focasing on policy matters have stressed that the international
arrangements in force during much of this period contributed 1o the rapid
growth of ¢rade. The removal of trade barriers on manufactures was one
of the relevant policy teatures, However, the period was also marked by a
relatively free movement of international capital and Hoating exchange rates,
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Governments often preferred to manipulate capital flows and exchange rates to
resolve balance of paymients problems rather than use import restraints.

Table 3.2 provides 2 different view of world trade. The figures show
manufactured cxports both as a share of total exports and as a percentage
of non-oil exports (i.c. excluding SITC 3). The share of manufactures in total
exports has tended to rise throughout the world. By 1986, three-quarters of
all exports from DMEs were manufactures. The proportion of manufactures
in the exports of developing countries. though much lower, has also nisen
since 1970, Figures for the CPEs reflect a somewhat different trend. These
countrics are somewhat ess dependent than the DMEs on manutactured
exports. The share of manufactures in their total exports fell during the last
ten ycars.

Dramatic changes in the price of oil are the major reason for the sometimes
erratic movement in the share of manufactures. The cffects of ail price
increases in 1973 and agam in 19789 can be seen from the year-to-year
changes i the figures in Table 3.2, The importance of this commodity in
the exports of developing countries (and, to a lesser exeent, in CPEs) explains
the sharp drop in the share of manufactures during these two periods. Owing
to the significance and volatility of oil prices, a clearer indication of the
manufacturing sc.tor's contribution to world exports is obtained when trade
in crude oil and refined petroleum (SITC 3) is excluded. The long-term risc in
the share of manufactures in non-oil exports ts readily apparent. Manufactures
accounted for two-thirds of the world’s non-oil exports in 1970, but by the
mid-1980s more than three-quarters of the total was in this form.

The exclusion of oil reveals a modest rise in the share of manufactured
exports of CPEs since 1970 The increase is much sharper, however, in the
case of developing countrics. By 1985 the share of manufactures in the
non-oil cxports of these countries was approaching that of industrialized
countrics. This resule should dispel the notion thar developing countries are
dependent on exports o agricultural produces. Furthermore, the rise in the
share of fuel exports in the 1970s was duc fargely to price cffects and did
not reflect any shitt in the underlying composition of the commodities being
cxported by developmyg countries. The same observation would not apply to
manutactures. The rising share of manufactures in the exports of developing
countries cannot be attributed primarify to price offects, but was the resule
of more fundamental changes in the structure of production,

Oxher features of world trade in manufactures are given in Table 3.3, The
value of manufactored exports rose impressively throughout the 1970, This is
a continuation of a trend dating back to the 19305, Growth faltered in the carly
1980y but ther resumed s upward movement. recovering dramatically n
1986. The predominance of DMEs is also clear from the table. These countries
have accounted for 80-85 per cent of world trade in manufactures in almost
c.ory year since 19700 In contrast, the CPEs' share of world trade in manu-
factures has steadily declined. By the carly 19805, the value of this group’s
manutactured cxports had fallen below that of the developing countrics.
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Table 3.3 World exports of manufactures# and the shares of the major cconomic groups (US$ billion and percentages)

World exports of Developing
manufactures countries/areas . CPEs DMEs
Total Percentage Share in Share in Share in

uss increase over world Exports world Exports world Exports
Year billions preceding year exports to DMEs exports to DMEs exports to DMEs
1970 189.9 15.2 5.0 3.1 10.0 1.5 85.0 63.9
1971 216.0 13.7 5.2 2.7 9.6 1.5 85,2 64,2
1972 258.9 19.9 5.7 3.6 9.9 1.5 84,4 64.1
1973 346.9 34.0 6.7 4.5 9.4 1.6 83,9 63,2
1974 458.4 32.2 6.8 4.3 8.5 1.7 84,7 60.6
1975 500.1! 9.1 6.3 3.7 9.3 1.6 84.4 56.4
1976 564.4 12.8 7.5 4.8 8.9 1.6 83.6 $7.2
1977 647.3 14.7 7.8 4.8 8.9 1.6 83,3 56.9
1978 784.0 21,1 8.1 5.1 8.7 1.5 83,2 57.1
1979 941.0 20.0 8.7 5.4 8.4 1.7 82,9 H8,9
1980 1 085.9 15.4 9.1 5.3 8.1 1.5 82.8 57.2
1981 1 083.2 -0.3 10.3 5.8 8.2 1.5 81.5% S4,1
1982 1 040.4 -4.0 10.7 6.2 8.5 1.6 80.8 54.3
1983 1 048.6 0.8 11.8 7.4 9.0 1.6 79,2 55.3
1984 1 132.1 8.0 13.1 8.5 8.4 1.5 78.5% 56.5
1985 1 186.2 4.8 13.5 8.3 8.0 1.3 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 Statistics, various issues.

a/ SITC S through 8 less 68.
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Curiously. the export shares in the two groups of developed countrics
have evolved along lines that are different trom the corresponding trends in
world production of manufactures. In the case of MVA. CPEs have claimed
a steadily growing proportuon of the world total while the dominance ot
DMEs has waned (sce Table 2.1). The situation 1s ditferent in the developing
countrics. Their share of manufactured exports has grown modestly but
steadily and roughly parallels movements in world MVA.

A third view of trading patterns s given in Table 3.3, which shows
the direction of trade. Because the DMEs are the largest importers of
manutactures, their share in cach group’s exports is shown separately. In every
vear since 1970, more than onc-halt of the world’s exports of manutactures
have been intra-trade beeween DMEs. In contrast, the proportion ot CPEs
exports to DMEs is negligible and has remained so since 1970. The developing
countrics, too, arc only minor supplicrs of manutactures to DMEs. Their
share, however, rose rapidly atter 1975,

The disproportionately large amount of manufacrured trade among DMEs
is imconsistent with the most popular model to explatn the commodity pattern
of world trade. According to the H-O model, factor requirements ditter
across products and factor endowments ditter across countries. Theretore,
a country will have a comparative advantage in (and will cxport) those
products that require the country’s abundant tactors of production. The
theory would predict. tor example, that China, a labour-abundant country,
woul?d export extiles and apparcl. labour-intensive products, whereas the
USA. a capital-abundant country, would export aircraft and heavy machinery
or other capital-intensive products. A sccond prediction s that the bulk of
world trade would be bilateral trade between countries with ditferent factor
endowments. A corollary is that there would be litde trade between countries
with similar factor cndowments. Although the factor endowments of DMEs
arc similar, the share of world exports of manufactures accounted for by
trade among DMEs has been invarably high.

Because the trends described in the toregoing tables are merely averages
tor groups of countrics, they may conceal large shitts in individual cconomices.
This introductory section concludes with a briet fook at movements n
the share of manutactured cxports in sclected counrries. Table 3.4 shows
that among the DMEs the rise in the share of manutactured rade was
greatest tor Japan. although substindal increases were abo recorded m
other countries. The fowest shares in 1986 are shown tor the UK. which
is an oil exporter, and the USA - 4 major exporter ot agricultural pre
ducts. I several developing countries the rise in the share of manutactures
has been even more dramatic. The exports of Brazil, Malavsia and Tha-
Lind included very tew manutactures i 1965, but by the mid-1980s these
goods were an amportant source of forcign exchange. Progress was no
less impressive i other countries (tor example, Pakistan, the Republic off
Karea and Singapore) wineh already had 4 signiticant base of manutactured
UXPOrts.
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Table 3.4 Share of nmanufactures2 in toul exports of selected countries and areas
(percentages)

1965 1970 197% 1980 1986
DMEs

france 60.9 13.7 75.5 73.1 75.6
Germany, Federal Republic of 78.8 87.5 86.8 84.3 87.6
italy 71.4 32.9 82.8 83.7 87.1
Japan 731.3 92.5 94, 4 94.5 96.5
United Kingdom 76.0 80.1 80.6 7.5 72.8
United States 39.7 66.5 65.7 64.4 70.6

Developing countries and areas

Brazil 5.0 13.4 25.3 37.2 35.1%7
Hong Kong 92.4 92.6 92.9 91.1 91.2
India 46.7  51.9 44.9 58.6 49.2%°
Malaysia 5.6% 9.7 17.3 18.8 26.5%°
Pakistan 36.0 58.8 54.4 48.7 67.2%7
Republic of Korea 52.0 16.7 81.4 89.6 91.8
Singapore 28.9 27.5 41.5 43.1 58.8
Taiwan Province! e 84.8 83.6 90.8 93.3
Thailand . 5.4 15.1 25.0 38.187

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

a/ SITC 5 through 8 less 68

b/ 1983
cf 1982
4/ 1968
e/ 1984

£/ Data are derived from the Statistical Yearbook of the Republic of thina,
various issues. Trade data follow the Chinese Commodity Classification which
is not comparabie to the SITC classification. Manufactured exports were
regarded as being represented by section 3-4 after exclusion of processed
food exports.

g/ 1985

In conclusion. the tigures presented here represent only a brief survey of
global trends in manufactured trade. It is clear, however, that the growth
of world income and the internationalization of markets have contributed
to a dramatic increase in manutactured exports. The groweh of trade in
manufactures was most rapid when the world cconomy itself was growing
rapudly. Once that rate slowed. the pace of manutactured exports also
subsided. But even during this later period, exports of manutactures con-
tnued to expand at rates exceeding those ot non-manutictured exports or
manufactured production.

The growing share of manufactures in total exports represents only part
of the overall adjustment process. OF equal importance are the underlying
shitts that must have occurred in order o accommodate a reorientation of
this magmitude. Trade theory ofters a natural point of departure for an
examination of these issues. The following scetion considers trading pateerns
m terms of alternative teade theories,
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INTER-INDUSTRY TRADE IN A GLOBAL SYSTEM
The inter-industry structure of world trade in manufactures

Long-term patterns of trade in manufactures can be more casily linked with
underlying determinants it traded goods are grouped in a relatively few
categorics which, in tum, can be associated with exisung trade models. The
Ricardian, H-O and product-cycle models were chosen for this purpose.
When industrics are arranged in such a manner, they represent a continuum of
trade which reflects the importance of various factors of production. Although
these factors can be identiticd only in generic terms, the results provide a
rough indication ot the types of industrics in which countries specialize. The
statistical classification used to construct these three trade categories draws
upon previous studies (Hufbauer and Chilas, 1974; Hirsch, 1974; UNIDO,
1981) and is presented in the statistical appendix (Appendix B).

A Ricardian interpretation

Manufactures containing a high proportion ot domestic natural resources are
described as Ricardian goods. A country’s ability to produce these goods
and to compete n international markets is determined largely by the quality
and amounts of its resource endowments. The direction of world trade in
Ricardian goods is generally expected to be from developing to developed
countrics, because much of the world’s supply of natural resources is found
in developing countries. The existing distribution of natural resources is duc
primarily to chance, as in the case of oil, where the bulk of world reserves are
located in the Middle East. In the case of some resources, the domestic supplics
of developed countries provided the original impetus for industrialization and
were subsequently depleted - for example, the oil reserves of the USA or
coal and other minerals in Europe.

Although the world’s distribution of resousce endowments s usually
pictured as being static, international patterns of comparative advantage in
Ricardian goods may change over ume. For example, the discovery of new
resource deposits — particularly those that are casily extracted or of a superior
quality — can shift the pattern of international trade. The development of new
technologies for extraction, steady reductions in the cost of transport, and the
emergence of substitutes will also affect various supphers.

Broad shifts in the prioritics of the state have also aleered the global
distribution of nacural resources. Beginning in the 1970s, governments in
several developing countries made the exploitation of their natural resources
a high priority. Chile, for instance, is presently the world's largest producer
of copper. Roughly 80 per cent of this production is controlled by Codeleo,
the state-owned minmyg corporation. Similarly, Brazil's statc-owned Caragis
mine is the world's Targest supplier of ron. The mine, which contains 20
billion tonnes of high-quality iron ore, has an annual output nearly matching
production of the entire US industry in 1983, In tact, developing countries
that are nch in natural resources often tind that this richness represents a
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disincentive in the chowe of appropriate development policies and trade
strategies. They will frequently encounter 2 natural resource bias (Ranis,
1981, pp. 215-20) and will fail w0 develop fully the exports of simple,
labour-mtensive manufactures (Bradford, 1987, pp. 302-5). Such a bias is
not observed among the resource-poor countries of Asia, but it doces scem
to have occurred in Latin America.

An H-O interpretation

H-0O goods lack the resource dependency associated with Ricardian goods.
One distmgwishing charactenstic 1s that these goods are produced with
production technologies that are everywhere the same. Economies of scale
are assumed o be absent, while product specitications are simple or at
least universally aceepted. In other words, HAD goods represent a fairly
orthodox set of manufactures where the ability to compete in international
markets depends not on natural resource endowments but on the country's
availabilicy ot labour and capital. The real marginal product ot cach factor
depenads on the ratio in which labour and capital are combined. Even though
the relative prices of the two factors may ditter berween countrnies, a good
whose production i one country is labour-mtensive, tor example, will be
labour-intensive when produced clsewhere.

The likely dircction of trade m H=-0 goods 15 not so clear-cut as in the
case of Ricardian goods. Developing countries are expected to be relatively
labour-abundanc and therefore importane exporters of labour-intensive goods.
Developed countries, on the other hand, are usually well endowed with capital
relative to labour and should excel i the export of capital-intensive goods.

A product-cycle interpretation

The characteristies of the third category. product-cycle goods, involve pro-
duction technologies that are neither stable nor universally available. Instead,
they are possessed by the hrms chat have designed and developed  the
product or the crucal production process. Access to this knowledge s
limited through patent protection or because the rescarch costs required for
duphication are grear. The prominent role accorded technology means that a
third tactor of production becomes an important determinant of competitive
abiliey. In addivon o unskilled labour and capital, a country’s availability
of skilled Libour (managers, scientises and engineers) will determine export
prospects.

Mont versions of the product eycle assume that products systematically
pass through several stages. Production i the tirse stage is characterized by
the ‘mstabiliey” of product design, a2 heavy dependence on skilled engineers
and relatively large outlays for rescarch and development. A second stage
v entered once product characterstics are standardized. Input requirements
then become more capital-mtensive and long production runs are common.
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Eventually, the product becomes a mature one with the labour-intensive parts
of the production process (for example, the testing of parts and components
and their assembly) being carnied out in developing countries.

As products pass through these stages, a process of maturation occurs
which alters the relative importance ot the different factors of production.
The technologics and know-how that generated economic rents for innovators
and fast imitators become diffused as patents expire or as the knowledge is
transterred to others in the form of licences, joint ventures or other types
of inter-firm collaboration.

Once production is characterized by a series of standardized operations,
the availability of skilled labour is less critical. As with H-O goods, the
availability of unskilled labour and physical capital becomes the major deter-
minant of comparative advantage. Not all phases of the production process
- from conception to final assembly — are necessarily subject to this sort of
evolution. Nevertheless, it is likely that specific production stages may be
converted into mature, standardized operations.

The conception and development of new products and processes will
continuc to muike considerable use of cngincering skills and to require
signiticant ourlays tor R and D. Later stages, such as the production of
components and parts, otten come to be characterized by much longer pro-
duction runs. As the size of production facilitics is cxpanded, the possibilities
for automation grow and input requircments become more capital-intensive.
Still other stages will consist in the testing of parts and components and
their assembly into tinished goods. After standardization, these operations
will be relatively intensive in their use of unskilled labour. Developments
such as these have had a protound etfect on the selection of production sites.
Various stages of production are located in countrics that are endowed with
specific factors.

The direction of trade will depend on the position of the product in the
cycle. Mature goods, components and semi-finished products will conform
to the trade predictions of the H-O model. Relative costs of labour and
capital will determine comparative advantage. Developed countries should be
the major supplicrs of mature goods that have capital-intensive requirements,
while developing countries are expected to export mature labour-intensive
products. Expectations are different for product-cycle goods that are not
mature. The ability to compete in international markets will depend not only
on the availability of capital, skilled labour and unskilled labour, but also on
access to the relevane technologies and related know-how. Some countrics
try to sccure this information through forcign invesement or by arranging
joint ventures, heensing agreements and other forms of collaboration with
technological leaders. However, because innovators are often reluctant to
sce their knowledge dispersed, they do not always supply the most vital
technologics and related information.

The eftects of these informal barriers are compounded by other ditticultics
inherent in the nature of the technology. Saientitic knowledge, or know-how,
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may be transferred or taught. But mastery of the necessary scientific prinaples
1s not always suthcient for their application in manufacturing operations.
There is also a “know-why' component. which is required for adaptation
and modificauion of products and processes in new locations and markets.
This clement is often locked in the experience of individuals and is less easily
conveyed. The only alternative may then be to replicate the necessary know-
how or 1o develop rival versions. This approach can be costly for countrics
having a shortage of scientists and engincers. The problems involved in the
transfer ot technology imply that products may not always move smoothly
through the cvcle described here. Countries that are the technological leaders
in particular product lincs may continue to be the major supplicrs for long
periods of ame.

The toregoing description is merely a stylistic representation of the three
trade modcls of interest here. The actual number of theoretical expositions and
interpretations of cach model are many. Each model is distinguishable in terms
of those factors of production that will be the most important determinants
of the composition of trade. Based on very general impressions of the
international distribution of factors and factor requirements, the expected
dircctions of trade have been hypothesized.!

Stylized evidence of trading patterns

A picture of international trading patterns in cach of these product categorics
is asscmbled in this section. Conventional statistical detinitions of trade in
manutactures are not suitable for this purpose. Instead, an "ISIC cquivalent’
of manuftactured trade 1s used and can be tound in the statistical appendix
(Appendix B). Figures 3.1 and 3.2 refer to the trade of DMEs and developing
countrics, respectively. They show year-to-year changes in the composition of
manufactured trade i cach of the three product categories described above.

The two figures paint a very clear picture. In the case of Ricardian
(resource-based) goods, comparative advantage did not change during «he
197085 period. Developed countries are small net importers and developing
countries are small net exporters. The experience for H-0) goods is different.
Net exports of developed countries increased steadily during che 1970s.
Howcver, there was a detinite break i che trend in the carly 1980s 10 favour
of developing countries. By 1983 the developing countrics were net exporters
rather than net importers. A similar pattern exises for product-cycle goods,
except that the developed countries remain significant net exporters.

These tigures provide a basis for several general impressions. Firse, the
data for Ricardian and product-cycle goods show that trade has been in
the expected direction tor both country groups. Although the H-O) cheory
provides no explicic indication of the direction of trade. the results obtained
are not surprising. Sceond. net trade in total manufactures in both groups
of countries 15 determimed primarily by performance in product-cycle goods
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and, to a lfesser extent, by H-O goods. Ricardian goods play only a minor
role. Third. a simila- relationship applics when year-to-yvear changes in net
exports of cach trade category are considered. Ricardian goods exhibit a
fairly stable trend. Curiously, perhaps. the wide swings in commodity
prices that charactenized much of the 1970s and 1980 are not reflected in
the aggregate higure tor trade in this category. Year-to-year movements in
net exports of H-O goods have been more volatile, with even greater swings
tor product—cycle goods.

The evidence summarized in Figures 3.1 and 3.2 refers to a large number
of diverse countrics. More specitic data are desirable in order to obtain a clear
picturc of trade performance in cach of these categorics. Table 3.5 provides
tigurcs on the net trade of individual countries. The comparative abundance
of natural resources in several countries included among “other DMEs’ (c.g.
Australia, Canada, New Zcaland and Norway) is refiected by the favourable
trade position of that sub-group with regard to Ricardian goods. The resource
abundance of the USA. on the other hand. is negated by the large amounts
of oil imports (SITC 331 and 332). CPEs are also net importers of Ricardian
goods. although these results may be partly a statistical anomaly owing to
the lack of data on trade between these countries.?

Trade patterns tor H-0) goods are ot more interest. The increase in net
exports during the 19708 can be ateributed largely o Japan, with smaller
increases being recorded by the Federal Republic of Germany and Taaly. These
developments were outweighed by a steady rise in net imports of the USA.
The net trading position of the USA gradually deteriorated during the 19705
but net imports ot H-O goods soared in the 1980s. By 1985 the country’s
imbalance n H-0O trade exceeded the combmed net exports of France, the
Federal Republic of Germany, laaly and Japan.

OF the three categories, net trade in product-cycle goods has been the
most volatile. Beeween 1970 and 1980, the DMES™ siet exports rose almost
sixfold. Later years brought turther improvements i three of the six large
countrics. Surprisingly, the USA recorded a erade surplus of $44 billion
1980 but had become a net importer of product-cycle goods by the middie
of the decade. This turnaround, which occurred during a period of signiticant
dollar appreciation, was very abrupt: by 1985 US net imports almost equalled
the combined tigure tor ali CPEs. Despite the US downturn, net exports of
product-cycle goods by all DMEs were $91 billion, a total that was 47 per
cent larger than net exports of all manufactures in 1985,

Swings of this magmtude wonld be due to multiple causes. The totals
reported here for net exports o all product categories combined  must
reflect, and be influenced by, exchange rates. international capital Hows
and other determmants of” the balance of trade. The relative importance
of cach respective trade category, however, depends on the underlying
determinants of comparative advantage. These, in turn, are indicated by
the data i Fable 3.6, The pereentages reveal little of che volaaliey typical of
net exports. The dechine n the share of Ricardian exports has been gradual
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Table 3.5 New manutfactured exports of developed countries, by trade category,2’ 1970-85 (US$ million)
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COMPETING IN A GLOBAL ECONOMY

and refiects the comparative scarcity of resources in West Europe and Japan.
The share of product—cycie goods has tended to rise. while that of H-O
exports has declined slightly in most developed countries. In 1985 product-
cycle goods accounted tor more than hzlt of all manufactured exports by the
USA., Japan and the UK. Changes in the composition ot US exports are also
noteworthy when considered in relation to the figures in Table 3.5. Despite
a significant fall in net exports of product—cycle goods, the category’s share
in the country’s total manufactured exports is large and growing. By 1985,
ncarly two-thirds of US manufactured exports were product-cycle goods. A
similar pattern applied to trade in H-O goods. Although the US net exports
of H-O goods declined by $102 billion between 1970 and 1985, their share
in the country’s total manufactured cxports fell only marginally.

Table 3.7 provides evidence for the developing countrics which is com-
parable to that in Table 3.5. Because trade performance in these countries
varies so widely, sclected sub-groups have been singled out for attention.
Both first- and sccond-generation NIEs have consistently been modest net
exporters of Ricardian goods. Few of these cconomics are particularly well
endowed with natural resources. and some (c.g. Hong Kong and Singapore)
have almost none. Instead, the favourable trade balances achicved by these
countrics result from the tact that they are ctficient processors of imported
materials trom which higher-stage goods are then exported. The remainder
of developing countries have an unfavourable balance of trade in Ricardian
goods and this total has risen over nme.

In the case of H-O goods, the model suggests that developing countries will
be important exporters of labour-intensive goods, This expectation, which has
been confirmed by other studies (c.g. Lary, 1968; Tuong and Yeats, 1980),
should be consistent with the figures in Table 3.7. Although the classification
used here does not distinguish between labour- and capital-intensive H-0O
products, a switch in the developing countries” trade position from a deficit
of $32 billion in 1980 o a surplus of $4.5 billion in 1985 can be observed.
The improvement was due predominantly to the gains of the NIEs. Other
developing country groups were net importers, though the size of these deficits
fell between 1980 and 1985,

Data tor product-cycle goods show that net imports rose signiticantly
in 1970-80 but declined slightly in later years. Imports are nevertheless
substantial (more than $84 hillion m 1983) and cxplain much of the overall
trade deticit of developing countries. In 1970 net imports of product-cycle
goods were cquivalent to 86 per cent ot the overall net trade deficit of
developing countries, and by 1985 they amounted to 96 per cent of dhis
total. Among the sub-groups of developing countries, only the NIEEs appear
to have managed a moderate improvement in their trade position, though
they too are sull net importers.

These trends may be re-examined i terms of the composition of manu-
tactured exports trom developing countries. Table 3.8 shows large changes
in the export composition in comparison with those observed for DMEs
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Table 3.8 Munutuctured exports of developmy countries and arcas, by trade category, 1970-83
iperventages of total manutactured expors)

Ricardian goods Product-cycle goods Heckscher-Ohlin goods

1970 1975 1980 1985 1970 1975 1980 19895 1970 1979 1980 1985

Developing countrivs/arcas, total 46,8 36.7 25.6 13.3 11.6 13,3 16.6 20,2 H3.3 AWB.4 57,7 bbb
N1Es 32.9 21.9 6.6 7.4 19,6 23,6 27.5 3.0 53,4 S4.6 55.9 bl.b
Second-generation Nlks 80.4 66.3 51,2 31.4 2.5 8.6 l4.6 7.6 17.1 25,1 34,2 61.1
Other developing countries 47.1 38.8 28.7 20.0 9.6 9.9 10.9 6.4 43,4 51,3 60.4 63,6

Source: LUNIDO
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(sce Table 3.6). The share of Ricardtan goods in manufactured exports
has declined signiticantly. and the average tor all developing countries is
now iittle more than the correspording figure for DMEs. The decline was
proportionately greatest among second-generation NIEs but also occurred in
both other country groups. Among the NEEs, the decline in Ricardian exports
was largely oftset by a rise in the share of product-cycle goods. The same was
not true of sccond-generation NIEs or other developing countrics. In these
countrics. exports of H-O goods accounted tor most of the shift away tfrom
Ricardian exports. The increase in the share of product-cycle goods was less
Impressive.

Once feature that reappears throughout the evidence assembled in this
chapter concerns the dynamic character ot world trade. Betore turning to
morc detailed aspects of trade and speciahization, it would be helptul to obtain
a comparative picture of the pace of change i the export composition of
DMEs and developing countnies. For this purpose, summary measures of
structural change (expressed n percentage pomnts) have been caleulated and
are shown in Table 3.9. Also given in the table are calculations showing
the extent to which changes i export structure have been consistent over
tme. The latter index takes a value of unity when there have been no
reversals in movements of indusery shares (that is, when there has been
total consistency over time) and of zero when year-to-year changes cancel
out completely.

When group averages are compared. the results match casual expectations.
The degree of change has been greatese tor the second-generation NIEs,
tollowed by tirst-gencration NIEs and DMEs. Among individual countrices,
those experiencing a substantial degree of change also tend to have relatively
high rates of export growth within the respective groups. Exceptions to this
pattern can be noted. however. The composition of Argentina’s exports, tor
example, has changed considerably, though the rate of expore growth has
been jowcest of all NIEs. Similar comrments apply to Austraha, Colombia
and Peru.

In conclusion, this survey has found a large measure of agreement between
the interpretations offered by variou: trade models and the observed patterns
of inter-industry trade. There was, bow-ver, a degree of unpredictability for
both developing countries and DMEs. Changes in the composition of trade
were sometimes substantial (whether measured in relative or absolute terms)
and occurred over surprisingly briet time spans. The dynamic character of
trade in manutactures may be more closcly examined by restricting attention
to the Lastest-growing trade component.

I
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Table 3.9 Structural change in manufactured exports 1970-2 o 1983-5
(DMEs and sclected developing countriez and areas)

Structural change Indicator of
Countries and areas?®’ indicator®’ consistencys’
DMEs?’ 23.6 0.16
Ireland 44,6 0.25
fceland 16.7 0.07
Israel 36.6 0.17
Spain 34.3 0.20
Greece 42.6 0.17
Japan 28.2 0.20
Finland 23.3 0.14
Portugal 30.9 0.17
Austria 16.2 0.14
ftaly 13.0 0.10
Canada 16.6 0.12
Netherlands 20.4 0.16
United States 14.7 0.11
France 15.2 0.13
Germany, Federal Republiic of 12.7 0.11
Switzerland 17.7 0.15
Denmark 20.0 0.16
Sweden 16.7 0.14
New Zealand 28.0 0.18
Belgium 22.6 0.18
United Kingdom 21.1 0.16
Australia 32.1 0.17
Norway 19.0 0.10
NIEs 6.2 0.17
Republic of Korea 48.1 06.23
Singapore 27.5 0.16
Mexico 42,2 0.14
Brazil L4 0.15
Taiwan Province 22.2 0.18
Hong Kong 25.3 0.18
Argentina 43.8 0.1
Second-generation NIEs®’ 51.3 0.16
Jordan 51.9 0.11
Indonesia 32.4 0.08
Cyprus 537.6 0.23
Thailand 48,6 0.22
Malaysia 49.9 0.21
Tunisia 62.7 0.1
Mororco 54,4 0.21
Philippines 47.1 0.19
Colombia 52,2 0.12
Sri lLanka 3.7 0.19

Peru 63.7 0.06



Table 3.9

continued

Structural change

Indicator of

Countries and areas®’ indicator® consistencys’
Other significant exporters
of manufactures 36.6 0.13
China 37.5 0.11
Yugoslavia 28.4 0.15
Turkey 62.6 0.21
Pakistan 25.7 0.11
India 28.9 0.08
Source: UNIDQ.
a/ Countries are ranked within each group by the rate of growth of
manufactured exports between 1970-1972 and 1983-1985.
b/ The indicator of structural change (C) is defined as
L
1
C = - laxr-alol
2 i=1
where m is 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).
¢/ The index of consistency (K) is defined as
" ‘alT-alo
K = i =1
m T-1
. Ialt-l-all [
izl t=0
where t runs through all years between 1970 (t = 0) and 1984
(t = T-1),
d/ Group averages are unweighted means of the respective
indicators.
e/ Uruguay was omitted owing to a lack of sufficiently detailed

data.
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Notes: Chapter 3

1 These insights. while usetul, wlt us nothing about the level of trade between
countrics. Such a licuma is & scrious one but is shared by all fundamental
theories of international trade.

Because tew CPEs provide detailed figures on ther international trade, many
of the data have been derived from partner-country statistics. Use of this
method leads 1o an underestimation and does not ke account of trade
between CPEs.

to



CHAPTER 4

Two-way trade in
similar products

The previous chapter portrayed world trade in terms of inter-industry
cxchanges. Although much world trade is of that form, a large and
growing portion takes place within industrics. Known as two-way or
intra-industry trade (IIT). this s the fastest growing component of global
trade in manufactures.

The portion of a country’s trade that takes place within, rather than
between, industries obviously depends on how industries are dehineated. The
statistical definition of an industry, however, seldom agrees with its theorenical
counterpart. Putting aside chis difticulty tor the moment, T can be detined as
the simultancous import and export of products that are close substitutes, in
terms of cither factor inputs or consumption, or both. Because trade of this
type can not be casily explained in terms of comparative advantages, HT has
played the role of an irritating bue stimulating phenomenon for both theorists
and cmpiricists. !

Formal models were initially developed in order to idenafy the circum-
stances under which T would vcwur. More recentiy, attention has turned
to other aspects of IFT - the gains from trade, the consequences of trade
intervention, and the implications for structural adjustment. The interest in
T grew as its importance n world trade increased and as cconomists came
to realize that certain theoretical and policy implications are ditterent trom
those associated with inter-industry trade.

The empirical analysis of IIT 15 complicated by the fact that it occurs in
many forms. A number of product categories are hkely to exhibit 1T, They
include the following:

(a)  homogencous products volved in border trade, entrepor trade or
scasonal trade;

{b) hcterogencous products made in the same industry ac vertically adjacent
or complementary stages of production;

(¢) heterogencous or differentiated products that are close substitutes in
production, consumption or both.

The main determinants of KT in category (a) are transport costs and scasonal
differences in production. Labour cost differentials are the primary reason for
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the type of HT described in category (b). This type of trade is sometimes
reterred to as “vertical” or “complementary” 1T, and tends to be of greatest
significance n industrics dominated by multimational corporations. Because
mtra-tirm IIT depends partly on the complex objectives of multinationals,
inferences with regard o tts cconomic determinants are ditticule.

The type of HT described in category (¢) can be turther divided into the
tollowing sub-categones:

() products with ditterent input requirements but high clasticities of
substitution: examples are furniture made from ditterent materials (stecl,
plastic. timber or cane). textile yarn from natural or man-made fibres,
and footwcar of leather or synthetic materials;

(n) products being produced by industrics that transtorm identical inputs
into a range of outputs with ditferent end-uses. For example, the basic
sron and steel industry may supply both railway sleepers and heavy
plates for shipbuilding; the petroleum industry may produce gasoline
or tar but also supply a range of petrochemical products;

(m) similar products made by similar processes from similar materials.
Industries m «which this type of [I'T occurs are processed tood, beverages,
textiles, clothing, shocs, cars, furniture, tobacco products, appliinces,
hand tools, boats. clectronic and mechanical data processing equipment
and communications cquipment.

It is mamly the types of II'T in sub-categories (11) and (i11) that cannot be casily
explained by conventional trade theory and most of its extensions. The basis
for this trade seems to be the interaction between a varicty of circumstances,
many of which are insigniticant when constdered in isolation. Examples are
small changes in production processes or special conditions surrounding the
sale of the product. The resulting product difterentiation often leads to a
situation where plants in different countries produce product varicties that
are close substitutes.

Such specialization is inevitable. The production of all varicties would be
too costly because it would increase the down-time of machines, the size of
inventorics and the selling costs. If cconomies of scale are to be achieved, not
all product varicties can be produced in every country. Simultancous import
and export of ditterent product varieties ts the resule. The following section
provides a survey of this type of trade.

An overview of two-way trade

An empinical indicator of 1T should measure “trade overlap’. Although

methods of measurement have been the subject of extensive debate in the

literature, the only aspect of particular relevance to this discussion is the need
|
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TWO-WAY TRADE IN SIMILAR PRODUCTS

to standardize the value of trade overlap in order to permit cross-country
comparisons.

Trade overlap is best expressed as that portion of an industry’s cxports
(imports) which is matched by imports (cxports) of the same industry,
depending on which of the two values 15 larger. In mathematical notanon,
the measure can be stated as

min (X,. M)

where X, represents country j's exports of industry i and M, refers to the
corresponding imports. The value chosen to represent two-way trade is then
the lower of these two figures.

The popular share measure of IIT introduced by Grubel and Lloyd (1975)
is casily derived from the above minimum expression. In the same way as
the share of net exports in the sum of exports and imports 15 used to measure
the relative size of “onc-way” trade, the share of IIT in the same total serves
as an indicator of the relative size of two-way trade. After muluplying this
ratio by 2, the upper bound becomes unity and the lower bound is zero.
The expression, which is identical to the Grubel-Lloyd measure,? can be
written as:

min (\,,. M)

i i
N, + M,

)

Much of the literature dealing with the measure concerns the advisability of
adjustments to account for trade imbalances. In most applications, howcever,
a correction for trade imbalanee is not advisable. The present study will make
usc of an unadjusted measure of IT shares, together with a corresponding
umadjusted indicator of IIT levels.

Estimates of ITT shares in 1985 are given in Table 4. 1. The table 1s organized
as a matrix which shows the proportion of two-way trade between various
country groups and among the members of cach group. The share of T
in world trade of the DMEs (42.8 per cent) is considerably higher than thae
among developing countries (16.3 per cent). Among the developing countries,
the NIEs have the largest share of two-way trade. This type of trade is far
less important for sccond-generation NIEs and other developing countrices.
However, Jhese broad averages conceal substantial variations in the figures
for individual countrics and country groups. Particularly noteworthy is the
case of Japan, which is the only once of the six largest DMEs that does not
engage in a relatively large amount of 1T,

The aggregate figures suggese a positive relationship between che level of
development and the share of IIT in manufactured trade. Whatever the actual
determinants of 1T, the literature on the subject clearly demonstrates thac
some of them are country-specific or bilateral in nature. Accordingly, the
most desirable means of assessing 1T is in terms of bilateral trade flows
between countries or country groups. The types of predictions that would
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Table 4.1  Avcrage shares of HT# in manufactured goods, by country group,t/ 1985 (percentages)

Trade with:

Six Secid~ Ut hey
boonomis gloupccountay ma jor Othet beveloping genvratlon  developing
tneaber w! countiics)d korld DMEs expatters DMES CPEw counte lew NiEs NIEx counte fuw
DMEs (212D LR 8201 Ly LT 10, st “len 1.6 oo

Sin maior exporters ET. | NaLh AT ) L 0.8 14,9 . 19,1 Vi, 4
France [YOPNY 0.0 59,0 .3 13,5 11,7 1a,n .y
Sermany. Fed. Kep. ot 6.0 3.9 61,9 2.9 234 17.0 17,9 13,0
ltaly 48,0 85,7 46.0 2304 19.1 12.13 16,5
Japan 17,8 Tha0 16,4 boh 0.3 7.0 LRy
Lnited Kingdom 6.2 0.7 bb. Y o¥.3 2209 227 5.3 20,9
Lnited States LT Y 47,8 7. LR 1N, 2 o,y N7 du.b

Jiher BMEL (1o) WO Y Lie L2008 WhLs T b 1103 in,2 u,7 [N

Developing countiiea
and arvas (23 le.d la,v vl 120 Sy lo.7 (RN ] [ 18,8

N1Es () d9.4 9.8 0.4 o.h 07 9, h .7 9.0 20

Seoond-genctat v

Nits () 13.3 1.3 1.y 7.9 v.B 17,5 tn. s [

Other developing

countiies (o) JBIRY v.0 9.7 3.8 W 2.8 1) 7.5 ta.s

Sourcer  UNIw

e’ In geuetal, the averages ot the Giubel-Lloyd measure used in this table are Lased an data wt the Towr=digit level ol
the SITU, Determination of these averages consinted of three steps.  Fliat, tor vavh of the 47 countries ta Lhe
sample and 1ol cach ot the siXx ‘basic’ aubgroups of trading partuers (identilied fn cobwne By 4, 3, 7,0 8 st 9) the
11T share of all manutactures was calvulated aa o weighted average whete thoe sl of eXputle aisl impod e wan anud
the weight. sccond, 11T atares tor the ‘troad’ partner country groups (BMba, developing counttivs wnd wot fd) were
derived 1rom the Toregotug Ligutes as Lhe same type of weighted average.  Thitd, tigurea tur the gronpiigas ol the o7
couttfics sete oblatned as unweighivd averages ol the jtudices devived in steps one and/or Lwa,

Yo The vompoaition ol Coutitty groaups is given in table 3,1,
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result trom such an excercise are based on the premise that trading parters
that are similar with regard to income levels and market size will tend to have
larger shares of IIT in their bilateral trade than those that are not similar.

When trade between a heterogencous sample of countrics is analysed. the
similarity hypothesis should lead to substantal variation in the IIT shares for
many pairs of countrics (or country groups). The results in Table 4.1 bear
out this expectation. Looking first at the figures tor DMEs, 47 per cent of
thair intra-trade was m the form of two-way trade. This compares with a
sl are of 13 per cent in the same group's trade with developing countrics.
I, contrast, the developing countries had a shghely higher HT share in their
intra-trade (16.7 per cent) than in their trade with DMEs (14.9 per cent).

Further support for the hypothesis is obtained from data for more narrowly
detined groups of countries. Two-way trade between the six largest DMEs
accounted for 53 per cent of the group’s total intra-trade. With the exception
of Japan, all these DMEs report large shares tor HT. The corresponding
estimates for the major exporters among developing countries also conterm
to the hypothesis. The NIEs occupy a imddle position between the DMEs and
the second-genceration NIEs. In terms of the country-similarity hypothesis, the
group's shares with “surrounding” partner groups should be of similar magni-
tudes, and this 1s exactly what the figures for the NIEs in Table 4.1 reficct.

Country data also provide evidence supporting the hypothesis. The two-
way trade of France, the Federal Republic ot Germany and the UK accounts tor
a substantial portion of all their trade with DMEs and with cach other. Results
tor the USA are somewhat ditterent. The proportion of IIT in that country’s
trade with developing countries (in particular, the NIEs and second-genceration
NIEs) 1s remarkably high. In this instance, country similaritics may be of less
importance than other cconomic and/or political factors. The same may apply
to the IIT shares of Japan, which in general are tar smaller than those of other
DMEs.

Although there s wide vanation in T shares, almost all countrics have
experienced a rapid increase in this type of trade. Table 4.2 documents the
growth in 11T beeween 1970 and 1983, Increases in the IFT shares were of
a similar magnitude tor DMEs and developing countrics. However, there
are fairly wide ditterences between particular country groups and individual
countrics. Between 1970 and 1985 the share of ITT in Japan’s trade with the
world was unchanged, while its share of T in trade with other DMEs actually
declined. At the other extremie is the UK, where the portion of IIT in world
trade rose by nearly 15 percentage points.

Among the developing countries, the increase in the ewo-way trade of
the NIEs was over 15 percentage points, another indication ot this group’s
trade dynamism. The share tor sccond-generation NIEs rose by slightly more
than the average tor all developing countries, while among the non-NIEs
the increase was neghgible. These figures suggest that many developing
countrics have yet to realize the potential for trade expansion that is mherent
n two-way trade.
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Table 4.2 Change wm the average share of FF in manutactured goods berween 1970 and 1983, by country group
(dilterences in pereentage pomt® )

Trade with:

Tsix Secomd - OUther
Economic group/soauntey ma jor Other Developing guneration  developing
(number of countties) world DMEs exporters DMEs UPEs countries Nlks Niks countt en
CMES (22) 7.7 N, 7.8 7.3 14 7.4 (A bt Guob
SiX major exporters 0.7 5.7 1.8 0.2 .4 10.4% 8.7 18,7 L)
France B, 9.2 H.4 0,4 1,2 7.8 7.8 w, ! A
Germany, Fed. Ruep. of 5.0 S.4 0.3 9.9 0.1 B.S 20.0 lo. 1 3.0
Italy 3.7 2.9 0.2 LI 5.8 16,9 0.7 H.o4 N0
Japan 0.1 -3.9 -3.8 -3.2 -2 6.1 15,4 R o
United Kingdom 4.9 13, 2.5 1.8 2.2 tr.s 12,4 19,y E
United >tates 3.6 6.1 i.0 .y [ 3% ) 2008 20,0 4,7 Hoh
Othier DMEx (o) 8.1 9.0 10,1 6.2 1.1 6.1 1.6 1.1 .M
Developing countries
and areas (2>) 8.2 a.9 9.2 b.8 [} ] 1.7 b b 8.0 L0
NIEs (o) 5.4 18,1 18.2 18,5 1.7 A0 7.6 17,4 bR}
Second-generation
NI1Es (9) 9.9 8.6 9.2 4.1 0.1 7.6 7.7 7.1 hoo
Other developing
countries (10) 2.5 4.0 4.2 2.7 0.0 -2.5 0.1 1.4 ~2h
Source: UNIDO
a/  The compesition vl country groups is given in table 5.1.
b/ Figures represent absolute change in percentage poilnts between the beginning and ending year. A minus indicates a

decline in the share.
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With regard to two-way trade between ditterent country groups, the
fastest growing component was the DMEs™ trade with NIEs. This applies
even to Japan, where the strong emphasis on inter-industry speciahization
leaves comparatively little room tor IIT. A siularly high increase in HT
was obscrved tor the NIEs™ trade with second-generanon NIEs, while the
tigures tor trade between other groups ot developing countrics present a
mixed picture.

The impression that emerges from this exercise is that the level of IIT 1s
especially sensitive to the cconomic charactenistics of the trading partners.
Various cconomic attributes may be determinants of two-way trade, but
the most obvious is the level of income. The estimates of HT shares and
their changes over time suggest a systematic relationship between these two
variables. The more developed a country, the greater the poruon of 1T in
its manufactured trade.? Furthermore, when trading partners are similar, the
share of (1T in bilateral trade eends to be higher. A more extensive mvestigation
of these generalizations will be carried out in a later chaprer.

An industry-specific view of IIT

The discussion in the previous scction was concerned mainly with the direction
of trade. An alternative line of investigation would tocus on the product
composition of trade. Much of the theory is concerned with the product
structure of inter-industry trade, although the product pattern of 1T is also of
interest. The present section provides a documientary account of this aspect.
Table 4.3 shows those ndustries reporting relatively large shares of IIT
in 1985 and accounting tor at least 1 per cent of the towal in the respective
country group. One point that 1s immediately apparent trom this table is the
re-emergence of country similarities as & determinant ot [T shares. The share
of two-way trade in particular industries tended to be higher tor trade within
cach country group than for trade between DMEs and developing countries.
This was particularly true tor developing countries, although. on average,
this group engages in less two-way trade tor all manutaceures than DMEs.
From the description of T at the beginning of chis chapter, it is ciear chat
certain industries are more hikely to figure prominently in two-way trade than
others. Such industries are idenatied here on the basis of average shares of
T caleulated over all 47 countzies m the sample. According to these global
tigures (which are not shown). eight mdustries. which accounted for at least
1 per cent of world trade in manutactures, had I shares 1 excess of 30 per
cent. The Largest shares were recorded for miseellancous clectrical machimery
(SIEC 729), plastic matersals (STTC 381 and oftice machmes (SITC 714).
When industries were grouped by end-use mto capital goods, consumer
goods and intermediate goods, high global shares of 1T were tound v all three
classes. This result s somewhat surprnising. Given the variety ot ditterentiated
products i consumer-goods mdustnies, the proportion of two-way trade in
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Table 4.3 Industriest’ with high HT sharest in trade of DMEs and developing countries and areas, 1985 (percentages)

Vountty Trade with Trade with
group sl DME s sile developing countyices and atcas
S8 Plustic materials (74.3) 714 Ottice machines (51,7)
729 Jdther elevtrical machinery (b6, 2) 704 Other et i wa hiinery (5),8)
22 Blevirvic power machinery (86,2) S12 organiv vhemicals (41.7)
734 Aircrvaty (o4 H) 223 Equipment tor disteitating clectricity (12,9)
Sle Organic chemicals (b4, 3) 22 Elertric power machinery ($2,4)
DMEs 711 Non-electris power generating machinery (b4,0) 711 Power goenerabing machinery (25.%)
653l Textile yoru and thread (84.0 651 Woven textide tatios (29, 4)
719 Nonvlectric machinery and appliarees (83.0) ¥4 Perambulators, tuys, pgames (2204)
715 Ottive moavhiues (0203) HYl  Musival dnaliumenls, ety (J2.0)
Sl Medivinal and pharmaceutical products (02,3) Bbl  seientitic, medival and optical inatruments (LU.o)

735 Ships atnd boats (F4, 8}
Hoh  MWatches and vlocks (0v, 1)
894 Perambuliatoes, tuys, gemes (60,2
Developing 729 Other cluctrivel machdnery (39.0)
22 Electedr powet wmachinery (a0.4)
Pld Ofttive mactiines (44, 1)
224 Telecammunicalions apparatus (15,7)
652 Cotton, tabrics, woven (34,4)
A4l Medicinal and pharmaceutical products (31.4)
891 Musical instouments (311,0)

vountriey
and arcas®

Source: UNIDO

2. Ouly industries which sccounted tor at least one per cent vf total trade belwecn o withiln the respective countery
groups in 1985 are included,

b 1T shares, given in patentheses, are weighted averages ol tour-digit SUTU subgroups withio vach given three-digit
s1oup.

o/ The tigures in the lower right haid block reter to trade between the 5 develuping countries ioctuded in the nampls
atd all develuping countries tor which partoer country data were avallable,
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that group was expected to be greatest. Consumer goods. howcever, do not
figure as prominently in two-wayv trade as expected. Among the top ten
industries in the ranking by global IFT shares. only two - pharmaceutical
products (SITC 341) and turniture (SITC 821) - fal! in this category. By
contrast, five out ot the top ten were producers of capital goods. They include:
non-clectric power generating machinery (SITC 711), othice machines (SITC
714), clectric power machinery (SITC 722), miscellancous clectric machinery
(SITC 729) and aircraft (SITC 734). The remaining three industrics in cthis list
—organic chemicals (SITC 712), plasac matenals (SITC 381) and miscellancous
chemical products (SITC 5399) - produce intermediate goods.

The data in Table 4.3 show that the large shares recorded tor capital goods
result from their prominence in the twe-way trade of DMEs - in particular,
the trade within that country group. In contrast. the role of consumer goods in
two-way trade is positively associated with the developing countries” involve-
ment in world trade. Only one consumer-goods indusery (pharmaccutical
products) tigured prominently i T among DMEs. Three others (toyvs and
games, musical mstruments, and photographic equipment) had sclatively high
II'T shares n trade between DMEs and developing countrics. And the number
increased to tive (pharmaceutical products, consumer clectronics, watches and
clocks, musical mstruments, and toys and games) in the trade of developing
countrics among themselves.

As an indicator of IFT, the cmpirical measure of “trade overlap” sufters from
certain stanstical shortcomings. Depending on the data used to calculate IT
shares. ditferent types of two-way trade Hows may sometimes be luimped
together. Some of the reasons for the resulung statstical untidiness of
measures of [T have alrcady been mentioned in the mtroduction to this
chapter. The measurement ditticulties ansing from the face that ditferent
types of HT are stansocally indistinguishable have led some rescarchers
to conclude that an empirical assessment of 1T may be tunle. Instead, it
has been suggested that empiricises should investigate patterns of change in
two-way trade rather than tfocus on the level or share of such trade (Deardortt,
1984). While the present study does not quite share the pessinism regarding
measurement issucs, the last pare of this chapter considers changes in 1T
over ame.

Figure 4.1 shows those industries that accounted for at least 2 moderate
portion of world trade in 1970 and experienced substantial increases in IFF
shares by 1985 In the case of the aircraft industry (SITC 734), the global
share of II'T rose more than 26 percentage pomnts. Gains in the other industries
shown in the figure ranged from 10 to 20 pereentage points. The industries
shown include representatives trom all three end-user groups = capital goods,
consumer goods and intermediates.

Overall, the trade composition of W) industries was considered in drawing
up Figure L1 Of these, 67 recorded an increase i IFF shares beeween 1970
and 1985, On average, the increases were of 4 much greater magnitude than
decreases. Not only does two-way trade account tor a signiticant portion of
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Industry (SITC)

Pigments, paints, etc. (533) H

Pharmaceutical products {541}

Plastic materials (581)

Chemical materials, n.e.s. {599) H
S —
Office machines (714) H
Equipment for distributing electricity (723} h

Other electric machinery {729} M

Aircraty (734)

Watches and clocks (864}

Articles of plastic materials (893)

Manufactured articles, n.e.s. (899) I - _

T T r--—7— ——
Key: 1985 10 20 30 40 50 60 70
-t

1iT share (world average in per cent)

Source: UNIDO

Figure 4.1 Industrics. with sigmbcant increases of 101, 197085

world trade, buc s eftects are widespread and apply to most ot the world’s
ndustries.

This chapter completes the “survey’ portion of the book. The evidencee
of IIT has been examined in a way that highlights particular features cha
are relevant o the discission i later chapters. The relationships between
country similarities and two-way trade are reconsidered i Chapters 7 and
9 where an empinical investigation of the cconommes-ot-scale madel s the
tocus of discussion. The intervening chapters return 1o the topics of inter-
industrial specabization and nter-industry trade and rely primanly onan H-0O
tramework.

Notes: Chapter 4

I The subject owes it orins to the unexpected empirical tinding that the
tormanon of the Benelux Umon and the consequent dismantling of trade obstacles
fed to greater amounts ot mtra-ndustey trade rather than o inter-indusery
spectalizaton and trade among members; see Verdoorn, 1960, Previous work
had acknowledged the role of preference similarities and the mteraction between
product ditterentiation and cconomies of scale as determinants of the composition
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of trade in manutactures. However. the link between these hypotheses and HT
had vet o be made expiren.
In most studies the expression used 1s:
(N, + MY - X, -\
N. + ML

This version obscures the character of the trade overlap. It is usctul in another
sense, however: it highlights the complementarity between IIT and net trade,
an aspect that 1s stressed i later parts ot the book.

Japan 1s an exception. Its HT share is far below that of other PMEs. Oune
explination may be that wade impediments restrice HT more severely than
inter-industry trade. The result could also simply reflecc the fact that the country’s
immense export capacity in most industries tends o dwarf competing imports.
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CHAPTER 5

International patterns of
factor endowments

This chapter, together with the following one, turns from a discussion of the
more readily observable teatures of specialization and trade to their underlying
determinants. The chapter begins with an empirical analysis ot the distribution
of tactor erdowmients and then moves on to the subject of factor abundance.
The theoretical models which serve as a framework tor the organization and
interpretation of the evidence receive particular attention in the following
discussion.

In order to explain the pattern of international trade, theorists have consid-
ered three broad sets of determinants. One set is technological. These deter-
minants can be represented by inter-country variations in (relative) ethiciencies
and give rise to comparative advantages through ditferences in production
tfunctions. The Ricardian model of trade provides in example of this line
of reasoning. Factor endowments are a second set of determinants. Their
cttects are highlighted by the tactor abundance model, which provides much
of the tramework tor the present study. The third group ot determinants is
demand-related forces. Although these phenomena have now claimed a place
in the literature on trade, there is no equivalent demand-oriented theory of
international trade, since the results 1t could produce are wivial (Dixit and
Norman, {980, p. 3).

Theorists have acknowledged that one deticiency of their work s the lack of
a universal model of comparative advantage. In the absence of such a model,
the usual practice s to explan comparative advantage in terms ot only one
sct of determinants. The most striking example of this practice is tound in
the factor abundance approach. In order to highlighe the role of inter-country
differences i factor abundanee, other determinants of comparative advantage
are neutralized with the help ot specitic assumptions. The eftects of technology
are excluded by the assumption that all countries have access to the same pool
of technological knowledge, 1.c. share the same production tunctions which in
additon exhibit constant returns to scile. The role of demand is neutralized by
the assumption that consumers” tastes are similar, both between countries and
across income Jevels, In theoretical parlance, the latter assumption is known
as the postulate of “identical homothetic preterences’

Stringent assumptions like these have led o misunderstandings of the
role that theory may play in empirical work on trade. Rigorous einpirical
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testing of any trade theory is questionable if the crucial assumptions are far
removed from reality. Retutation of such theories would come as no surprise,
whereas support would mean little in view of the extreme and often rarcalistic
assumptions they embody. All this scems to suggest that the prospects for
carrying out a convincing cmpirical application of a particular theory are not
brighe.

Concerns such as chese are valid, but they also ignore one of the main
functions of trade theory. The true purpose of most models is to highlight
a particular characteristic of trade and not to represent the complete workings
of the world trading system. Sc long as an “application’ is not regarded as
a nigorous test of a theory’s vahdity, theoretical propositions can play a
constructive role in empirical investigations. The propositions — cven if they
depend on questionable assumptions — can serve as a guide for the organization
and systematic presentation of emipirical information. Furthermore, data that
are organized and presented along the lines suggested by a giventheory cither
lend chemselves to interpretation n the spirit of that theory or reveal facts of
real life that are at variance with the theory’s predictions. Both outcomes are
of interest to the analyst.

The present chapter represents an exampie ot an empirical application which
makes usc of a particular trade model in the sense deseribed here. In view of the
dominant role that the factor abundance theery plays in this chapter, the tirst
section considers some of its empirical smphcations. This is followed by an
cxamination of empirical methods to imeasure countrics’ factor endowments
and to assess factor abundance. The third section applics these methods to data
for a large sample of countries. The chapter concludes with some documentary
evidence on the relationship betaeen factor abundance and the commodity
structure of net trade.

The factor abundance theory in higher dimensions

The theory's central propaosition is an unambiguous prediction of the direction
of trade. In a world of two countrics, two goods and two factors, cach country
will export that good which makes intensive use of its abundant factor. In
order for trade to occur, the two countries muse differ in factor abundance.

The direction of trade in this 22X 2 model can be predicted unequivocally.
What happens, however, if the trading world is more complex, involving a
multicude of countrics, goods and tactors? This question had long puzzied
both theorists and empirical rescarchers. Theorists must grapple with the fact
that their basic madel yiclds determinare solutions only for the ‘laboratory case
of twoness'. Empincists are compelled to rely on i narrow, two-dimensional
theoretical framework as 4 basis tor analysis of a higher-dimensional world. fris
only recently that retinements in the theory have promised a solution to some
of these problems. The work of Dixit and Norman (1980} and Deardortt (1980,
1982) has produced a more general set of results on factor abundance trade,
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albeit at some cost in predictive power.! In a somewhat diluted form, the law
of comparative advantage and the proposition of factor abundance are shown
to be valid in a world populated by many countries, goods and factors.

The original, “strong’ version ot the tactor abundance proposition rests on
the condition of twoness. The new, "weak” version, however, is derived from
a more general model. It asserts that comparative advantage (or, more spe-
citically, factor abundance) determines trade patterns only in an “on-average’
sense. Countries have a tendency to export the goods they would produce
relatively cheaply in autarky. And to the extent that comparative advantage
is based on factor abundance, countries tend to export those goods that use
abundant factors relanvely intensively.

In more formal terms, these generalizations can be expressed as correlations
between net exports and their determinants. A weak version of the law of
comparative advantage implics a negative correlation between cach country's
autarky prices and net exports when trade s in equibbrium. Likewise, in
an H-O sctting with many countrics, goods and factors, the factor abun-
dance proposition implies a positive (corrclation-like) association between
net exports, factor intensitics and factor abundance (Deardortt. 1982). e is
important to note that these correlation results not only reter to the direction
of trade (as the “strong’ version of the proposition) but also take into account
the volume of trade in the various goods. This feature is especially usctul in
the interpretation of empirical results later in the book.?

A tinal point concerns the Hexibility of the theoretical framework for any
cmpirical study. Once a particular model has been selected as the coneeptual
basis of study, its theoretical content will usually require some maoditication
in order to be accessible to empirical methods. In the present case the modi-
tication entails a compromise between the simplistic bue “strong’ relationships
that ecmerge from the 2X2X2 model and the complex but “weak’ relationships
that characterize larger models. The reason for such a compromise is simple.
Preaise predictions regarding che structure of trade are not posstble, owing to
the indeterminacy of patterns of production and trade in models with more
goods than factors, Morcover, the weak version of the tactor abundance
proposition viclds hypotheses that are so complex that chey prevent the direct
application to real-world data. Because of these limitations the present study s
modest in its methodological clims. The main objective is to portray patterns
of international spectalization and trade in such a way that some of the traies
suggested by theory can be assessed approximately.

The measurement of factor abundance

A satisfactory method of determimimg factor endowments and tactor abun-
dance must deal with ar lease three issues. These relate to the selection and
definition of the factors to be studicd, the appropriate use of data to measure
endowment levels, and the denivation of factor abundance indicators.
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Capital and labour were the tactors traditionally considered in applications
of the classic two-dimensional model. However, the puzzling empirical resules
obtained with two-tactor models eventually ied cconomists to extend the
tramework.? One extension was to redefine capital to include both physical
and human capital. The two types of capital endowments could then be com-
pared with labour endowments in order to reassess the basis for comparative
advantage.

The present exercise uses a sitmalar approach, distinguishing between four
broadly detined tactors of production: physical capital, skilled labour, semi-
skilled labour, and unskilled labour. In the case of physical capital, problems
arise because capital stock s a heterogencous collection of machinery and
cquipment, and not a primary input. The conceprual difficulties resulting
trom these circumstances have been extensively debated in the literature.$
But a simplistic view of (physical) capital is sull justitied so long as it does not
invalidate major propositions about the relationship between factor abundance
and international speaalization and trade (Ethicr, 1979).

The second factor inherited from cthe onginal H-O model is unskilled
or ‘raw’ labour. Unlike physical capital, this factor’s services clearly meet
the requirement of being a primary input. Unskilled labour also comes
closest to fultilling the theoretical postulate that factors are homogencous and
qualitatively alike across difterent countries. Hence many of the conceptual
complications arising in connection with physical capital are absent. Unskilled
labour, however, represents only a portion of the country’s labour force.
Human capital acquired through cducation and training is embodied in the
labour force, and the unskilled or raw labour component is not directly
obscrvable.

The inclusion of human capital as a scparate factor of production serves to
distinguish between the original tactor proportions model and its extensions.
The basic nouon is simple: human capieal 1s tormed through schooling,
training and related torms of investment in workers. An carly version of
the extended model (Leonticf, 1933) used the concept of ‘labour efticiency’
to distinguish between various types of labour. Later contritutions, however,
focused on skill ditterentials to represent ditterent rates of human capital
tormation.

Prior to the development ot a generalized factor abundance theory che
inclusion of human and physical capital complicated the analysis by increasing
the number of tactors to three In order to 1etain the “twoness” of the onginal
model, some analysts sought to merge human and physical capital into one
broad aggregate of total capital. This method, however, hadits own problems.
It was necessary that the two types of capital be close substitutes. Morcover,
the use of a composite measure ot capital yiclded results that were inferior to
those obtained when human and physical capital were separately recognized
as determinants ot trade patcerns (Branson and Monoyios, 1977). Finally, in
order to determine the stock of the capital composite, estimates of aggregate
investment in human as well as physical capital were needed. Such estimates
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are more dithcult than a straighttorward assessment of the size of various
skill classes within che total labour force of a country.

In the present study the identihication ot skill classes forms the basis for
treatment of human capital. The actual number ot classes to be considered 1s
primarily a matter ot data availability > The present exercise employs data for
unskilled (or raw) labour, semi-skilled and skilled workers. These categories
represent the entire labour torce and together with physical capital serve as
the conceptual framework tor an extended factor proportions model.

Having determined the factors to be considered, attention turns to the
method of assessing abundance (or scarcity). Factor abundance can be pictured
in at feast two ways. One is to detine abundance (or scarcity) in terms of
physical endowments ot tactors. Factor abundance could then be determined
from cross-country comparisons of endowment levels. The alternative method
cmploys an “economic” detimition of abundance based on factor prices. Accord-
ing to that approach, an abundant (scarce) tactor will command a relatively
low (high) price in an autarky state. The two views yicld the same theoretical
rclationship between tactor abundance and the composition of trade.

In empirical studies, the distinction between a physical and a price-based
detinition of abundance translates mto the choice between a “stock” measure of
tactor endowments and a measure based on the relative price of factor services.
A preterence tor cither has obvious data implications. The physical approach
yields estimates that are appropriate tor a country operating in an autarky state
and tor all concervable trading cquilibria. Most analysts shunned the use of
price-based measures. They argued that such measures must reflect autarky
relationships i they were to serve as predictors of patterns of specialization
and trade. Recent theoredcal work, however, has shown that factor prices
observed i trading cquilibria can periorm the same function.® As a result,
the empiriasts have a real chosce which is not constramed by the lack of data
on autarky prices.’

For reasons of data availability, the present study relies on tactor endowments
and uses conventional methods of estimation. Following others (Balassa, 1979,
Bowen, 19830 Leamer, 1984; and Bowen, Leamer and Svakauskas, 1987),
the stock of physical capital s determined trom accumulated gross domestie
mvestment. An estimate of the net capiial stock in current US dollars is derived
by applying a depreciation factor to annual gross domestic mvestiment (prior
to accumulation) and assuming an asset lite of 15 years. This method was
cmployed to obtain estimates o physical capital stock 1 47 countries for
1970 and 1985.%

An ideal complement to estimates tor the stock of physical capital would be
corresponding mtormation on human capital. Such tigures, however, would
require cconomy-wide ntormation on vestment i human capital and are
not available. Nor s it practical to estimate the returns on mvestment in human
capital, as these cannot be detined inan empirically operational way. The only
teasible alternanive 1s to employ a stock=related speasure which depends on the
number of workers with certam Labour skills, These tigures serve as a proxy
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measure for human capital. They cannot be precise indicators, since they
neglect ditferences between workers™ “personal” levels of human capital.
And consequentdy, the count ot skilled labourers leads to buses i inter-
country comparisons of hunun capital endowments to the extent that
the distribution of human capital among skilled workers ditters between
countrics. Despite this potential measurement bias. it has become com-
mon practice to detine skilled labour as the number ot professional or
technical workers. The same practice 1s tollowed in the present study.
By contrast, the unskilled labour category is detined narrowly to consist
of illitcrate workers. The residual category of semi-skilled labour then
becomes a tairly broad one comprising all literate, non-protessional workers.

In the H-O framework, measurement ot a country’s total factor supplics is
not suitable to indicare tactor abundance. Due to the assumption of con. tant
returns to scale, it is relative endowments which macter, so that absolute levels
must be judged in relation to the country’s overall size. In the simplest (2x2x2)
model several alternative expressions tor tactor abundance are available. These
include the endowment ratio between the two tactors in a single country,
the endowment ratio between country A and countsy B tor a single factor,
and the share of country A's endowment of one factor in corresponding
world endowments. Measures based on any of these ravos will provide an
uncquivocal indication of tactor abundance or scaraiey. But complications
cmerge once the model s extended to include more than two factors. In
that case. not all three of the above ratios will vield usctul measures of
abundance.

A “naive’ approach to the measurement ot factor abundance in the extended
model s to follow the practices used in the two-factor case. Accordingly,
cmpiricists will often replace the capital-labour ratio of the orniginal *small’
model with ratios between difterent types of capital and labour. Such meas-
ures, even if they are appropriately scaled. result in asymmetric treatment of
factors and cannot be justiticd by rigorous derivation trom the underlying
tormal model. By contrast, the last one of the above mdicators can serve
to compare the relative endowments of more than two tactors tor a single
country. This indicator, which 1s expressed in terms ot the country’s share
in world endowments, viclds a measure that treats all tactors symmetrically.
Yet another measure is the ratio between a country’s share in world supply
of 4 given factor and its share i world expenditare (Leamer and Bowen,
1981). This expression can be used inan ordinal manner to determine a tactor’s
relative abundance across countries. It may also be treated as 4 dichotomons
mdicator of factor abundance or scarcity i a country.,

The changing basis for comparative advantage

The tollowing analysis of the international distribution of tactor supplics makes
use of cach of tne three measures deseribed above. Information of this type is
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required it variations in resource availability are to be related to levels of trade.
Leamer (1984). for example, has shown that in an H-() sctting an industry’s
net exports can be expressed as a lincar funcrion of factor supplics. Such a
relationship incorporates two effects, one relating to tactor abundance and
the other to country size. The information on international differences in
factor endowments presented here will be used in the analysis of net trade
in manutactures reported in Chapter 7.

Table 5.1 summarizes the endowment pattern in 1970 and 1985. The tigures
show the expected high concentration ot physical capital in the DMEs. These
countrics also accounted for a large share of all skilled labour and a significant
portion of semi-skilled labour in the country sample. The shifes during this
period were not great but have clearly favoured the developing countries. The
DMEs’ share ot phy:ical capital declined shghidy although by 1985 they sull
clhimed 85 per cent of the total. Unskilled labour is the only factor for which
these countries had a marginal share of total supply (2.5 per cent in 1985).

Whon absolute changes n factor shares are considered, the trend towards
lesser concentration among the DMEs is reconfirmed. The DMEs” decline is
most pronounced for semi-skilled labour with lesser — and roughly equal -
shitts for skitled labour and physical capial. However, the wide disparity in
the distribution of resources beeween DMEs and developing countries means
that diffcrences in factor abundance will continue to be a paramount source
of trade between the two country groups for some time.

Differences m the endowment patterns of the developing countries are
as interesting s the distinctions beiween the two major country groups.
The NIEs have a tairly balanced resource seructure with semi-skilled and
skilled labour being relatively important. The pattern of change in NiEs is
characte zed by relative increases in the shares of physical capital, skilled
and semi-skilled labour and a dechne in the share ot unskilled labour. A
similar pattern s found among sccond-generation NIEs. These countries
are relatively better endowed with unskifled and semi-skilled labour than
are the NiEs, although increases in the share of physical capital matched that
reported for the richer group. The remaming developing countries account
tor an overwhelming portion of unskilled labour in the sample and the share
has risen since 1970, Physical capital is by far the scarcest tactor among the
non-NIEs, although its rate of increase between 1970 and 1985 was high. In
general, the distnbution of productive factors reveals substantial difterences
between the country groups. These varations sean to agree with casual
impressions regarding levels of cconomie development.

Figures tor individual conntries reveal very few imstances of extremely high
concentration of tactor endowments. The most striking example is that of
India, whose share of unskilled Tabour accounted for over 62 per cent off
the entire country sample in 1970, nsing to 65 per cent i 1985, Although
fower, India’s shares of skilled and semi=skilled Labour were also remarkable,
Figures tor the USA represent another instance of factor concentration, The
country began the 1970y with large shares of physical capital, skilled Tabour
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Table 5.1 Duitnbution ot tactor endowments, 1970 and 1985

Country groug, country or area

All DMEs
vt which:

Six largest DMEs
France
Germany, Fed., Rep. ot
Italy
Japan
United Kingdowm
United States

Other DMEs
Australia®
Austria
Belgium
Canada
Denmark
Finland
Greece
Ireland
lsrael
Netherlands
New Zealand
Norsay
Portugal
Spain
Sweden
Switzerland

. Percentage in total country sample {(country ranking In parenthescs)

Physical capital®

1920

90.513

74.03
7.38
9.71
4.02

11.17
4. 80

36.95

16.50
1.79

(4)
(3)
(6)
(2)
(5)
)

(8)

0.7%(19)
1.19(13)

3.7%

7

0.65(21)
0.60(23)
0.68(24)
0.17(38)
0.25(32)

1.0l

(€)]

0.32(26)
0.66(20)
0.20(35)
2.38(12)
1.55(11)
1.15(16)

198y

45,27

70,16
5.13
6.62
3.48

17.62
3.91

33,40

15.11

)
(3)
(6)
(2)
(5)
(1)

1.72(12)
0.78(19)
0.272(21)

3.29

7)

0.55(2%)
0.64(22)
0.49(28)
0.21(40)
0.24(38)

.28(13)
0.28(36)
0.77(20)
0.29(3%)
1.82(11)
0.94(1b)
1.09(14)

Skilled labour®

1970

52.31
5.33
5.83
3.25
6.%9
6,40

34,91

13,72

(6)
(5)
(8)
(3)
(4)
(1)

1.26(18)
0.61(29)
0.90(21)

2,38

(9)

0.63(26)
0.56(30)
0.47(32)
0.23(40)
0.33(37)
1.66(17)
0.29(38)
0.40(34)
0.27(39)
1.47(16)
1.67(11)
0.81(23)

198

b2.87

WB.55
4,65
5.60
2.71
7.08
5.74

28,77

14,32

(7)
(6)
(9)
(3)
(»)
1)

1.34(17)
058 (1)
0.84(25)
2.61(10)
0.78(26)
0.64(29)
0.54(33)
0.23(40)
0.43(35)
1.65(1%)
0.26(39)
0.57(32)
0.38(37)
1.26(18)
1.72(13)
U.69(28)

Sewmi

1970

Sh,ld

43,82
4o15
4,92
3.91

10,74
$.00

1%.10

10.3b

(7)
(o)
(9)
(3)
(5)
(2)

V.64(27)
0.72(22)
1.87(17)
0.45(33)
0.42(34)
0.64%(26)
0,22(39)
0.16(42)
0.94(20)
0.22(39)
0.29(36)
0.52(30)
2.28(11)
0,.b9(24)
0.59(28)

akilled labour®’

19BS
Wb, 71

38,20
1.30 (9)
4Ho13 (b6)
3.02011)
8,48 (1)
.61 (7)

15,60 (2)

4,91

O,46(132)
0.53(29)
1.94(10)
0, 30(34)
0.29(36)
0,49(30)
0,172(41)
0.16(42)
Q.25
0.19(39)
0,25%(37)
0.58(26)
1.81(1%)
0.49(30)
0.46(32)

1970
3.37

1,06
0.09(33)
0.11(31)
0.54(13)
L2327
U.36(2))
0. 15(20)

1.71

U0 (4L2)
0.02(38)
0.27(26)
0.0 (H2)
0,01(42)
0, 30(26)
0.01(42)
0,05(14%)
0,02(38)
0.00(4b)
0,01(42)
0.44(17)
0.53(14)
0.02(38)
0.01(42)

Unakilled labour®’

1984
Ry

1.20

0.09(32)
0.11(30)
0,24(23)
0,22(26)
u.10(31)
0.44(13)

1.27

0.01(44)
0.02(38)
0.33(19)
0,U1(H3)
0.01(43)
0. 146(28)
0.01(43)
0,04(134)
0,02(38)
0.01(43)
0,01(43)
0,28(22)
0.35%(17)
0,02(38)
0.,01(43)



Table 5.1

continued

Country group, tountry or arca

Developing country or area
NIEs

Argentina

Brazil

Hong Kong

Mexico

Republic of Korea

Singapore

Second-generation N1Es
Colombia
Indonesia
Maiaysia
Peru
Philippines
Sri Lanka
Thailand
Tunisia
Uruguay

Other developing countrics
Chile
Dominican Republic
Egypt
Guatemala
India

_._Percentage in to:al

Physical capitai®

1970

1985

9.48
3.o8

0.91017)
1.16(14)
0.10(40)
1.16(14)
0.30(27)
0.05(43)

1.49
0.29(28)
0.19(36)
0.12(39)
0,.19(3b)
0.27(29)
0.04(46)
0.26(30)
0.07(al)
0.06(42)

4.1l
0,26(30)
0.04(as)
0,22(34)
0.05(43)
1.61 (9)

14,73
6,48
0.52(26)
2.21 (9)
0.35(32)
2.02(10)
1.02(15)
0.34(33)

3.0

0.32(34)
0.92(17)
0.40(31)
0,28(36)
0.45(29)
0.08(44)
0.42(30)
v li(an)
0.03(47)

©

5.27

0.13(41)
0.04(4b)
0.63(23
0.09(43)
2,23 (8)

country sample (country ranking in parenthescs)

Skilled labour® Semi-skilled labour®’  Uuskilled labour®’
1970 1984 1970 1985 1970 1985
33.96 37.11 45,82 53,28 96.62 97.5%
8.54 10.87 9.95 12,12 7.0% b, 71
1.51004)  1.06(22 TL24015)  1.,%0(17)  0.28(29) 0.24(2%)
6.26 (7)  6.22 (4)  3.98 (B) 4,92 (5) 4,49 (4) 3.76 (4)
0.18(42) 0.22(a1) 0.27(37) 0,30(3%) 0.16(28) 0.22(26)
1.64(12)  2,07¢t1)y  2.00Q13)  3.16(10) 1.5 (B) 0.89 (9)
0,.82(22)  1,14(20)  1.86(14)  2.10(14)  0.%201%)  0.52(12)
0.13(43)  0.16(42)  0,10(64)  0.04(68)  0.10(32)  0.08(33)
6.42 7.91 13.28 16,22 13,590 12,53
0.62(28)  0,92(268)  1.04(19)  1,32(19)  0.76(10)  0,59(11)
2,02(10)  2.83 (8) 5.14 (&) 6.2 (4) B.30 (2)  7.83 (1)
0.36036)  0.45(30)  0.42036)  L.h6(27)  0.65(12) 0,62(10)
0.64€25)  0,60(30)  0,56(29)  0,72(23)  0,48(16)  0.41(1%)
1.49(19)  1.56(16)  2.t6(12)  2.49(12) 0,93 (9) 1,29 (7)
0.37(3%)  0.36(38) 0. 0(23)  0./B(21)  0.41018)  0.29(21)
0.63(26)  1.03(23) 2,95010) 3.4} (B) 1.58 (7) 1,14 (8)
0.12(45)  0,05¢47)  0.09(4%) O 14064) 0, 34021)  0.33(19)
0.19(4l)  0.13(44)  0,22(39)  0,16(4%2)  0.05(3%) 0.03(3%
19,00 18,34 22,89 2,94 /6.06 79.30
0.41(33)  0.40(36) 0.48(31)  0,56(27)  0,13(30) 0,14(28)
0.08C46)  0.09(4%) O 16(a2)  0,19(39) 0 I6(28)  0,22(26)
1.20(18) L.BL(LI2)  0.67(2%)  0.03(2%) 2.53% (8) 2,99 (Y)
0.13(43)  0.16(42)  0.16€42)  0,20(38) 0.38(19) 0.62(14)
13.06 (2) 11,30 (2) tb.44 (V) 17,86 (1) 062,38 (1) 65.00 (1)



Table 5.1  (onunucd

Fercentage in total country aample Ceountry ranking ie parenthones)

Physical capital® Skilled labour® Semi-skilled labour® Uonkilled Jabourd

Coutrliy group, counlry or area 1970 1985 1970 19us 1970 LudS 1970 1ulY
Pakistan 0.24(33)  0.22(39)  0.78(26)  1.12(21) O He(2E)  VLUH(R0) S0 (8 7074 (1)
Panama 0.04(46)  0.05(45)  0.07(47)  0,04(45) 0.0K(46) O 09(4L6) 0,050 %) 0,04(8%)
Turkey 0.40(25)  0.51(27) r.leqo) .21 019) L.71(1e) L0 1.0 (%) .08 (6)
Venezuela 0.62(22) 0.57(24) 0.52(11) 0.27(27) 0.47(32) O.69¢0h) O, 81023) 0,31(149)
Yugoslavia 0.83(18) 0.80(18) 1.5701) [ IELISTY! 1.56(18) 1.35(1K) 0, 70011)  0,60(16)

Source: UNIDO  (Lased on supplementary datae sources documentsd in the statistical appendix),

af

Net capital stocks were computed by summiog depreciated tlows ot annual real gross domestic investment,  bFor
technical details ot the computation sce the statistical appendix,

skilled labour i detined as the number 0! protessional/technical workers (ISCH 0/1),
Semi-skilled Labour is the oumber ot literate workers who do nat belong to the protessional/technical category,
Luskilled labuur is the number o illiterate workers.

Endowmenta ot semi-skilled labour and unskilled tabour could not be estimatoed due to o lack ot intortmation un
literacy rates.
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and scmi-skilled labour. However, its shares of physical capital and skilled
labour had declined somewhat by 1985, A third remarkable case is Japan's
share of physical capital. which rose from over 11 per cent in 1970 to over
17 per cent in 1985, These three countries were the only cases where factor
shares of more than 10 per cent were recorded.

Changes in the international distribution of factors can be judged on the
basis of absolute ditferences in country shares. The largest shifts were in
national ecndowments of physical capital, a result reflecting wide differences
in rates of capital accumulation. Singapore’s gains, which cven surpassed
those of Japan, were the most impressive: the country increased its share
of physical capital almost scvenfold between 1970 and 1985, The share of
physical capital at lcast tripled in five other developing economics (Egypt,
Hong Kong. Indoncsia, Malaysia, and Republic of Korea). Of the wen
developing countries experiencing the largest increases in this factor, five
were NIEs and three were second-genceration NIEs. Among the DMEs,
Japan was the only country where the share of physical capital increased
by more than a half. The factor’s share actually declined in 14 DMEs, with
the steepest fall recorded for Belgium.

Changes in country shares for the three labour categories were not great.
All NIEs other than Argentina increased their shares of skilled labour though
only about half of the sccond-gencration NIEs reported relative increases in
this factor. Japan was the only large DME to report a higher share of skilled
labour in 1985 than in 1970, although about two-thirds of the smaller DMEs
met this criterion.” Relative endowments of semi-skilled labour declined in
all DMEs except Portugal and the USA. Shifts were in the opposite dirzction
in NIEs and sccond-gencration NIEs (other than Argentina and Uruguay),
while the distribution of unskilled Jabour changed very little in comparison
with other factors. In a third of the countrices, the share of unskilled labour
was virtually unchanged between 1970 and 1985.10

Summary mcasures of the dispersion of resource endowments between
the members of cach country group are a useful supplement to the data in
Table 5.1. Although country groups were drawn up to ensure a degree of
homogeneity, intra-group dispersion o endowments was sometimes large.
The figures in the first pare of Table 5.2 illustrate chis feature. Among
the DMEs, the dispersion of physical capital is largest and appears to be
associated with that of country size. The six largese DMEs are similar in
their endowments of physical capital as are the 16 smaller cconomics, bue
cocthicients of variation for the group as a whole are much larger. The figures
tor developing countries tell a quite different story. Physical apital, skilled
labour and semi-skilled labour are comparatively cquitably dispersed among
the NEEs and between the sccond-generation NIEs. The same was not true for
other developing countries. Unskilled labour was the most unevenly distrib-
uted resource of all the tour factors. and its dispersion widened over dme,

The types of data shown in Table 5.1 and the first part of Table 5.2 offer
some prehmimmary evidence regarding the distribution of factor endowments,

80



sanan aad up passasdxa uram pur untIviaap parpueas Amragq vy o

1K AR U Aoyl 1P @ Iph tomaciue 30) v futiiapuy e

cexppuadde (eorisairis g uy pajuawmaop sasinas wiep Livguanapding ne o pasegy iy 1asanog

e 661 gl L8 | 6t [ At 1oy &R0 <atnunca fypdojasap ragin
A o et DARY [ s0° 7 21 o't t6'0 $0°1 <qIN nenrianat.puenag
FROT fa't 1T 40 bR | [1ha 960 W60 AERAY
063 697 081 16" [ AR [RLA 9%°0 760 sea1e pue <arijuncs Furdepasag
£9° LT R0 16’0 o (R°0O 60 R6°0 LR VDR
L] 1s'0 {9°0 €5°0 A0 {20 %80 %8°0 AESERRELELS B2 1Y
f6'0 f<'0 <Lt R9°0 fALta R0 6RO RR'( 3
(UOTIRIIRA JO SUATIL (a0 aAt1oadeal ayy o oriea)
dND Ui UoliRTiva AALIP]AL S{AAA] THAIMACPUA JO uCiIFrIeNy g
9'%Si fousd R Q'ine %A1 ¢ ROT LR T Fret sataqunca Rurdopaaap 1auip
LATat LA A o DA A A 6°86 6°RE LG8 EURS SN uerIviaual-puoaag
Lt LA A2 6'6R 698 E'set LANSt wRE TSR 3N
LNIN) 6°R1F o't TOR1 9 TN AR LN aatl £ T seaie pue <atnures Furdoyaaag
6641 981 0GR w18 6°0¢L £0L 1° %8 PANe ] *IW] 22410
0'L9 AN ] LAY R 1706 ‘OR 7101 o0t 1 1talaey xiw
0'9Lt 691 T'e9t £6%1 6°0L1 [ar{a) %7 961 (et 3w
o THAD 12 U NOTIPLIPA O SIUATITIIAON)
F1AA3] 1UAWACPUA 1 uolrelIRy Y
L1 LY a6l CRAL Genl SRA1 o6l SRel et dooa® fajunoy
moqwp peprineun anoqey anoqe | parIas tritdes (worehuyg

PRLLEAe- 1wy

CROE PUT 0261 SANOIH S1RURea proag une s uaenopua aonry jo uosaadsagg ¢ aqel



COMPETING IN A GLOBAL ECONOMY

However. they do not provide the expliat intormation on factor abundance
which is needed to answer tundamental questions regarding the H-Q pattern
of'trade. A first impression regarding the dispersion of factor abundance (rather
than factor endowments) 15 obtained trom the sccond pare of Table 5.2, The
indicators, which correct resource vamation tor ditferences in country size,
show a much more cquitable pattern of factor abundance in DMEs than in the
developing countries. This result contorms with the impression that DMEs are
rclatively homogencous in terms of their basic cconomic characteristics while
developing countries are not.

At least three genceral observations can be made on the basis of the data
presented in this section. First, because the diversity of factor endowments
is great. a strong H—O) component should be present among the determinants
of the commodity composition of trade. Sccond, the variation in tactor
abundance difters among tactors and H-O influences should reflect this fact.
Third, the distribution of resources across countries is changing over time but
the pace of change is ditterent for cach resource. Patterns of specializanion and
trade should be altered as a result of these shifts.

Factor abundance and the patterns of trade

National differences in factor abundance offer plausible partial explanations
for international variations in patterns of specialization and trade. The point
of empirical interest is whether these differences are mirrored in the structure
of production and trade and, if they are. whether their role coincides with
the predictions of the H-O theory. These questions are addressed in a later
chapter with the help of more detailed data. The present section has a relaied,
but more limited, objective - to consider how factor abundance may influence
trade in broad groups of manutactures.

From the previous discussion, it s clear chat any “application” ot the
factor abundance hypothesis requires three types of daca. Information on
factor endowments, factor intensities and the structure of trade 1s needed
to forge a hnk between factor abundance and trade patterns. In the present
exercise, a classitication of goods according to relative factor requirements
is estabhished. The classitication yields three broad product categories. H-0O
trade is represented by two categories which consist of labour-intensive and
capital-intensive goods, while the third refers o product-cycle goods. Coun-
trics were arranged o three groups based on this product classttication. They
include net exporters of product-cycle goods. net exporters of capital-intensive
H=O) goods that were importers of product-cycle goods, and net exporeers of
labour-intensive H=Q) goods that were also tmporters of both product-cycle
and capital-intensive -0 goods. VU Economic theory sugyests a loose con-
neetion between Lactor abundance and trade an these country groups.

Table 3.3 shows the relationship between net trade and factor abundance,
where an ordmal measure s used tor che latter. Based on this mcasure 4

H2
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Table 5.3

Factor abundance and net trade by country or arca, 1970 and 1985

Net exporters by
product class

A ?;ndutg;ixcleijpuds.

Denmark

France
Cermany, Fed. Rep. ot
lreland

ltaly

Japan
Nethertands
Sweden
Switzerland
United Kingdom
Lnited States
Yuguslavia

B. Capital-intensive H-0 guods

Argentina

Belgium

Brazil

Catiada

Indonesia

Peru

Republic ot Kurea
Singapore

Spain

Venczucla

Physical capital

1920

1-
le
le
3¢
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1+
3-
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3
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b=
-
b
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3e
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Ranking of factors by abundance ratio®”
Skilled labour
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Semi-skilled labour

Unskilled labour

1970 1985 1970 1985
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PATTERNS OF FACTOR ENDOWMENTS

ranking of 1 or 2 may be interpreted as an indication ot relative abundance,
while a ranking of 3 or 4 suggests relative scarary. In addition, a plus or
minus denotes factor abundance (+) or scarcity (=) measured in an absolute
sense. When considered in relation to the type of trade. these tactor abundance
profiles provide the basis for a prima facie judgement of H-O torces.

The results provide some empirical support tor the generalized version
ot the factor abundance proposition. That proposition suggests a tendency
for countrics to be net exporters of goods that use their abundane tactors
intensively. Sitvilarly, countries will be net importers of goods that use
their scarce factors intensively. The insistence that there is no more than “a
tendency” for this proposition to hold means that predictions of the trade
pattern are not necessarily applicable to a specitic country. good or factor.
Bearing this qualibication i mind. the theory’s assertion concerning average
factor characteristics of trade is contirmed by Table 5.3.

The generalized factor abundance hypothesis s broad enough rto allow for
ditterences in the “contribution’ »t various tactors to an overall H-0O scheme.
Such differences can be observed trom comparisons between net exports
and factor abundance. It the factor rankings in Table 5.3 are considered in
cor‘unction with the indicators of absolute abundance, a broad patrern of
ditferentiaton emerges. The expectation thar skilled labour conveys a com-
petitive advantage in product-cycle goods is corroborated in ten out of the 12
countrics. All such exporters of product-cycle goods (other than Yugoslavia)
arc DMEs and include the six largest countries in this group.  lraly and Japan
are the exceptions to this broad interpretation of the product-cycle hypothesis
n the sense that skilled labour s refatively scarce in the two countries. The
relative avalability of semi-skilled labour, '2 however, is much greater than
that of skilled labour. The results for these two countries may reflect the
tact that the degree of international competitiveness in product-cycle goods
depends on more than the availability of skilled Libour. The mnovatve
capacity of skilled labour is crucial for product development, but other
labour skills which are even more cosely tied to production processes can
also convey a competitive advantage in product-cycle goods. Contirmation
of the important role that is suggested for semi-skilled Libour requires more
evidence and is the subject of turther analysis later in this book.

The results for ner exporters of capital-mtensive goods provide only modese
support tor a (partial) tactor abundance hypothesis. There s hmited evidence
that capital exerts a substantal eftect on net exports — mamly m che form of
a positive sign of the dichotomous indicator. An unambiguous relationshup
between capital abundance and trade does not appear to be 4 generil charac-
teristic of the ten countries o this group. There can be ac least two reasons tor
these poor resules. Fiese, an H=-O outcome would be observed only i termis of
an on-average relatonship or tendency. A positive mteraction between capital
abundance and capital meensiey will yicld a comparative advantage, bue chere
may soll be numcerous excepoions tor countries. goods or factors, Scecond,
the FE-O model assumes that phyvsical capital s not internationaliy: mobiie,

take)
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though in reality, to a considerable extent, it is. For both reasons, the H-O
link between capital abundance and product structure of net trade may be a
rather weak onc. 13

International flows of capital and skilled labour violate the assumption of
factor immobility between countrics, but the same may not apply to semi-
skilled or unskilled labour.'* Certainly. the empirical relationship between
these two tacrors and the net trade of labour-intensive products conforms to
H-O predictions. This fact can be scen from the results for country group C
in Table 5.3. The group consists of 18 countrics which are both net exporters
of labour-intensive goods and nct importers of capital-intensive goods. With
very few exceprions, the dichotomous indicator for semi-skilled labour had the
expected sign. Most countries in this group can be distinguished according to
whether semi-skilled labour, unskilled labour or both arc important determi-
nants of international competitiveness. Semi-skilled labour scems to dominate
in Austria, Greeee, 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 types of labour.

In strict terms, the modern version of the H-Q theory says that factor
abundance will also ke an on-average determinant of the volume of net trade
in the various product groups. As a final step in this preliminary analysis, Table
5.4 summarizes the evidence on this aspect. Countrics are again divided into
groups, this time according to “factor dominance’. Countrics characierized by
a dominance ot physical capital arc all those for which this factor is ranked
highest 1n Table 5.3, The same criterion 1s applied analogously to other
factors. Net exports were then aggregated across cach of the three product
categorics to determine whether the direction and volume ¢ trade agree, on
average, with an H-O pactern.

Only some of the estimates compiled in Table 5.4 support a factor abun-
dance explanation. When the volume and direction of trade arc considered
simultancously, the abundance of semi-skilled or unskilled labour is sull the
major determinant of trade. The importance of skilled labour is weakened
in this sct of comparisons. One reason may be the nature of trase in
product-cycle goods. A country with ample innovative capacity will have high
rates of product development in at least some of these industries, but it may
simultancously import other product-cycle goods where its innovative base is
weak. On balance, the country is likely to be a net exporter of product-cycle
goods, though perhaps not in large volumes. Fimally, the relatively weak
pertormance ef physical capital as a determimant of the direction and volume of
net trade may agan be explained by its greater mobality among countrices.

Theugh not a rigorous tese, factor abundance effeces of varying strengths can
be obscrved m these results. The strength of these effects varies between the
tour factors. Labour other than the mose skilled appears to be the prominent
source of comparative advantages. By contrast, the extent to which physical
capital endowments determine comparative advantage is ambiguous, The
tollowimg chapter considers the role of factor intensities. while Chapter 7

LI



Table 5.4  Factor abundance and net trade, by countey group, 1970 and 1985 (percentages)

Net exports ratio®’

Countries/areas with H-0 36665;' “.“-OAkoédi. o

Year domiuant abundauce of :* capital intensive*’ Product-cycle goods lubour intensive®’

19y Physival capital 7.8 17.6 0.6
Skilled labour 10.7 6.9 -3.2
Semi-skilled labour -30.95 -1.3 21.3
Unakilled labour -54.4 -84.5 W7.9

1w8s Physical capital 1.3 12.1 -11.1
Skilled labour 3.8 0.4 -5.1
Semi-ikilled labour -12.5% -25.4 62.6
Unskilled labour -65.4 -%5.9 37.8

Sources: UNIDO and supplementary data sources documented in the statistical appendix.

a/ A country or avea is detined to have dominant abundance of that factor for which the country's share in world
supply is relatively highest.

b/ The aet exports ratio is detined as the ratio of exports minus imports over exports plus imports.

¢/ The classitication of H-0 goods into capital intensive and labour intensive is based on United States data tor
1982, For details see the statistical appendix.
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draws together all these resules tor a more comprehensive application of the
tacter abundance hypochesis.

Annex: The specific factors model

In the preceding chapter. the analvsis of mternational speciahization and trade
utilized the tactor abundance approach. In general, the tocus until now has
been on how the relative abundance of various tactors of production creates
comparative advantage. The existence of diverse patterns of comparative
advantage among countries or groups of countries fies at the basis of an
explanation of international spectalizanion and trade. where the H-O model
provides the theorenaal tramework. In this section we will relax one of
the mayor assumptions that was imphictly made e our analysis. - order
to reconale some of the predictions ot the H-O model wich real-world
sStutions.,

A cructal assempuon of the H=-0 model demands that tactors of production
can be shitted costlessly from one ndustey to another in response to changes
m domestic supplies of vanious factors. As factor supphies change. Lactor prices
may change, leading to changes m specualizaton and patterns of trade. In this
process reallocation of resources at hittle or no cost appears to be pnxsiblc n
the Tong run. Accordingly. the above assumprtion should not substanaally
aftect results that are representative of a rehiavely long ame period like thae
covered by the analyvais of chis chapter.

Over shorter periods of tme. however, the assumption of costless realloca-
uon may be less plssible. A shorterun change m the relanve price of
commodities produces changes m the relanve price off tactors of producton
which induce an mtersecroral reallocation of resources. Over short periods of
tme such reallocanons may be ditheult. as some factors may be immobile
within the ceonomy and or speatic to o particular use. Immobility may be
due to geographie constderanons. The expanding and contractng sectors o
the cconomy mav bein separate ocations, makimng i dithicule o reallocate
Libour and or capital. In the case of Bibour, contracomyg mdustries may also
lobby tor legislation concermmyg plant closmgs and Laivotts, which may hinder
the movement ot factors of production trom one mdustry to another.

Aside trom geographie or Jegal resteants on resource reallocation, a4 more
tundamental problem hes i the speaitiany of vanous resources 1o particalar
mdustries or uses. Certin tvpes of sen=-skitled or skilled Libour provige
caamples of such speaticey. Thus, workers moa particular mdusery may
develop torms ot human capstal that are speatic o thae mdeery, In general,
human capital may be thought ot as beng composed of two components.
First, workers iy develop genene buman capital sauch as basie hiteracy,
which s castly transterable across mdostries Ocher evpes o cducanon, skills
and trammg may beomore sector=speatie and dithonle o transter across
mdustries As o result, as cconomic arcumstances change, Libour moay become
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“trapped’ in a particular industry in che short run even it no legal or geographic
barriers to labour mobility =xist. Over time, however. worker retraining and
geographic mobility should overcome much of this type of labour immobility.
In summary, this implies that even in the long run only halt of the H-O
assumption of intersectoral mobility of resources would seer plausible tor
the majority of the labour torce.

The issue of factor speciticity may be more important with respect to
capital. It has long been recognized that vanous forms of capital mav not he
intersectorally mobile in the short run, for example. tor geographic reasons
similar to those outlined above. More importantly. capital may be specitic
to a particular kind of use such as producing tood. and may be partially or
totally unsuited to the production of another commodity such as texules. In
such cases it would be dithcult to reallocate capital in the short run from one
sector to another in response to a change i relative commodity prices. And
again, the brisk reallocation of resources envisioned in the H-O model may
be realistic only over the long run. As a practical mateer. the actual speed of
reallocation in response to changes in commodiry prices may be related
the speed with which sector-specitic capieal is depreciated in the contracting
industry. I, tor instance. the relatve price of food rises and that of textiles
talls, then the medium-term response may be a faster rate of new investment
in the tood industry. Put another way, nct investment (new mvestment minus
depreciation) may be positive in the food indusery. In the contracting textile
industry, net investment may become neganve. This process would continue
until a new long-run cquiibrium s reached in both industries. Thus, capital
would not be ‘released” trom one sector to another in A strict sense, but the
rcallocation would be a dynamic process occurring over time.

The.c are obvious cttects on the cconomy as a whole of such impediments
to reallocation. Since capital cannot be reallocated over the short run, the
cconomy will not be able to produce an optimal quantity of tood and the
supply of tradable goods will be suboptimal. Further, since capital allocation
is temporanly suboptimal, the cconomy will operate mside its production
possibiliey tronticr, or i other words at less than tull cmployment. These
conditions are clearly at varnance with those postulated tor the H=-0 model.

In order to assess the ettects of the presence of specitic factors on the patterns
of trade and the prices and returns to factors of production, the previous
example has to be analysed in 4 mor tormal framework. Following rose
pl’vvi()us work on the \lll!]ﬂ'l. three factors of prndll(’(lnn will be considered.
Labour 1 assumed to be intersectoraily mobile between both the tood and
textile mdustries, even i the shore run. However, instead of capital bemg
homogencous, the capital stock s divided between the two sectors and s
assumied to be immobile between them in the shore rune The model thus
contains two countrics, two products and three factors ot production,

One ot the mam results of the H=-O model us d tor the magor part of the
study was that e can predict crade patteens trom the knowledge of factor
endowments alone. Would the same be true m a speatic factors model?
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In an H-O world. where countries have id:ntical factor endowments and
preferences, no trade would take place. In such a situation trade is seill
possible. however, it in the short run capital has been allocated ditterently
between the two industries in the two countries. Comparative advantage
would then depend upon which industry in which country is better endowed
with specitic capital. The result is that in a specitic tactors model trade patterns
cannot be predicted trom knowledge of total tactor endowments alone; one
must also know how capital is allocated among industries.

To gain more insight into the working of the model. an increase in the
supply ot labour in one country will be assumed. Under H-O conditions,
the result would be that this country would now be relatively well endowed
with labour so that it would cxport the labour-intensive product. In the
specitic factors model, however, this result does not necessarily hold. All
that can be said is that the labour-abundant country would produce more of
both ¢ ods. Trading patterns depend on how the specific capital is allocated
between industrics. and ar: much less sensitive to the overall endowments
of labour and capital in the two countries. If specitic factors are present, one
should not be too surprised to observe instances where a country s exporting
a commodity that scems to run against the grain of its total tactor endowments.
This does not imply that the H=-O model is ncorrect; rather, it simply means
that its predictions may not hold i every short-run situation, especially in
the presence of specitic factors.

As an extension, it can be shown that trade does not cqualize factor prices
across countries within the context of the specific tactors model. e may be
assumed, for instance, that countries A and B have identical endowments off
labour. but that country A is relatively well endowed with capital specific
to the production of tood. Country A will then export tood and import
textiles. I trade continues unmmpeded, commodity prices will be equalized
across countries. Does this also imply that factor prices will be equalized
across countries? Labour s now relatively productive in country A, which
has more capital to work with than m country B, Trade would hot equalize
wages across the two countries i this case. However, it may be thae trade
would reduce Gactor price ditterences between countries relative to the tactor
pri.c difterences thar preval in autarky, This would seem to be consistent
with the fact that, while trade does not cquabize factor prices, it seems to
move tactor prices 1 that dircction.

The above results are usetul e order to sort out some anomalies v the
patterns of mternational trade and specabization. As mentioned before, the
presence of specitic factors would help to explaim, i many cases, mstances
where a country can be observed exportingg a product that would seem to run
counter to sts comparative advantage. Even ma labour-abundant country, the
presence of sector=specitic capital could lead o the exporr of capital-intensive
products. Thas does not mean that the O model 15 meorrects it saimply
imphies that there may be exceptions attnbutable to the presence of specitic
factors, :

n



PATTERNS OF FACTOR ENDOWMENTS

The existence of specitic tactors mighe help to explain some of the anomalies
present n this chapter. Although the analysis uses more than just owvo tactors
ot production, the data do not permit inferences concerning the sllocation of
the various types of Libour and capital to the vartous induseries. They allow
tfor measuzing the abundance ot three separate classes of labour, bue capital
must. ot necessity, be considered homogencous. Some types of physical capical
mayv be mobile across all classes of goods, but a reasonable assumption is that
some torms of capital are not. Smce capital was detined to be homogencous.
it was expected that it would conter comparadve advantage most heavily to
the production of capital-inteusive H-O goods. While the results in Table 5.3
do not retute this proposition. the resules tor capital are weaker than those
tor the various classes ot labour. Some countries that are abw dant i capital
may have a substantial portion of this capital allocated to the production of
product-cycle goods. In this case the presence of capital may be conterning
some comparative advantage that cannot be readily discerned owing to data
limitations. Given the existence of sector-specitic capital, it is not surprising
that the H=O results wich respect ta anditterentiate d apeeal see weaker than
tor vartous types of libour, which can be reasonably posited to contribute to
comparative advantages in broadly detined sectors.

in the preceding chapter, the weaker results tor physical capital were
explaned in terms of the international mobility of this factor. It may well
be that capital mobility and the existence of sector-specitic capital may be
related. Sector-speaitic capital may be dithicalt o reallocate between two
disparate industries i the same country. However, it 1s quite plausible
that mobility could vceur beeween countries for the same sector. Thus, the
existence of capital mobiliey and sector-specitic capital may both contribute
n a complementary way to the relatively weaker results obraned tor the H-0O
predictions for physical capital,

The specitic factors model can serve to explun some of the deviations from
the predictions of the H=-O model. Further, it can help to explaim how ccono-
mics adapt to changing patterns of comparanve wdvantage. Over longer peri-
ods of tme it becomes a less usetul deviee, as capital and Labour are reaflocared
and become Tess “speatic’. In che fong run, relative supplies ot Lactors deter-
mine — at least o part = how mternational trade and specuahizanon evolve.

Notes: Chapter 5

I Dae and Norman, P800 provide a0 wealth o generally valid relationshsps
which desenibe general cquilibrium s an open-cconomy world with many
factors and many goods Deardontt, 1980, restates the Liw ol comparative
advantage tor a tardy general model ot world trade Deardortt™ Liter work
(1982) s Jogcal estension ot Jis peneral model, which provides a0 derarded
accommnt of the role of Lictor proportions i a high-dimensional world

2 Ihe II\'pu'Il('\l\ discussed here i the “commaodity veestion” ot the faror abun-
dace proposition  The anderlving model woused o predior the commadin
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wr produco pattern ot inet) trade on the basis ot countery actnbutes and characrensues
of production processes. An alteenanve tormulation, the “factor content version”,
was sugzoested by Vanek, 19680 Vanek's mterpretation abo depends on
swstematy rehnonship between factor abundance. tactor mtensittes and - trade;
however. it lacks the mnmuve appeal of the commaodity version. The message
of the tactor content proposicon i that a countev’™s exports wall embody the
services of 1ts abundant faccors, while s imports will embody the services of
SCArCC Lactors.
An otten ated example of such surprising empincal results 15 the so-called
Leontiel paradox. Leonuet, 1933, had carnied out factor content caleulations
which apparently revealed the USA as Labour- racher than capatal-abundant.
Arguing trom a nco-Ricardian pomt ot view, Steedman. 1979, p. 64 has assereed
‘that the existence of heterogencous capital goods does Tead o a breakdown of the
logic of the Heckscher-Ohlin=Samuchon cheory and hence to that ot s major
conchusions”. By contraste Ethier. 1979 and 1981 demonserared thatat the factor
abundance model’s baswe assumptions are not violated by the mtroducoon ot
capital. the core theorems remam valid
An carlv example ot the disuncuon between unskilled and skilled Tabour s
tound m Hutbauer, 1970, The maximum number of seven labour categories
appears o Bowen, Leamer and Svakauskas, 1957
Helpmuan, 1984, demonstrated “that i che absence of tactor price equalization
the factor content o bilateral trade patterns s be predicied trom: post-trade
data” (p. 93y on factor prices. These predictions are agam of the weak (correlation)
tvpe and can easity be extended ro g country’s aggregare trade with the rest of
the world. Therr attractiveness s twotold: they state tactor abundance atenbutes
of bilateral trade Hows, and tharr empirical validation can "o pertormed ina
direct manner.
It would have been mteresung to compare the empirical pertormance ot the
phyvsical-abundanee hvpothesis with that of the price-abundance hypothesis, ot
data avatlabiliey had allowed 1o do so. Towever, such a comparison muse be
lett tor the rescarch agenda of tutuee studies.
These countries accounted tor over 88 per cent of world exports of manutactures
1979, More techmaal and sunstaaal detas o the compilation of capieal stock
estintates are provided e the stnsocal appendic s Appendis B,
Amony individual countnies, the Lirgest moreases were recorded by Thatland,
followed by Colombia, Venezuch, Braaland Eevpt Among the DMEs, Norway
had the Largest relative merease i shilled Libour.
A maor exception was the Phulippmes, which experienced o parncalareby Lirge
wcrease e the share of unskilled ibour. Modest incseases were observed tor
Canada, Hong Kong. Pakistan and the USA
Fhe chssitication can be loosely assocated with staves of desvclopment where
cxnporters of product-cvdde goods are regarded as the mose advanced and exporrers
of Laibouraintensive FE O voods as the Teast advanced. T countey™s orade evpe
Chaned betweon 1970 and 19850 00 was assiened o the more advanced ot
the two vroups In setrme up s country asaticanon, e i Racardm
'r\'\nun('-.\hn’) ;:mn'\ Woas \'I\n'g,lr«‘nL A ono ndicator or Il.llllr.ll FUSOUNC
codoswments vas used e the analveas
Senn=shlled Tibear as detmed here soan amalvamanon of Libour caterones of
ditiering shall devels A phinsble hvpothiesss s be to assame that this tactor
has a hgher shallcontent e DMES than e developige conneries
Recent general resulis on these pomts are tound o Frluer and Svensson 1956
Fhere are exceptions ¢y Laon Amencan and Asan immingnation o the USA,
or the Faropean cuest Libour proveamme
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CHAPTER 6

Factor requirenients,
outpitt and trade

The previous chapter was concerned with the role of factor endoswments, but
obviously more information is required for an empirical assessiment of patterns
ot specialization and trade. In particular. the tactor abundance theory assigns a
big role to tactor intensitics.

The present chapter provides 1 detatled account of factor intensitics in
speciic industries. The tirst section deals wath the mcasuzement ot factor
intensities and considers the extent to which intensitivs vary across indus-
trics end between countries. The second section examunes ¢he relationships
between factor imtensities on the one hand and oveur and oade on the
other hand.

Factor intensities and empirical evidence

Previous discussion has made implicie use ot the fact that the relative fac-
tor requiremients of mduseries diter. Terms like “resource-based’. “capital-
itensive’ or “labour-intensive” are used to suggest svstemacic ditterences
the relanve mput requirements of induseries. Such terms can be associated
with quantituble characeeristies.

From the ccononnst’s point of view, tactor mtensities characterize a pro-
duction technigue rather dhan the underdving “technology™. 1ois gquite possible,
tor example. that ewo factories sited in ditterent coontrics would have identical
producnion tuncoons but opereie with different Lactor intensities, tor dhie
simple reason that factor praces o the two countries ditter. Protit-maxamizing
producers would choose ditterent production echngues even though they
share the satae te |mu|ngy.

In reality, both technological possibilities and tactor returns are bkely to
vary across conntries. The Bictor abundance model nevertheless makes use
of certam restrictions on nter-country ditterences i production technigues
n order to obtan pﬂ'('l('(luH\ on trade patterns, One such restriction s that
ot identical techngues tor all countries as aresale ot dennical eechnologies and
cqualized tactor prices. Another (weaker) restriction appears o the H-0O model
with two countries, two tactors and two goods: it rules out the posabibey dhae
tactor antensities are reversed between mdustries when factor paices change.

A
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The absence of “factor intensity reversals” ensures that the rankings of industrics
by fuactor mtensities are everywhere the same.

Theoretical assumpnions about production techmigues raise several empirical
questions. First, what s the extent of nter-country variations i tactor
mtensities of particular industries? Scecond. 15 1t sensible o construct an
industry typology based on factor requirements that is not country-specitic?
That is, can industrics be classiticd universally by their factor intensitics?!

Measuring factor infensities

Betore answers to the above questions can be attempted, some measurement
issucs must be clantied. Like the measurement of factor abundance. that of
tactor mtensity 15 not a trivial matter. In the simplest case - that ot a single
industry — a knowledge of factor requirements per (physical) unit of outpue
15 sufficient to permit comarisons ot factor intensitics between countrics.
But when two or more industries are compared, mput-output ratios stated
in physical quantitics are appropriate tor obvious reasons.

The basic two-factors, two-goods model provides a poine of departure for
discussion of measurement questions. Based on a comparison of factor-input
ratios, the two industries can be idenotied as relatively labour-intensive and
relatively capital-intensive. These ratios provide a precise characterization of’
factor ntensity so long as only two tactors are considered. A ranking of
mdustries by a single factor-mput ratio contains all che intormation required
by the analyst.

When more than ewo fictors of production are admitted, several types of
factor=input rattos can be caleulated and the measurement of factor intensities
on the basis of such ranios becomes problemadc. In this case the factor shares
approach ofters & way out of the dilemma. The value of a factor’s input in
relation 1o the value of the mdustry’™s output provides 4 measure of intensicy
which is tree from the ambiguities associated with other expressions (Jones and
Schemkman, 1977, In general, the factor shares yield 4 measure of intensitics
which permits generahization and empirical application ot the model’s basic
propos.tions.

Esamates of factor inrensities can be used, tor instance, to judge the extent
to which reversals i mdusery -ankings oceur m the real world. Because such
reversals would have sigmiticant repercussions tor the basic model with cwo
tictors and two goods, they have received considerable attention e the
fitcrature, The mmportance ot this phenomenon s dimmished, however, in
me deis with more than two goads. The possibility that dusery rankings
by factor intensities wall ditter berween countries as then ot fess consequence
to predictions abour trade (Deardott, 1986). A cross-country comparison of
factor mtensities 1s nevertheless of meerese, as it provides a basis for developimg
1 tvpology ot induseries,
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FACTOR REQUIREMENTS. OUTPUT AND TRADE
The cross-country pattern of factor intensities

Table 6.1 presents industry rankings by average factor intensitics for 43
countrics. The methods of compilation are imperfect, however, and before
examining the resules, three qualifications should be noted. First, factor-input
ratios rather than tactor shares were the basis of calculations. This departure
trom the ideal was dictated by data availability; use of factor shares would
have meant that a smaller number of tactors could be studied. Insiead. a
more conventional approach which uses labour-based tactor ratios as proxy
measures of intensities was employed.2 Non-wage value added per employee
and wages per employee are taken as indicators of the relative intensities
of physical capital and human capital, respectively. In addition, a simple,
globally applicable indicator of labour intensity was calculated in the form of
the reciprocal of total value added per employee.? All three tactor-input ratios
are proxies rather than actual measures of physical-capital, human-capital and
labour intensitics. Thew hmitations have been discussed repeatedly in the
literature (Balassa, 1979, pp. 200-1; UNIDO, 1986, pp. 164-5; Bowden,
1983, pp. 218-19).

A sccond qualification is that the data underlying the present exercise are
highly aggregated. Theretore, they can hardly serve to assess factor intensities
of industries detined in a manner that would accord with theoretical models.
Nevertheless, the attention that trade theorists have paid recently to the issues
of aggregation (Neary, 1985 Deardortt, 1986) and of average relationships
(Mixic and Norman, 1980; Deardortt, 1982) scems to justity also a discussion
of averages of factor intensities,

A third qualitication is that in Table 6.1 cross-country variations in factor
ntensities are disregarded. Instead, the estimates are expressed as world
averages (both unwaghted and weighted). Subsequent analysis of the cross-
country vartations will provide some means ot assessing the vahdity ot this
step. A concession that is intended to address these departares from preteered
practice 15 to tocus attention on ordinal rather than cardinal expressions of
factor mtensitics.

The unweighted estimates of physical capital intensity proved to be quite
stable over time. The same sixoindustries were the most intensive users
of physical capital - both ame periods. These mdustries, in decreasing
order of capital intensity, were petroleum: retining, petroleum, coal and
related products, mdustrial chemicals, beverages, tobacco and “other chemieal
products” Gneluding pharmaceonnicals). Addinional industries appearing in the
highest gurarier of the distribution were non-terrous metals (1976-7y and paper
produces (1978-83).

Steel products and transport cquipment are still other mdustries dhar are
widely regarded as heavy users of capital. The resulis, however, are amingu-
ous. Unwengheed estimates mdicate that nesther of the two industries s g
particularly Lirge user ot capital. When weighted estimates are considered,
the results it more closely with conventional expectations. Thr, diserepaney
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Table 6.1 Averape tactor mtensities, by mdustry 4 197027 and 197885 (unweighted and weghted industry rankings)

Industry (ISIC)

Food products (311)

Beverages (3113)

Tobacco ete. (314)

Textiles (321)

Wearing apparel (322)

Leather and fur products (323)
Footwear (324)

wood and cork products (331)
Furniture fixtures excl. metal (332)
Paper (341)

Printing and publishing (342)
Industrial chemicals (351)

Other chemicals (352)

Petroleun refineries (351)

Products ot petruleum and coal (354)
Rubber products (3153)

Plastic products (350)

Pottery, china, carthenware (3.1)
Glass (362)

Uther non-metallic min. products (369)
Tron and steel (371)

Non-terrous metals (37220)

Metal products (381)

Physical capital®

1970-1927
9 (11)
4 (&)
S (1)
26 (28)
28 (27)
23 (23)
27 (26)
17 (19)
25 QN
11 ()
16 (14)
3 (3
6 (6)
1 ()
2 ()
14 (26)
12 (20)
26 (29)
20 (18)
8 (9
10 ()
7 (%)
22 (21)

1978-198%
8 (12)
4 ( 4)
s (20)

24 (28)
28 (27)
23 (2%)
27 (26)
22 (23)
26 (18)
7 C7)
19 (13)
3 (3)
6 (5%5)
1 (D
2 ()
14 (24)
18 (19)
25 (22)
15 (1%)
9 (le)
10 ( 8)
11 (6)
21 (21)

20
24
27
26
28
21
25
18
16

-
— = X W T

—.— e 42 22
N EN

WOt

—

(26)
(24)
(28)
(27)
(25)
(18)
(23)
(15)
( 8)
¢ 9)
(6)
(1)
(20)

o~~~ o~
—r2

NS e -
ot -

(16)
(19)
1)
2)
(10)

Intensity in the use of

Human capital®’

1970-1977 1978-19KY

19
17
21
23
28
26
27
22
24

7
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010 1S 10 1O 10t
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v
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Labour®’
1970-1977 1978-198%
18 (9) 18 (10)
23 (23) 23 (24)
2 (&) 26 (&)
2 (1) 4 (1)
1 (2) 1 (2)
S (7)) S (%)
3 (3) 2 (3
10 (10) 7 (9)
4 (16) 3 (15)
19 (22) 22 (21)
16 (18) 11 (16)
26 (2%) 27 (27)
25 (1) 25 (22
28 (28) 28 (28)
27 (27) 26 (26)
12 (o) 16 ( 6)
4 (8) 9 ( 8)
4 (9) 6 (7)
6 (1) 14 (14)
20 AN 19 (11)
21 (i) 21 (23)
22 (26) 20 (25)
7 (1) 8 (12)



Table 6.1 (onunuad

Intensity in the use ot

Physical capital® Human caplital® Labour®
‘ndustry t1sld) 1970-1927 1978-1u8s 1420-1927 LU78 1985 1970 14727 19/8 Luny
Non-electrical mackinery ($82) 15 (14) 17 (1) 6 (b) W (&) 17 (20) 12 (19)
tlectrical machinery (383) 21 (2 14 (1Y) 15 13) e 9) 9 (1) 15 (W)
Trausport vquipmeat (384) 19 (19) 20 7 W (W) S (o) 15 (19) 1 On
Protessioval scientitiv egquipment (38>) 18 Qo) 16 (. 9) 17 (12) 16 (10) iy an 10 (20)
vther wanutactures {(390) 13 (16) 12 (1w 19 (14) 1S (W) Ly (1) 17 )

source: UNIDO

/ Averages werv taken over a sample ot 43 developed and developing countries. To derive the unweighted measure,
industries (i=1,2,...,m) were first ranked by factor intensity for each country (jal,d,...n) useparately to obtain
ranks ti;. The average ranking of cach industry over all countries In the sample wan then calculated slmply aw
the arithmetic mean:

RY,

1
S

w §=1

Finally, industry rinkings were based on the world averages r,. The ranks in terms of weighted averages of
factor intensilies are given in parentheses. These averages were derived trom aggregate data on value added, wagues
atnd employment.

b/ Poysical-capital intensity is measured by non-wage value added per employve.
2/ Human-capital intensity is measured by wages per cmployee,

d/ Labour intensity is measured by the reciprocal of total value added per eimpluywve,
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between weighted and unweighted ostimates pones 1o the possibility of
varianions between countrics i Lactor intensitics.

Unweighted estimates for human capital showed consistently high tactor
mtensitics tor industrial chenmicals, petroleum rehining,. petroleum and coal
products, iron and stecl. non-ferrous metals and transport equipment. A high
ranking was also obtamed tor non-clectrical machinery (including computers),
when weighted averages were calculated. Many of these same industries were
also i the highest quarter of che ranking for physical capital. Spearman cor-
relations between industry rankings by human- and physical-capital intensicy
were 041 for 19707 and 0.67 i 1978385, These resules suggest & positive
association between the two factor intensities — at least when global averages
are considered.

The mdustries that were tound to be heavy users of libour clasely matched
with a prion expectations. Wearing apparel, tootwear, turniture, textiles.
leather and leather products, poteery and meaal products all have lirge require-
ments tor Libour relative to towl (e, physical and human) capieal. Rankings
changed only shghdy when weighted averages were used.

International differences in factor mgensities

Table 6.2 provides an mdicanon of ditterences m fictor meensities among
country groups. Spearman correlitions measure the agreement between the
mdustry rankings ot a reterence group (the DMEs) and three groups of
developing countnies. The igures show that rankmng, ot the Latter countries
dittered, somenmes substantally, trom the DME average. This result can
partly be cxpluncd by ditterences i the basie ccononne attribures of the
various developmg countries. The greater the dispaniey i the relative factor
abundance of countnies, the more hikely 108 thae there will be subseantial
differences m tactor prices. Sigticant cross=country  ditferences i factor
mtensitics will be the resule

Cross-country vartition m fctor ntensities can abo be represented on an
mdustry-be-mdusery basis. Table 6.3 documents this teature, showing tor cach
of the 28 Ldustries coctticients of vartation of factor mtensitics across the 43
studied countries. Fabour has the Lirgest cocthicients, with dhe maximum being
reported for dustrial chenmcals i 197027 Wade ditterences in labour mtensiey
can be obsorved even among the most Libouraitensive indusenies such as
wearimy apparel, feather and leatier products, footwear and pottery. These
particular results mdicate the need tor caution when categonzng industrics
s Chibour-meensive’

Vartations m physical and human capital mtensiey were sunlar in magmi-
tude and considerably Tower than those tor Libour. Most indusenies that are
extensive users of cither tactor seported o relatively narrow range tor the
correspondimg meensitres. Phis resule would seem o unply dhae 4 general
classitication ot tndusteies i terms of human or phvsioal capital requirements
s more appropriate than one based on Libour meensiy,

%



Table 6.2 Corrclations between Bactor mtensuy rankimgs of country groups, 1970-7 and 197885

Spearman correlations between country ;roup" and DME average

Phyaical-capital Human-capital
intengity intensity Labour intenaity

1978-1985 1970-1977 1978-1985 1970-1977 (970-1985

Country group (no. of countries/areas) 1970-1927

Developed market economies (20) 1.00 1.00 1,00 1.C0 1.00 1.00
NIEs (&) 0.79 0.84 0.64 0.84 0.70 0.86
Second-generation NlEs (7) 0.76 0.76 0.61 0.46 0,81 0,81
Other developing countries/areas (10) 0.60 0.73 0.27 0.57 0.53 0.6%

Source: UNIDO

a/ The group cverages of factor intensities underlying the above correlations are of the unweighted ordinal
type. They were derived by first ranking industries (i = 1,2, ... m) by factor intensity separately for
each ccuntry (j = 1,2, ..., n) to obtain ranks r,;. The average ranking of each industry over all
countries in the group was then calculated simply as the arithmetic mean:

Finally, industry rankings were based on the group averages e
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FACTOR REQUIREMEN N, OUTPUT AND TRADE

This assessment of factor mtensitics concludes with an examination of the
consistency in industry rankings across countries. Mceasures of concordance
were calculated for members of cach country group and are reported in Table
6.4 Thev reveal a high degree of agreement in the induszry rankings. The null
hvpothesis of no relacionship between countries” industry rankings is rejected.
as all coctticients are positive and statistically sigmticant. Furthermore. the
cocthicients are stable over ame and difter very hiede, ather between tactors
or brtween country groups.

Although the concordance 15 strong. the coctticients tor cach country group
do not support an extreme assumption of perfect agreement in industry
rankings. Such an outcome would be dicated by a coctticient of unity,
but the estimates m Table 6.4 are much lower. Unequal tactor prices and
technological differences may provide sutficient reasons tor a diverse range
of production techniques. Such diversiey s hikely to account for patterns of
specialization and trade which are more complex than suggested by theoretical
maodcls.

The mpertect concordances in Table 6 4 mdicate the existence of reversals
between countries i the rankings of industries by factor intensities.d The
extent of such reversals was examined with the Folp of cluseering techmiques.
The most surprising result of the cluster ana v was the “ommipresence” of
reversals. There was no pair of countries thro.chout the entire sample where
reversals did not oceur tor cach factor. In oth... words. no two countries had
wentical industry rankings for at least one factor of production in cither of
the two ume pentods.?

Revealed comparative advantage and factor intensities

Factor ntensities provide the theoretical link berween endowments and pat-
terns of oueput and trade. But m empinical work they have often plaved
a more prominent role. In fact, most empirical studies ot trade have been
countrv-specitic and have letr aside any explicit assessment ot factor abun-
dance = the major characteristie m the underlving cheory.” They have tocused
mstead on the relationship between factor mtensities and levels of output or
trade m specitic mdasenies. Although the concept of factor mtensities s by
no means assigned a secondary role o the H=O hiteracure, there are two
reasons to regard this approach as an improper test of the theory, First, any
tost of the H=O proposition must exphendy ncorporate data on trade, facror
nrensities and factor abundance. Sccond, when analvsts focus exclusively on
the mteraction betnween tactor intensities and trade, they obtam only mdirect
evidence on the operation of H-O torees. More speatically, factor abundanee
cannot ustaliv bemterred wath preasion trom the relationship bers cen tactor
mtensities and trade pateerns (L eamer and Bowen, 1981, Aw. 1983),
Anmalvsts may wish ro sandy the techmical charactenistios of speaitic indus-
trics tor other reasons, however, One i that Lactor intensities are isetul m
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FACTOR REQUIREMENTS, OUTPUT AND "RADE

desenibing, 2 country’s involvement in the international division of labour.
Another is that the theory poses questiens that are apphcable mainly o
single countries (tor example, the types of commodities to be produced
and exported). and factor intensities have an importnt role to play in this
regard.”

Metkodological considerations

The role of fictor mrensities 1 encapsulated in the expectation thae the
composition ¢: national output will be weighted m tavour of those industries
thar use the country’s abundant tactors most intensively. This relationship -
which 15 usually assocuated with the work of Rybezynski (1935) - lies ac the
heart of the factor abundance theory. In the high-diniensional version of the
theory it takes the rorm of & corrclation or on-average result (Ethier, 1984).
For such an on-average relationship to hold, 1t 1y sufticient that production
be concentrated in a tew industrics which use an abundant factor intensively.
Thus, the output structure in a relanvely capital-abundant country is expected
to be dommated by relatively capital-intensive industries and analogously for
other countries and factors. Demand conditions permituing. the commodicy
patteras of exports are expected to reflect the mteraction between factor
ntensity and factor abundance i a way similar to output.

The static tramework which vields the sorts of relationships described here
can be casily extended to 2 model expressed i comparanve-static terms. An
example is Krueger's (1977) model of complete global specialization with three
factors and two scctors. By providing a theoretical framework to deseribe the
changes m output and trade that occur as a consequence of factor growth,
the model serves as a means tor amalysing shitts i factor mtensities over
ame.® Krueger's maodel predices char, as cconomie development continues,
the absolute and reliave amounts of accumuulated capital will increase. The
share of capital-intensive mdustries will tend to nise (on average) as relative
tactor endowments change. Smmlar changes will occur m the structure of
exports unless shites 1 domestic denand ottser this tendency.

Mont of the arguments depend on the existence of an on-average rather than
a determinate relationship berween vanables. A given set of Bactor mtonsitios
may ampose only 4 weak restrictzon on the structure of ontput and trade,
though the possibihity of 0 much stronger assoctation s not precluded. The
strength of the bypotheses relatimg factor intensities to output and trade
i then open to question. Three stylistie mterpretations are possible. The
strongest of these would be one postulatmg 3 monotonse relationship: the
more ineensively an mdustry uses an abundant tactor, che higher are s vilues
of output and exports. A second, and weaker, relanonshup can be stated as
a ‘bloc” hypothesss: dependmg ona country™s factor abundance, comparative
advantage s expected o be concentrated e the set (or blocy ot mdustries
that use a given abundant factor most mtensively. The third hyvpothesis s
cven weaker, Jemerely postulates the existence of an on-average assocrition
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between tactor mtensity and the structure of output or trade. Empirically.,
this last hyvpothesis depends merely on a st ot the siyn of a corrclation
cocttivient. The theory of high dimensional trade models 1mplics that a
movotcnic ypothesis s imappropriate for an cmpirical study ot this type.
Tests ui the third hyparhesis are faced with sefious proolems of cconometric
specification (Anderson. 1981). Consequently. the sceond version s chosen
as the basis for analysis in this secuon.

Testing the “bloc” hypothesis

An analysis of the output structure 15 a natural starting point tor an investiga-
tion of the bloc kypothesis.” A set of ‘commodity composiwes’ which can be
associated with cach tactor was tirst identitied. The composites were made up
of those industrics in the highest quarter of cach factor mtensiey ranking. Each
composite consists of seven of the 28 industries induded in the manutacturing
seetor. The second step was o aaleulate output-based measures of revealed
comparative advantage (RCA) for che three “tactor-intensive” composites and
tor all countries 1 the sample. ™ The RCA indicator is detined as the ratio
between a counery’s share in world output of the composice and the country’s
share in world GDP.Y fn countries where manufacturing output is relatively
concentrated in industeies that are intensive users of abundant tactors, the H-O
relacionship between factor infensities and output should be borne out by the
above ndicator.

Table 6.5 summanzes the results. showmg RCA indicators tor the entire
country sample i 1970-2 and 1983-5. Ac tirst glanee the figures present a
dittuse picture. Much of this diffuseness may be due to the shortcomings
of the RCA indicator as an “absolute” measure of comparative advantage.
Nevertheless, simple ordinal comparisons between RCA values of the three
commaodity composites reveal some systematic relacionships. In partcubar, it
tor cach country the highest (fowest) of the three RCA values s taken as
indicating comparative advantage (disadvantagze) m the corresponding evpe
of goods, the expected association between tactor mtensities and outpue
contirmed for almost 2l DMEs. The comparative disadvantage o these
countries - production of libour-intensive muanutactures was pronounced
and pervasive. Shares o world output tor the Labour-intensive composite
reveal that only a tew DME- (Belgum, Greeee, Isracl and New Zealand) had
2 comparative advantage i this type of goods and dhat, except for sracl, this
was the case only m one time pertod. The competitive strengths of most DMEs
are an industries thatr use large amounts ot phivacal or human capital.

OFf the two capital-intensive composites, one usually donunates over the
other. Fluman capital was the major congributor 1o comparative advantage in
one-h.if ot the DMEs, while physical capital plaved this role i about one-
quarter of these comntres, in particular, comparative advantige i production
was closels associated waith human-capital intensity m mine DMEs (mcluding
most of the Lirgest exportess of nuanutactures) m both time periods,
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Although the resules for DMEs agree with theorenical expeciations, the
sitvation was ditterent tor the developing countnies. The expectation that com-
parative advantage would be assocuated with labour-intensive manutactures
was only partly supported by empirical evidence. The most labour-intensive
industrics are not necessanly those in which the developing countries have the
highest shares in world output. Only the resules for Hong Kong. the Republic
of Korca and sceveral of the larger developing countries (India, Pakistan
and Yugoslavia) tn part contorm with expectations, showing a substantial
bias in favour of labour-intensive industrics in the sccond time period.
Among sccond-generation NIEs, only Indonesia had a significant comparative

Table 6.5 Output-bared measures of RCA2 by mdustry groups. 1976-2 and
I93-3 (percentages)

sggregate RCA (per cent) for 'commodizy composites’® wnich
_are iatensive users of:

. 7121372 118y
Country group/ 2hysiral Hutan Physiial Human
Country and area capital -apizal Labour capital capital Labour
OMEs
Australia 771.9 1131.9 33.6 70.% 99.1 [N
Austria 127.1 e7.2 121.8 IS 151.3 Lih.s
Belgitum 145.9 125.) 1%1.0 a7 RE ] Vi0.8
Canada 1319 t1e.t 4.3 .y 1i3.8 s8.1
Denmark 11t.3 8.5 Wl kS 53.9 5.1
Finland 218.0 175.9% 36.8 ni.s 39.9 n.l
Cermany, Fed.Rep.of A1.5 140.3 75.2 45.10 131.9 1IN0, %
Creece 65.3 53.2 i13.1 Ii.2 i09.5% 61.2
[reland 114.3 75.3 $2.3 =3 P 1%.3 493
Israel 92.6 in7.% 171.2 lalll 13 22404
[taly 103.7 115.7 93.7 HRY. 156.7 92.13
Japan 1564.9 165.1 126.9 17,8 L83.0 6.0
Netherlands 103.2 109.0 72.1 i03.9 fe8.1 72.2
New Zealand® 65.4 138.2 ils.9 30,1 80.7 .3
Norway 135.5 194.2 72.6 t2.8 YL IS} $5.3
Portugal - 59.2 45.9 59.1 1al.4 17.6 69.5
Spain 172.2 136.2 1.2 Vi 53.8 LLIS]
Sweden t1s.2 1s46.2 5.5 108,02 184.0 3.5
‘nited Kingdom 140.8 Ia6.% 9.6 MO inNs.8 89.%
United States 86.5 .. .t R | . [Z¢
SI{Es
Argentina M%.9 116.9 7.3 9. L Mo}
Srazii’ 154.9 1914 n7.5 Liiw g L P
Hong Kong' .3 19,5 3.0 MR YA
Mexiro 10.a "3 LY LU 9.7 MR
Republi- of Korea 92.2 ALY $3.4 % Vi L.
Singapor- 274, 3 24 HRCY g B 2287 AR
Serand-gereration Nifs
folomhia Yo S 0.7 HAI ]
irdonesia h.2 Y N 4
Valaysia Inh .4 ita.y SN ..
Prry Inh, . i . PR IuLr
Prilippines 15h,n tr nilt oh "
Thaiiane 9.0 sl th.h M e
Tunisia 23h.4 iR R LN i,
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Table 6.5 conunucd

Aggregate ACA {per :ent) for ‘commodity composites'?
which are :atensive users af:

o 1370-197% 1983-1985
Counlry group/ Physical  Human Physical Human
Country and area capital  capital Labour capital capital Labour
Cther developing countries
Chile et 98.0 32.2 ila.7 98.7 49.6
Domincan Republic® 31.% 2t.1 190.2 7.8 60.7 106.7
Egypt 1239 218.5 2.7 108.9 36.9 50.9
Guatemala® ol 181.5 1.5 108.3 142.9 22.6
ndia 204.3 183.1 J6.3 196.1 12.0 162.6
Pakistan® 139.5 £8.4 .7 91.7 66.6 126.9
Panama 204.8 153.9 42.3 79.0 63.6 10.6
Turiey® A5.7 85.7 16.5 84.0 90.8 49.2
Venezuela® 189.0 11t.2 277 122.1 111.3 2.8
Yugaslavia 129.6 137.3 ile.4 213.1 175.3 295.8

Source: UNIDO

a/ The output-based indicator of RCA can be written as:
RCA = —--o- / —=i= x 100

where Q is output, Y is GDP, h refers to a given factor, ] represents a
country and w refers to world totals. In particular, Qn. is output in
sountry j ot those (seven) industries in the upper quartile of the
distribution of industries by h-intensity in country j. Aggregate Qn.
is defined analogousiy for the whole sample w. For more details on the
underlying data see the statistical appendix.

h/ For a description . f the ronstruction of each commodity composite, see the
Text,

/  Data for the second time period are for 1980,

4/ Data 'or the first t:me period are tor 1973,

advantage m the production of Libour-intensive goods (and only tor 1983-5).
Aside from these mstances of corroboration, evidence of a consistently high
concentration ot ouput 1 Libour-intensive areas of manutacturing was noted
tor one developimg country (the Domimcan Republic). In sammary. the struc-
ture of manutacturing outpue 1 developimg countries only partally matched
H-O expectations regardimg che relanonship between tactor abundance and
factor itensity. The strength of the assoctation beeween the two variables
was weakest i 1970=2 and parocularly so among second-generation Niks,
Fhe same tests were repeated atter replicimy the output-based measure of
RCA by mdicators derived trom expore daea V' The results are reported i
Table 6.6, As ar as the DMES are concerned, the higures agree largely with
the pattern that emerged from outpat-based measures. In paracular, the data
tor 19833 support H-O propositions about Libour meensity as o souree of
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comparative disadvantage! and capital mtensity a5 1 sowce of comparative
advantage of these countries.

Among the NIEs. the export-based measure of RCA produces marginally
better evidence of H-Q) relationships than the output-based version inas much
as physical capital and labour are more trequenty identitied as sources of
comparative advantage. Furthermore, the tigures tor second-generation NIEs
show that the rapid growth of manutactured exports of these countries during
the 1970s was based on a comparauve advantage in relatively labour-intensive
industrics. Unlike the results tor output, those for exports indicate that at
the beginning ot the 1980s a number of sccond-generation NIEs (Indonesia,

Table 6.6 Export-based measures of RCA2 by industey groups, 19702 and 19835
(percentages)

Aggregate RCA (per cent) for “commodity romposites’® which
_ are intensive users of:

S 20t 5.2 - S L hA3-I9MY
Country group/ Physical Human Physical Human
Country and area capital capital Labour capital capital labcu-
DMEs
Australia §0.5 296 4.7 99.1 763 NS
Austria 8.7 Sih9 3.1 160.13 184.0 MR
Belgiuwm 163.3 17004 323.7 7. 133, +02.0
Canada Lh.b 658 Wik 241 231.7 39 .0
Denmark 290.9 137.0 e 2319.3 102.3 7.3
Finland 332.1 2456 3.7 13l.1 03.3 Y
Cermany, Fed.Rep.of 69.9 168.9 37.5 89,1 [R4.8 29.0
Greece 78.6 1.2 3.9 77.5 79.. 6.
Ireland 1%6.1 3.6 7.6 3350y 134,10 i
Israel 1.9 93.1 220.9 286.4 189.4 |
italy 86.0 146.2 100.4 106.7 162.0 5
Japan 83.5 36.9 129.6 62.9 12t.0 .
Netherlands 3130.0 179.5 214.0 5%6.2 303.e .4
New Zealand® 26.4 13.9 1.4 al.1 28,9 L2
Norway 282.1 180.7 5.9 165.5 125.0 20y
Portugal” 114.9 138.3 367.2 152.6 106.0 2.4
Spain .0 29.1 95.7 82.1 82,7 83,0
Sweden 268.6 2l0.6 164,13 195.7 215.9 6l
Cnited Kingdom 136.6 131.2 126.1 134.38 109.7 R3.
Cnited States 3.1 3.2 1.7 39.7 Wl.n Y]
NIEs
Argentina in.9 6.1 1. 26.7 [R hLh
Brazil 197.7 7.2 16.2 24,7 AT Y 5,4
Heng Kong' si.3 316,9 93,2 69,2 h.n PRY
Mexico” 6.0 25,4 27 12,3 1.2 o
Republi* of Xorea 18,1 /] in.7 R IR Y. LRONL
Singapore t1iay EAR IS ~47 .5 [P kRt LN
Srerond generation NIEs
Colambia Jid piz.l ih.9 2040 RRAT ) 4.1
tndonesia’ L R e s NP Ll L)
Malaysio AP Tl Dt San g Nl b m-
pren’ RO tho oo [} e BRI (S
Fhilippines HEG IS A ] R 10, e iht e
Thasland’ 2701 Dl 18.0 L 1.l R )
TUN IR LA N RUA 1. R [ LR
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Table 6.6 ontunucd

Country group/ Physircal Huran
Country and area capital capital abour

Aggregate RUA (per cet) to

roCoommodity cumpusites”
whirh are :intenst

_users ot

JRPOS

Gther develcping ~ruatrims

Chile LEVIN LY
Dominican Republic - 1.0 RS ]
Egypt 5.9 ARE

Cuatemala® 27300 ~ niN
India- 19,4 3 2703
Pakistan” 35.3 7.2 la
Panama 87,7 TN 3.2
Turkey - 6.3 Za RIS
Venezuela’ 102.1 2.9 0.7
Yugoslavia 59.6 67.5 NY.%

Scurce: UNI[O

a/

b

e/

d/

Malavane Plilinpines, Fhabaind and Tomsen had stamed an iernational
companinve advantage i Libour-inensive goods. Suntharbvs export data o,
non=-NAkbs reveal more cases ot shis tvpe ot comparanve advantage than do

Hlllpl
bre
pt'rl'n

are the basis tor determimimg, RCAS For the developmg countrnies, export
fgrures provide relively stronger support tor the hvpothesis than do ourpae
tizures. Thosoan overall comparson between Fables 6.5 and 6.6 sugreests that
the BE-O orasts chat dhuaractenize patterns ot exchanse exports) are somewlhat
stroqger than those for outpuat

The expor%-RCA indicator can te written as:
X - Y.
RCA = ~---- ---- % 100
hi Knw Y.

where X are exports, Y is GDP, h refers to a given factor, § to a o
and w to the worid. In partirular Xa. are the exports by cou
those (seven) industries that appear in the upper quartile ot
distribution of industries Hy h-intensity i1 countey f. Varsable ¥
d>fined analogously for the whale sample w.  For more details or the
underlying data see the statisi:ca. appendic.

For a description 2t the construction 5t eah “ommodicy oo st e The
text.

Jata for the second “ime period are o UM
Data for the tirst time pericd are for 404,

Data for the second *ime period are tor 90,

i data,

i the previons resules 1t can be concluded thae dhe bloc hvpothess
eons well tor the DMES wrespecnive of sohcther output or export data

1ers

Fhis distineton s ot nterest since the tactor
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abundance theory mamtains that national ditterences in tactor endowments
generate ditterences in output structure. Differences in output structure should
transhiee directly mto trading pazterns it patterns of consumption are uniform.
But i a world of diftering consumption patterns. it would be no surprise if
the vaganes of demand blurred the expected H-O relationship between output
and trade. Such a possibiliey, however, 1s not observed. Instead, the structure
of demand tor manutactures seems to acceituate the H-Q traies of trade as
compired with those of output.

In sumimary. a moderately strong hypothesis of an H-O-like relationship
between tactor mput requirements and comparative advantage receives partial
support trom the foregoing analysis. This support comes mainly trom the
relationship between labour imputs and comparative advantage. Whether such
1 partial concordance between theoretical expectations and empirical evidence
warrants an endorsement of the H=O model of the trading world at large s
constdered i the tollowing chapter.

Annex: Technology and trade

Lhe H=O maodel of trade posies that a country will tend to specialize in and
cxport products dhat intensively use its relatively abundant and thus relatively
cheap tactors of production. The reverse would also hold, as a country
would tend o mport a product that intensively utihizes its relatively scarce
coxpensivel factors of production. Among the assumptions from which these
propositoons are denved 1s that production funcoions are cthe same everywhere.
Altermanively, the technology ot production tor a particular commodity s
assumed to be known and fixed both domestically and imternationally. Under
suchrestnicoive condimons, which seenat variance with casual observation, the
onlv basis for trade s difterences in the prices of the factors of production.

In this secoon the eftects of relaxing the above assumption concerning
technology will be discussed. A tramework tor this discussion s provided
by models that ncorporate changes in technology as well as technologieal
ditterences between countries. In response to the Leontiet paradox, a fairly
Lirge amount of work has been done regarding the cttects ot technological
hange g standard H=O model. The common feature of these theories is an
crphasis on such change and the resulting pattern ot trade i new products.
While the detals of the process ditter among theories, all are designed to
cxplun ohe pattern of trade of the USA.

Fhe tirse maor theoretical effore to explain the observed patterns of aade
e terms of techmeal progress was the technology gap model sketched by
Posner (1961), The basic idea s that, as new products and processes are being
developed, the country in which these mnovations occur will temporarily
porcess b technologieal advantage over ats tradimg partners i these products.
Fhos advanrage wili Lase only until the new technology s mitiated in other
countries. But betore that happens, the innovating country may export the
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good cven though it has no obvious basis for comparative advantage in terms
of factor endowments. As time passes, cach individual innovation s eventually
dittused around the world and the initial advantage is lost. However, as
progress continues, new products and processes are beng discovered. This
implics that there exists a constantly changing hst of new products in which
the innovating country has a competitive advantage.

A difticulty with the technology gap model is that it fails to explain why
a new innovation is not produced immediately in the least cost-location. Put
another way, new products and production processes are transterred to the
developing countries only after a substantial amount of time has lapsed. In a
world where firms operate only domestically, this would be understandable,
as firms would be reluctant to share their knowledge with others. However,
in a world of transnational corporations (TNCs), it is ditficult to see why
a tirm would not go abroad immediately to produce in the lowest-cost
location. In this way it could potentially reap an even larger reward tfrom
the innovation and prevent the dittusion ot the knowledge because production
would be internalized within e firm.

The most commonly used approach to technology and erade is that devel-
oped by Vernon (1966). Vernon departs trom the strict cheory of comparative
advantage to construct the product-cycle hypothesis which was outlined in
Chapter 3. While comparative costs are important for standardized (H-Q)
goods, for new and maturing (product-cycle) goods the patterns of trade are
to some extent outside the traditional H-0) model. Vernon's product-cycle
theory might also provide an explanation of the Leontiet paradox. If DMEs
arc heavy exporters of product-cycle goods, then their exports would embody
labour and human capital rather than physical capital, as the theory predicts.

While these theories are intuitively appealing, it is necessary to attempt to
test their vahidity empirically. Several empirical studies have included R and
D as a factor explaining trade within a multi-factor proportions model. Stern
(1976) tound that R and D) expenditures had a positive and signiticant cffect
on West Germany's exports. Similar resules for the USA were obtained by
Baldwin (1971, 1979) and by Stern and Maskus (1981), Maskus (1983) found
that for the USA the importance of R and 12 as a determinant of trade may be
growing over time. Based on a ditterent methodology, the results obtained by
Sveikauskas (1983) indicate that science and wechnology are what difterentiates
the US cconomy from that of the rest of the world.

The conclusion ot this empirical work is that the technology gap and
product-cycle explanations of trade flows secem to have some validity for
DMEs. This conclusion is rather tentative, as most ot the empirical work
has been done only for the USAL A loose implication of the results is chae
new technology, products and processes have become important determinants
of the patterns of trade. The gross quantities of labour and capital are seill
important, but other factors matter as well. T would thus scem likely that
the transter of technology to the developing countries would tend to improve
thar competitive advantage relative to the DMEs. A number of recent
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theoretical modcels of North-South trade also support this (Krugman, 1979b;
Dollar, 1986).

The H=O) assumption that technology is virtually identical across coun-
trics for a given industry may be appropriate tor the technology necessary
to produce labour-intensive or caputal-intensive H-Q) goods. By contrast,
tor countrics to develop competitive advantage m product-cycle goods, the
transfer of proprictary technology may be essential. A general definition of
such transter is: the development by people in one country ot the capacity on
the part of nationals of another country to use, adapt, replicate. modity or
turther expand the Fnowledge and skills associated with a ditferent method
of manufacture of a product. Technology transter is inherently difticult to
measure as it is more a relationship or process rather than a simple ¢conomic
cxchange of quantitics. One cannot define a standard unit ot technology in
the same fashion that one can detine goods.

In more concrete terms, it is trequently usetul to think of technology transfer
as a package. A technology transter package may contain one or more of the
tollowmg components: (1) technology transterred via technical documents,
blucprints, cte.: (2) permission to use various rights, knowledge, or asscts;
(3) use of capital, intermediate or tinal goods; (4) transfer of training, ctc. Such
transfers may be cither proprictary or non-proprictary. In the tormer case the
technology may be assoctated with son'. form of monopoly rent, which means
that cost and price may be distorted. The technology package, or its compo-
nents, may be transterred cither via a foreign direct investment (FDI) “bundle’
or by mecans of some sort of contractual arrangement, i.c. ‘unbundled’.
Some of the components of a technology transter bundle could be: export
of hardware, licence, technical assistance contrace, contract manutacturing,
management contract, marketing agreement, training contract, consulting
contract, architectural and engineering contract, rescarch and development
CONEract, cONStruction SUPCrVISIon contract, construction contract, turnkey
contract, production-sharing, and co-operation. The above hist s of course
not all-inclusive, but it serves to illuserate the variety of forms that technology
transter may take and o explain why the concept is difticult to detine in a
precise way. Additonally, one has to consider indireet technology transter,
which occurs through publicly accessible channels or through training in
PDMEs.

It the transter of technology is potentially beneticial co developing countrics,
then it is appropriate to consider its cost. Theoretically, the price of tech-
nology should be an approximation of the present discounted value of the
anticipated royaltics or fees and other benetits dertved trom the technology,
net of all costs. To the seller, the cost of technology would include all
dircet costs, overhead costs and the cost of forgone protits on exports or
dircet mvestment. Both the price and the cost are subject to much judge-
ment because they contam imphat torecasts and mclude costs that are dit-
ticult to allocate 1 an accountng sense. Al one can conclude s that the
value of technology transter s very dithicule to caloulate with any degree
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of precision. Thiu fact alone constitutes 2 major impediment to technology
transtoer.

Since much of the technology transter to developing countries occurs
through TNCs, it s usctul to look at technology transter as an interaction
between the two. Ultimately, developing countrics would like to be able
to generate ther own technology. In the interim, such countrics muse be
concerned primarily with the availability of technology. Using FDI as a
proxy tor “bundied” rechnology transter, it may appear that the rate of
growth of access s slowing down. During the 197ts incernational direct
investment in developing countries was growing at 29 per cent per vear. The
share of developing countries as recipients of international direct investment
increased from an average level of about 200 per cent in the hirst half of the
197605 to 1 Ievel above 32 per cent n the late 1970, Since that time there
has clearly been a reduction of signiticant propordons, with the 1984 level
of international dircet investment being only $9.5 billion as compared with
$16.7 billion in 1981 (OECD), 1987,

The transter of technology will almost always involve a contest between
the desire of the TNC to maximize rents trom technology and the desire of
developing countries to obrain technology cheaply and/or on very favourable
terms. The major issuz here scems to be the “unbundling” of FDI. TNCs
would frequentdy prefer to exploit their monopoly power through FDI;
on the other side, developing countries feel that this may be an expensive
way to obtam technology and that it carries non—cconomic costs. However,
attempts to unbundle FDI through hcensing or joint ventures will probably
slow sechnology transters or restrict the availability of the newest sechnology.
Furthermore, within the current mstitutional tramework of world wrade,
mereasing the amount ot technology transfers may not be a simple policy
task. However, given the current slow growth of world trade, this transter
s ossential

Notes: Chapter 6

1 In rehanon to cmpincal tests of the H-O proposition. the question is sometmes
raised whether o matriy o factor mtensities can be tound  that would be
reprosentative’ of the world. Indications are that matesces pereanmyg o mdvidual
countries (e the USA)Y usually cannot play this role (Anderson, 1987).

2 Factor shares of unshalled Laboor require data on wages pad to anskilled workers
Fhese dara are not available tor 4 broad rapee of couneaes. The alternative of
tactor-mput ranos has the disadvantages of treaong factors asvinerncally and
depends on tactor price ratios, see Bowden, 1983,

3 Lot value added per eployee was sitroduced as a measure o total (physacal and
husian) capial meenaty by Lary, 19680 Tts reaprocal can Joosely be mterpreted
asan andicaror ot Libour satensity e the anderlvime tactor proportions madel
On the other band, non-wage value added and swages are usaally taken broadly
to represent the retuens to physical capital and haman apital, respecnvely. O
these grullmls. they serve as Proxy mcassres of the mput values of the 1wo
tvpres of capital

112



O

~1

n

13

FACTOR REQUIREMENTS. OUTPUT AND TRADE

Here the term “reversal” is used ina descz o0 way. It doses not retlect properly
the generabized detimmtion of 2 factor intensity reversal in high dimensions
(Echier, 19%4).

The tinal results of the clustering procedure were rather inconclusive as regards
the tormation ot broad groups of countrics with similar factor intensity attributes.
This was particularly evident when an ordimal measure ot factor intensity was
emploved. That measure viclded an “atomistic” portrait ot the whole country
sample. Maost steps m the process of hicrarchical clustering merely hinked one
wditional individual country to the existing single cluster. Addinonal details on
the techmques apphed can be found in the technical appendix (Appendix A).
Deardortt., 1984 provides 2 comprehensive overview of empirical studies on
trade patterns. His article lavs out the relationship between theoretical models
and emprrical work and summanzes the main resules obtained by the latter. The
prionty placed on tactor intensities in the empirical analvses of specific countries
s evident trom this summary.

Although a contrary view has sometimies been expressed (Leamer, 1974), both
the structure and the methodology ot trade theory emphasize a country-specitic
ortentation. This applies in particular to resules that have been obtained on the
basis ot the dualiey approach to general cquilibrium analysis; see Dixit and
Norman, 14580,

The model has 2 primary sector and 3 manutacturing sector producing many
commodities. Land 1 2 specitic input to the primary sector, capatal s 3 specitic
mput o manutactunng, and labour is mobile between the two sectors. The
basic propositions derived from the model concern the successive stages of
output spectihzation that accompany capital accumulavion. For detaih on this
comparative=static approach. sce Jones, 1971, and Krueger, 1977,

Another rationale tor emphasizing the relationship hetween outpue and tactor
mtensities concerns the chotee of the tactor mtensity measure. The present study
makes use of 2 measure of Bctor mtensities that s based only on direct factor
wputs to the production of 4 given industry. Hanulton and Svensson, 1983,
argue that dircet factor mtensities are best suited 1o explan the structare of
production.

Bowen, 1983, suggests use of a composite commodity o ndicate mterna-
tnonal comparative advantage. A recent theoretical appheation off the composite
commaodity (together with the composite factor) approach s found in Neary,
1985,

This parocular version of an RCA mdicator has been suggested by Bowen,
1983b. It v a4 straighttorward generalization ot Balassa’s 1963 onginal indicator,
and can be mterpreted ot least three ditterent wavs, bist, the measure can
be assumed to indicate comparative advantiage noan Cabsolute” sense, where the
value of 10 per cont represents the dividing hine between comparative advantage
and comparative disadvantage of 4 given country i a given mdustey. Second,
i can serve to rank, tor a o given industry, countries i termis of comparative
advantage Third, e can provide, for 1 given country, a ranking of mdustries m
terms of comparative advantage. The present discussion adopts the Last (and Jease
controversial) ot the three views, where commaodity composites are considered
mstead of mdustries

Exports rather than net expores were chosen for the exercse on trade, simee
was caster to caloubite RCA indicators trom the tormer data (Balassa, 19635
Only Belgium (i both tme peniods) and Japan (0 1970 2) showed susprisingly
high values tor exports of hibour-mtensive industries In the case of Lapan, this s
Jue mandy o exports of clectrnical machiners anondustes where value added
por emplovee was rebinvely fow i 19702

13



CHAPTER 7

Country differences, country similarities
and the structure of trade

Trade analysts have usually chosen to explam inter-industry patterns of spe-
cualizanon ana trade n terms ot difterences n the cconomic charactenistics of
trading parmers. Such an approach is tound in the first section ot this chapter.
where the relationship between factor endowments and net trade is examined
tor a large number of countries. The resules of that mvesugation are used In
the second section to asess the extent to which a generalized version of the
H-O theory provides an explanation tor patterns ol world trade.

The discussion m the third section tkes up a ditterent issue, mtra—industrial
specizhzation and trade. The rapid growth of IFT s an empirical facr tor which
conventional factor abundance theory does not otter a satstactory explanation.
In scarching tor an adequate explimation tor IFT, theonses have concluded
that similantes rather than ditterences between countries are conducive o
mtra-mdustey torms ot specahization. This possibility seems paradoxical n
hghe of the conclusions ot the tactor abundance theory. Nevertheless, st is
quite plausible trom the view pomt ot the new theones which emphasize the
role of scale cconomies and produce ditterentation. The concluding section of
the chapter s devoted o an cmpincal analvsis of some of these 1ssues.

The theoretical basis tor rhis chapter draws upon both the H-O and the
ceonomies-ot-scale models. Such an approach s hine with the observation
made by Helpman and Krugman (1985, p. 262) thae “the pattern of trade
shaped by the underlving exchange of factors bue with an overlay of addinonal
specalization to reahize cconomies of scale”. The pattern o trade reterred to
here s explancd by the conventonal H=-0O maodel. which depends on countey
ditterences, while the overlay of addinonal specializanion s mtra-mdustry
scope and its oxtent i dependent upon country simlanties.

Factor abundance and net trade

Fhe presept cpirtcal apphication ot the Bactor abundance model reses upon two
pomts of logic, Fiest, st country difterences i tactor endow ments are 4 niajor
determimant of comparative advantaee, they Should be svaemancally related
to the pattern ot trade of the variows mdostries: Second. some hnowledyge of
an mdustry’s factor put characteristics would permit mierences about the

(AR



COUNTRY DFFERENCES AND SIMILARITIES

relaticnship between factor supplics and trade. The first half of this argument
serves as the basic premise for analysis in this section, while the second half
will be treated in the following secrion.

Both propositions are integral parts of the argument and are needed to reflect
the full content of the basic H-O hypothesis. Consequently. the analysis in
this scction is partial in the sense that it focuses on industry-speatic linkages
between factor supplics and trading patterns but only casually attempts to
explain these linkages in terms of the underlying industry characteristics.
The view that emerges trom this exercise should, nevertheless, lead to some
impression of the extent to which factor abundance influences specialization
and rrade.

3 l(lhmlulqgiwl bdt‘l'_qn'uml

Evidence of industry-specitic relationships between net exports and factor
cendowmients can be obtained from cross—country regiessions i the tradi-
tion of Leamer (1984).! The rescarcher can choose trom several regression
modcls in order to demonstrate that ditferences in relative facror supplics are
systematically related to varanons in trading patterns. The model used here
follows Leamer (1984) in chat 1t makes no explicit use of factor abundance
indicators. Instcad. 1t attempts to assess the impact of levels of factor supplics
on the size of net exports tor cach particular industry. Such an assessment
15 expected o answer two basic questions: (3) Is the cross-country variation
in a given industry’s net exports systematically related to varations in the
cndowments of certain factors? (b) How do industrics ditter with respect to
the tactor endowments cftects on trade?

In order to desenibe these relationships, use ts made of the notion of “factor
oricntation”.” The tzrm is an illustrative label reterrmg to the association
between factor endowments and trade. Its meanmg can best be detined
geometric terms. In a space where the dimensionality equabs the number
of courtrics, two types of vectors can be visuabized. One represents the
cross-country distribution ot a given resource. The components ot this vector
are the countries” Tevels of endowment for that resource. The second vector
provides an analogous representation ot the cross-country pattern of trade
tor a particular indusery. The generalized factor abundance theory will then
suggest 4 statement about the way in which the directions of the two vectors
are related. The statement will be an on-average one, reternmg to all industries
and all factors. Alternaavely, it the resource distrsbution vectoes are given, the
underlymg theory permits the user to draw interences about the “orentation’
of mduseries” trade vectors,

A narrow detimtion of factor orientation can be stated 10 terms of the angle
between the net exports vector and the resource distribution vector. Fhere 1s,
however, a close relationship between this geometrie detimtion and the more
famhar usage of correlation and regression cocthicients, * The generalized F1-0
theory employs covaruances or correlations 1o assess ats basic relationships
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(DeardortY, 1982). These tools. however, are limited. as they do not permit
the user to isolate the impact of cach individual factor on trade. Accordingly,
the present analysis makes use of regression techniques and depicts tactor
oricntation is cquivalent to a regression coctlicient which associates net trade
with kevels of tactor supply.

The factor oricntation of an industry’s net exports is cxpressed in terms
of beta cocthicients. These show the change in standard deviations of the
trade variable that is induced by a change of one standard deviation of the
respective factor endowment varuable. The meaning of the ~octhcients is
straightiorward: they indicate both the direction and the strength of the
abundance ctfect which a given factor exerts on the net oxports in 2 particular
industry. The abundance effects may be positive, negative or non-cxistent. In
geometric parlance, e corresponding “onientation” of the net export vector
with respect 2o the factor endowments vector would be termed near-parallel,
ncar-anti-parallel or virtually orthogonal.

Estimates of factor srientation

Table 7.1 presents industry data which have been comiled 1in accordance with
this interpretation. The estimates are based on a sample of 46 countrics and
9% industrics. The table shows only those industries with beta cocfticients chat
were statistically signiticant in at least once of the two years considered. The
ratiomale tor such a selection is that a coctticient with a sufticiently large t-value
can confidently be assumed to carry the correctsign. If a statistically signiticant
cocthicient also has a large absolute value, the tactor abundance impact on net
exports is appreciable. Cocthicients that meet both criteria would indicate that
the industry’s net trade has a marked factor orientation.

A tirst glance at the igures of Table 7.1 sv ggeses that the Bactor abundance
mipact on net trade s not overwhelming. OF the 20 industrics considered,
41 had a marked factor oricntation in 1970 and the number dropped to 33
n 1985, A total ot 54 industrics exhibited a sigmiticant factor oricntation n at
least one of the two years, but only 22 revealed such a relationship in both
1970 and 1985,

The impression coneyed by these stanistics 1s not complete, however. The
sheer number of categories (or ndustrics) having a marked tactor oricntation is
not a good mdication of the role plaved by factor abundance. A more accurate
picture s obtained by considering the share of world trade accounted tor by
products with 4 marked factor orientanon. This share was found to be 534
per cent ot total net trade i 1970 and 63 per cent in 1985, In other words,
differences iz factor abundance exerted some mflucnce on more than onc-halt’
ot the value of the net trade of the sample countries, and the signibicance rose
over e,

A comparison between the Tour factors reveals pronounced ditterences in
factor onentation. The contribution to comparauve advantage/disadvantage
can be deternined by rankiag cach factor accordig to absolute values of beta
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Table 7.1  conunued
Skilled Seml-akilled Unsk b1 e Ad Junted!
Physical capital® labour® tabour® labour® ®*
Industry (SI1TC) 1970 1985 1970 1985 1970 1985 1970 198% 1970 1uRhY

tur “lothing and articles

made ot fur skins (842) -0.874 -0,732 0.418 0.06% 0.367 -0, 147 -0.%04 0.082 - 0.9147
Foutwear (8>1) -0.128 -0.6b7%%% -0 098 =0.511 0.253 O, 7%9%% -0 104 -0.299 - 0,307
Nctentific, medical, optical

measuring instruments (ds61) 1.250%% 1.020% =1.,129%n% _(Q, To2ww O.039n%n% (150 v.0n7 V. l4b O 414 0,120
satches and clocks (8b4) 0.585% MCEILLLEES B T -1,310** 0,414 0.344 0,146 0, 24N - 0.018
Muaival instruments, sound

recorders and reproducers (891) [P ETLL L BV T ) =2,273* =l.086* 1.5HHEw [PPRETLLL VLY D61 UL 0,07
rerambulators, toys, games,

sporting goods (894) 0.212 =0.068 -0.730 ~0.998% 0.392 O.531%me (5 0462 0.0 86 - U, 92
Gitice and stationery supplies (895%) 0.958 0.84B%a% -0, 750 -0.490 0.519 0.13% 0,002 0,074 0,479 n.019
Manufactured articles (899) -0.073 —0.559%aw ] 626%% -0,394 1.452% 0.613n -0.2% ~0.2h0 0,471 0,224

UNIDO

Nourced

a: bactor orientation coetticients are regression coetticients estimated trom a sample of 4b countriva,

used is

Tiy = a4, » bKyy + ¢ Hyy ¢ d,Sy,

where T,,; are net exports ot

» e Uiy o+ ouy

scmi-skilled labour and unskilled labour, respectively, and u is the disturbance term.

independent variables are standardized to unit variance, so that regression coetlicenta are beta coctlicents,
indicate statistical significance at the (%), S(*%) ar 10(**%) per cent level.

least vne statistically siguilicaut coetticient ubtained in at least one year.
o Net capital stocks are aggregaled depreciated tlows ot real gross domestic fnvestment,

ut
illiterate workers.

is the uwnbet
nwaber ot

<o Semi-skilled labour
v Lunskilled labour is the

1 )
dash (-1,

In several cases the values ol RY were low and, atter adjustment, were negative.

skilled labeur is the number ot professional/technical workers (18CO 0/1),
literate workers who do nut belung to the prolessivnal/technival categury,

These

industry i by vountry j, K, H, S and U are stock measuivs ot

Bu

vbaetvalions ate

The regression cquat ion

physical capital, skilled labour,
th the dependent and the
Astueinks

Only those Industrivs are shown tar which at

indivated by o



COMPETING IN A GLOBAL ECONOMY

cocthicients. On this basis, physical capital was the most important in 1970.
Cocfhicients for physical capital were dominant; that is, they had the highest
absolute value in 47 of the 90 industries in 1970. In almost all these cases
(43) the beta cocetlicients were positive, indicating that physical capital made
a significant contribution to comparative advantage. The factor’s significance
had diminished somewhat by 1985. Physical capital had the highest ranking
in only 35 industrics, of which 28 coefficients were positive.

Skiiled labour was second in importance to physical capital in 1970. But
in 20 of the 32 industries where this factor was dominant, its influence was
negative, meaning that abundance of skilled labour resulted in a comparative
disadvantage.* By 1985 skilled labour had replaced physical capital as the most
important determinant of net trade. In 26 out of the 4 industrics 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 important. The beta cocthicients for semi-skilled labour
revealed only ten industries (in both years) with a visible factor onentation.
Unskilled labour played a minor roke: the factor was dominant in only onc
industry in 1970 and tive industries in 1985,

The pattern of industry rankings suminarized here includes no test to
determine whether the beta cocfticients are significantly ditterent from zero.
Inclusion of this criterion leaves the picture virtually unchanged. The number
ot occurrences ot both dominant and significantly positive (negative) bera
cocthicients for cach of the factors were as follows: for physical capital, 17
(0) in 1970 and 11 (3) in 1985; for skilled labour, 3 (8) in 1970 and 2 (13) in
1985; for semi-skilled labour, 4 (2) in 1970 and 4 (1) in 1985; and for unskilled
labour, 1 (1) n 1970 and nonc in 1985,

The relatvely important role of physical capital is recontirmed by the
results for broad groups of industrics. The factor 15 an important source
of comparative advantage in industries producing chemicals (SITC 3) and
machinery and transport equipment (SITC 7). ois of Jess signiticance for basic
manufactures (SI'TC 6) and miscellancous manutactured goods (SITC 8). This
broad pattern tits wath the casual impression that chemicals and machinery and
transport cquipment tend to be relatively large users of physical capical. In the
case of machinery and transport equinment, the relationship between physical
capital and net trade was unchanged between 1970 and 1985, The same was not
truc tor chemicals, where the tactor’s sigmiticance has declined over nme,

The contribution of cach factor to comparative advantage can be assessed
when the trade shares of various mdustries are considered. The largest shares of
net trade are i motor vehicles and non-clecerical machinery. The fact chat the
abundance of physical capital exerts a strong influence on the trade patterns of
these two mdusernies fits comtortably with a conventional H=0 modcl. Sinular
observations apply to other wadely traded manutactures such as umiversals,
plates and sheets of iron or steel, and ships and boats. In contrast, the inding
that physical-capital abundance s the primie source of comparative advantage
i certam engimeermg industries s surprisig. Many types of the engineering
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acrivities are thought to depend heavily on the availability of human capital
and are regarded as product-cycle industries. Nevertheless, two engineering
industries — machines for special industries and teleccommunications apparatus
- had large volumes of net trade and their trading patterns had a close positive
association with the distribution of physical capiral.

The results are ¢ven more ambiguous among industrics with low to mod-
crate 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 supplics is obtained. In others, clements of the product-cycle
model might be expected to operate although the availability of physical
capital again exerted a strong positive influence on net exports. Examples are
organic chemicals, office machinery, clectric power machinery and scientific
mnstruments.

In the case of skilled labour, the negative effects of resource abundance were
observed most frequently among industries 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 industrics. A
similar, though less pronounced, result was obscrved for industries producing
miscellancous manufactured goods (SITC 8). Among the industries with an
anti-parallel orientadion for skilled labour, those classificd as basic manufactures
generally reflect features of the H-O model. This is true for various foxtile
industries like woven cotton tabrics, textile fabrics and made-up articles of
textiles as well as for cement and pottery.

Gauged in terms of the volume of trade, the aircraft industry was the
most significant instance where skilled labour made a positive contribution
to net trade performance. Other industrics where this factor was a source
of comparative advantage included some of the smaller chemical industries:
morganic chemicals, radioactive materials, essential oils, and miscellancous
chemical materials and products. Results such as these support H-Q) premises,
but evidence for other industries is counter to expectations. The most striking
contradiction occurs in engmeering mdustries. The competitive abilities of
these industries are thought to depend mainly on the availability of skilled
labour. Most cocthicients, however, were negative (and often statistically
signiticant). Examples include telecommunications apparatus, office machines,
clectric power machiery and domestic clectrical equipment.

Judging from the size of orientation cocfticients, semi-skilled labour appears
to be a less important source of comparative advantage than cither physical
capital or skilled labour. Clothing was the most important industry for which
semi=skilled Libour was 4 prominent source of comparative advantage, Other
industrics with modest amounts of net trade and a parallel orentation for
ser=skitled labour were musical instruments, footwear, ships and boats, and
domestic clectrical cqupment. Also included in this category were several
ndustries that are widely regarded as heing labour-intensive - cotton fabrics,
textile fabrics and made-up articles of texales. One impression that emerges
from thin set of coctticients is that much of the comparative advantage usually
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attributed to an abundance of “raw’ labour actually depends on the availability
of labour with some degree of skills.®

The tace that unskilled labour had hietde impact on comparative advaneage
1s not explincd by an examination of the detaled regression results. In
some istances the relanonship was expected; for example, unskilled labour
was a source of comparative advantage tor producers of leather or made-up
articles of texales. In other instances the factor’s positive contribution to
comparative advantage 1s puzzhng in terms of the H-O model. Examples
arc organic chemicals, mineral aar, some iron and steel industries, and cven
oftice machimes.

An cven more detaded analysis ot factor orientation could vield turther
insights with regard to mdustry-speaitic relanonships. However, the overall
impression of the role that tactor abundance plays as a determinant of trade
patterns would probably not change signiticantly. This role can be summed
up in terms of 4 few statements. Fiest, the tactor abundance impact on net trade
m manutactures is of moderate strength. This can be attbuted o the fact that
the relationships idenaticd in the factor abundance theory are of an on-average
nature. Consequently, no more than a portion of net trade i manutactures is
likely to be subject to tactor abundance cttects. That portion, however, was
rclatively Lirge in terms of the total value of trade considered.

Sccond, the strength of the abundance etfect varies depending on the factor
considered. From a sector-wide perspective, the results reported here sug-
gest that physical-capital abundance 1s a source of comparative advantage
m manubactures at large” while the role played by skilled Libour i dhis
respect i ambiguons. Semi-skilled and unskilled Libour are of fess signiticance
when the manutacturing sector as a whole 1s the tocus of discussion.” These
impressions are altered somewhat by the results reported i the toliowinyg
section, where the role of factor ntensities s ncorporated. They are not
suthaent to judege which tactors best accord with the H=-0O prcdl(ll(m of
the product composttion of manutactured trade. A more detimitive statement
requires infesmatton on Lctor intensities as well as factor orientation. The
tollowmg section incorporates data on factor itensities, with the resalt that
inpressions regarding the relanve importance of various factors are altered.

An empirical assessment of the factor abundance proposition

Empinical mvesoganons ot the fictor abundance hypothesis require data on tac-
tor endowments, tictor mtensities and trade. Sucha comprehen ave apphcation
ot the H-O model rases atlease two problems. Fiese, 10 has to be deaded how
the tull, comples hypothesis should be evaluated on the basis of avalable data,
Sceond, the correct mterpretation of outcomes is not straghttorward when the
apphaation of th - model s fess than complete.

In view ot thee pomts, the objectve of the tollowing, exercise 15 a4 maodest,
deseripoive ones it s to deternme whether o particular kind of systennatic
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overall relationship exists between empirical measures of factor abundance,
tactor intensity and net trade, and if so whether the sign of the relationship
agrees with H-O predictions. A mosaic of data on factor abundance, factor
intensity and net trade is tirst assembled. Tl evidence is then examined to
determine the extent of agreement with once of the model’s gencral predictions.
Credible results will require the researcher to follow a prease set of rules when
assembling the H-O *‘mosaic’. Conscquently, some thought must be given to
the method of validation.

The general theory of comparative advantage can be stated in the form of
correlations between the vanables involved. All correlations that relate directly
1o the law of comparative advantage apply to pairs of vanables (for example,
autarky prices and net exports). In order to extend this method to a complete
H—-O framework, the analyst must be able to assess the relationship between
the three variables, factor intensity, factor abundance and trade.

The association between factor abundance and trade was established in the
previous section on the basis of the factor orientation concept. If factor orien-
tation 1s also related systematcally to factor intensity, the basic requirements
ot an apphcation ot the H-O proposition are met. As shown m the technical
appendix (Appendix A), a corrclation between factor orientation and factor
mtensity — extended over all factors and goods ~ serves to establish such
4 comprehensive relationship. The correlation 1 expected to be positve if
the tactor abundance proposition holds in s generalized form. In additon,
the same type of correlation - ot restricted to one particular tactor — cnables
the analyst to assess the factor’s contribution to an H-O version of the
tradimg world.

The immediate requirement s to find wppropriate data for factor intensitics.
Common practice was tollowed by employing US data. Direct factor shares
were derived from US data for 1982 and used as a measure of relative
factor intensities i cach industry. The shares were caleulaied o reflect, as
accurarely as possible, the tactor deninitions used in the compilatzon ot data on
endowments.® Altogether, the data on factor intensities represent the technical
charactensties tor a large portion of the X0 mdustries treated i the present
study.?

Fable 7.2 summarizes the results of what can be termed a4 broad appli-
cation of the factor abundance theory. ¥ The tirst tour rows and columns of
the table show correlations between factor onentation and tactor intensity
tor 1985, The entry i the lase row and column ot the table represents the
weak global H-O) proposition outhined i the techmcal appendix. The simple
corrclation cocthicient carries a0 posttive sige as predicted by the generalized
factor abundance hypothesis and s signiticantly different from zero. This resule
v regarded as an indicanion that the pattern of nee trade in manufactares carries
features that conform with a weak prediction of the factor abundance model.
Lven o a complex trading world of many factors, goods and countries, net
trade appears to be mtluenced (in an on-average sense) by the meeraction
between factor meensities and factor endowments. More generally, not only
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‘Table 7.2 Correlations?’ between factor orientation and factor intensity, 1985/
(Pearson correlation coethicients)

Factor orientation

Semi-
Physical Skilled skilled Unskilled
capital Labour labour labour All factors®
Factor
intensity
Physical
capital -0.009 0.250%* -0,340% 0.063
Skilled
labour 0.194%#» (0,020 -0.094 0.017
Semi-gkilled
labour -0.005 ~0.215%a% () 284%% -0.048
Urskilled
labour -0.248%%  _0.381n 0.618% -0.127
All {actorst’ 0.266%

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

al Asterisks indicate statistical significance at the 1(*), 5(**) or
10(**») per cent level.

b/ Estimates of factor orientation are for 1985. All factor intensitizs
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 are 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 correction is based on an
estimate of the wage rate for unskilled labour which has also been used
to calculate the income of that factor at large. More details on tne
underlying data and on estimation procedures can be found in note 6/ and
in the statistical appendix.

c/ The correlistion for all factors simultaneously was obtained by pooling
the observations on all four types of factor intensity/factor
orientation.

does factor abundance exert a visible effect on a substantial portion of net trade,
but its overall impact is of a form predicted by the generalized H-O cheory.

At least two remarks on the above results scem to be m place. Firse, its
support for a general H-O proposition contrasts sharply with the rejections
reported for recent tests of the factor abundance theory. 't However, this is
not surprising, if differences in concepts as well as in data are taken into
account. While in other emipirical coniributions exact relationships (between
supply of factors and indirect factor trade) were usually tested, the present
exercise attempts to validate a prediction about the sign of a corrclation-like
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cxpression.  Furthermore, there are ditferences in the data underlying the
various studics. Sccond, the present validation ot a2 weak H-O proposition
1s partial in character in that it compnises only torty-six countries. only four
broad factors of production. and only manufactured goods.

The other diagonal entrics of the correlation matrix of Table 7.2 serve to
assess the role of the studied four factors individually. The result for semi-
skilled labour contormed most closely to the H-O model. The correlation
tests for other factors were much less convincing. A tentative judgement of
the relative significance of the four factors within an H-O) world would be
that basically all H-O regularity of the commodity composition of net trade
relates to semi-skilled labour. Yet this regulanity 1s strong enough to produce
an overall relationship of the H-O type between factor endowments, factor
mtensities and trade lows.

A result that suggests that the H-O model can be closely associated with
only one factor ot production is surprising. Howcever, the fact that this
particular resource s senu-skilled labour does not appear to be counter-
intuitive, tor at least two reasons. First, of the factors considered here,
semi-skilled labour comes closest to fultilling the assumption of immobilicy
between countrics and is therefore most likely to impact trade patterns in an
H-0O manner.'? The movement of highly skilled labour trom developing to
developed countries (i.c. the *brain drain’), as well as the large amounts of
unskilled labour moving (both legally and illegally) to North America, West
Europe and now Japan, make the immobility assumption questionable for
those two factors. Second, semi-skilled labour represents a broad category of
workers whose abilities are closely related to production processes so thae this
type of labour is a vital input in many industries. A large reservoir of workers
with production-oricnted skills should provide a solid basis for comparative
advantage. For these reasons, a strong relationship between net trade and
abundance of this factor can be expected.

The sesults obtained tor physical capital are nevertheless disappointing -
despite the tact that the factor’s high degree of international mobility violates
a basic assumption of the model. The orientation cocthicients of Table 7.1
showed that physical-capital abundance played a prominent role in sector-wide
patterns of comparative advantage. This rased expectations about the factor’s
sigmiticance for the inter-industry composition of trade. The expectations,
however, were not tultilled by the corrclation resules in Table 7.2,

Country similarities and manufactured trade

The factor abundance maodel yields the proposition that ditferences i factor
endowments are the basis tor trade. However, similasities m factor endows-
ments are abo relevant, The role of endowment similarities s observed, tor
cxample, n rh(" tactor content version of the H=-O model. One of the main
teatures of this version i that under certam conditions imternational trade will
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Icad to the international equahization not only of prices for goods but also
of factor rewards. The necessary conditions tor such an outcome include a
minimum degree of similarity in relanve factor endowments of countries. 13
In this sense, the factor content version embraces two paradoxical features.
Countrics must difter in terms of their factor abundance if the main motive for
intermational trade is to be preserved. The ditferences. however, cannot be too
large. or international equalization of factor rewards will not be guaranteed.

New theories of intermational trade

The above line of reasoning is quite different trom the theoretical approaches
lumped together under what is sometimes called the “‘new theorics of inter-
national trade’. An obvious contrast between these theories and the orthodox
H-O approach lies in the fact that ditterent types of specialization and trade
are exphined. While the factor abundance model 1s concerned with the inter-
industry pattern of trade. the new models focus on intra-industrial forms of
specializancn and T,

The forerunner to much of the new theorizing is Linder’s preterence-
similarity theory. A central wenet of this theory is that the type and quality
of the manutactures consumed within a country reflect ies level of development
and structure of production. Per capita income is a usctul proxy for both
these characteristics, since a close correspondence 18 expected between this
measure and the domestic pattern of consumption of manufactures. With
regard to trade, the composition and quality of manutactured exports (which
s 4 close correlate to domestic production) reflect the characteristic tastes of
the majority of the country’s consumers. Imports, on the other hand, are
viewed as catering 1o shightdy difterent sets of preferences for a consumer
MInOyY.

The hnk between Linder's ideas and the more tormal theoretical work in
recent years s the concept of international trade in manutactures . . . as an
extension of the meernal market” (Hutbauer, 1970, p. 197). Among other
hypotheses relationships between country sumlarities and trade can be devel-
oped from this hterature. One s chat simlaney i levels of per capsta income
should toster bilateral trade, given that other determmanes (for example,
geographical distance) remam constant. A second is that the composition of
one country’s exports will more closely resemble the composition of another’s
impores o the two countries have sumtlar levels of per capita mcome and
production structares. A ogical conequence of the itter hypothesis s that
the composition of 4 country’s exports and mports are quite silar. On the
whole, Linder's theory gives nise to the expectation that much ot the trade
between similar countries wiall be i simular goods.

Linder's arguments suggest that consumer preferences are an important
deternimant ot the itensiey and composition ot internatonal trade. Tt was
not untl more recent contrrbutions to trade theory accorded a simlar role to
consumer tastes that the ink between Lmder's adeas and the sew theories of
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trade became evident. Another clement thae higures prommently in the new
theories 1s monopolistic competition, which to some extent was also reflected
in the Linder model. What distinguishes the newer models from Linder's
original work is their formal ngour, a teature that they have in common with
the conventional factor abundance theory.

The literature on the new trade theories is broad in scope. For the present
study onc of its aspects — the relationship between country similantics and
trading patterns — has been chosen as the subject of analysis. The underlying
theoretical model assumes monopolistic competition and describes an interac-
tion between cconomies of scale on the supply side and preference diversity
on the demand side. Krugman's version of such 2 modcl {(1979a) is one of the
more concise and was outlined in Chapter 1. ks simplicity, and the fact thaeic
focuses on trade between similar countries, illustrates clearly the main points
of intcrest for the present study.

The main purpose of Krugman's model is to analyse the effects of scale
cconomics, preference diversity and product ditterentiation on international
trade. However, 1t also provides insights regarding the role of country
similanities. The outcome s that the share of total trade (which is entircly
IT) in world income will be greatest when the two countrics are of cqual
siz¢ and possess cqual endowments of labour, the only factor of production
that 1s recognized in the Krugman model

Krugman's results have been criticized for their simplicity . particularly with
regard to consumer preferences. But other models which take 2 more sophis-
tcated view of demand vicld similar results. Helpman (1981), tor example, has
shown that, when IFT occurs in differentiated products, the source of trade is
ccononnes of scale in production. This analysis also leads to the conclusion that
in industries with mcreasing returns the share of 1T in bilateral trade will be
higher when the factor endowments or per capita incomes of trading partners
become more similar.

The growmy importance of T s increasingly matched by a new appre-
ciation of the country similarities that foster this form ot trade. While large
“distances” between the H=O) azeributes of countries will create inter-industry
trade. small distances are conducive to relanively high volumes of INT. The firse
aspect was the subject of the previous section. The remainder of this section
tocuses on the second aspeet.

Empinical evidenee

The idenotication of empincally testable relationships i the generahized factor
abundance theory s dithicult owing to the complexity of the subject. That
task becomes even more problematie i the case of the new trade theories.
The major reason tor added complications is that the new approaches concern
very narrow aspects of mternational trade. And sometimes, the chowee ot a
particular model to analyse rade s monvated by the desire tor theoren-
cal tractability rather than cpirieal relevance. The empiricist who chooses
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to work with the new theories must then consider the empirical “applic-
ability” of a given hypothesis rather than attempting 2 more wide-ranging
analysis.

The recent empirical literature is full of attempts to explain IT in terms
of the concepts of the new trade theonies. The most successful among these
attempts had as their objective in cxplanation of the intra-industry compo-
nent of bilateral trade, mainly in terms of country attributes.'* This linc
of rcasoning has a parallel in 1.cent empirical work conducted in 2 fac-
tor abundance tramework. In that case. investigations of partial relation-
ships between country attributes and trade patterns (similar to those pres-
ented in the previous section) have produced interesting and sumulating
results.

Building on such analogy. the present exercise introduces ewo novel featurces.
One is the examination of relationships between country attributes and HT in
an industry-specitic context. This approach contrasts with previous empirical
studics which considered the whole of manufacturing. cither by aggregating
the measure of HT across all industrics or by pooling industry-specific observa-
tions into onc huge sample. Although no modecl provides a rigorous framework
tor an industry-specitic investigation, theoretical work seems to suggest chat
such a distinction can be helptul in identifying the influence of country aterib-
utes on NT. Helpman (198), tor example, distinguishes between two sectors
where only one produces ditterentiated manufactures with increasing retarns
to scale. The trade of this scctor is likely to be influenced by the types of country
attributes stressed by the new theories. Trade of the other (constant-returns)
scctor would tollow H—() rules. More generally, the cclectic character of
the new theoretical framework suggests that the distinctive features of any
inodel will be more visible in some industrices than in others. Visibility would
alse depend on the extent of agreement between theoretical assumptions and
induserial realivies.

A sccond distinctive feature of the tollowing excrcise 1s 0 the way trade
flows arc measured. Previous studics have dealt almost exclusively with the
T component’s share in total trade. The practice is due partly to the nature of
theoretical results and partly to the face that analysts were usually interested in
the relative size of the inter-industry and intra-indusery components in exports
or imports. Nevertheless for deseriptive purposes the absolute amount of
mtra-industry exchange for a given product category s of interest to. The
present exercise adopts the second approach, examining levels of HT under
the hypothesis that, other things being equal, greater country similarities yicld
larger absolute devels of bilateral IFT. Such a premise seems plausible in light
of the Linder theory and the contral message contamed in later attempts o
explan W1

Because country sumilanties are the primary concern of this section, bilateral
comparions between countries are employed. The level of the tra-industry
component i bilateral trade (ITFL) can be measured by the extent of trade
overbap (see Chapter 4) as
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HTL = min (X, \)

where X (M) are exports (imports) by country 1 to (from) country 2 and trade
flows pertain to a given product group or industry.

A companson of trading partners in terms of the attnbutes that determine
HT is less straightforward. First, sclection of relevant attributes suggested
by theory would include relative tactor ecndowments and country size. In
order to streamline statistical procedures, the choice is usually narrowed to
two country characteristics: per capita GDP, and market size measured by
total GDP. Per capita GDP is employed because similarities in both factor
endowments and demand patterns are normally mirrored by similanitics in
per capita income. Total GDP is used as a proxy for market size because it
reflects cconomic size ditferences between countries while other alternatives
such as population represent an indication of demographic size. Similaritics
are measured by the negative of the absolute difference between countrics in
cach of the two vanables.

Two other possible determinants of IIT arce included in the regression
analysis. These are average per capita GDP and average total GDP of the
two countrics involved in cach bilateral comparison. The former variable
reflects the expectation that demand for differentiated products is great in
the trade between countries with high levels of income (Linder, 1961). The
corresponding empirical hypothesis 1s that higher levels of income will result
in larger amounts of HT. The latter variable, average total GDP of trading part-
ners, is expected to capture the size cffect. In addition, it may be hypothesized
that large countries tend to have a greater T component in their trade. This
outcome can be attributed to the possibility that, with increasing returns to
scale, lasge countries will be able to produce a wider variety of differentiated
products than smaller countries (Lancaster, 1980).1"

Construction of appropriate statistical tests is hindered because the new
theories have lietle to say about the possible algebraie relationship between
trade variables and country attributes. While the general impact of country
similaritics on new forms of trade is clear, an cquation that would reflect
this reclationship in a cross-country framework can be tformulated only in
an ad hoc manner. The present exercise makes no attempt to fit complicated
cquational torms which may have hittle or no theoretical foundation. Instead,
partial correlations of the data are examined to determine whether they show
the expected signs.

Table 7.3 presents a summary of partal correlations between ITE and the
tour vartables deseribed above. The results are i almost pertect agreement
with theoretical expectations. When country similarities are expressed in terms
of mcome levels and market size, their impact 15 overwhelmingly posiove,
In tact, there s no industry where country similarities had a signiticandy
negatve mtluence on the level of balateral 1T, Coctticients relating bilateral
HT o silanties v per capita GDP were signiticanely posstive tor 70 of the
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Table 7.3 Partial corrclationst between kevels of bilateral intra-industey trade wnd
country attributes, 1983 (number of signiticant cocthicients)

Partial correlation between IITL® and:

Level of Income Size .
significance similarity® similarity? Average iacome? Average size!
(pecrcentage) - - - - IS - . -

1 7 [\ 18 0 ol 2 35 ¢

5 20 aJ 5 ] 13 2 2 Q

10 23 o g 0 6 ] t 9
Total ;0 0 86 0 (3} & 8 0

Source: UNIDO

a/ Partial correlation coetficients were calculated for a total of 90
industries (SITC three-digit groups). For each industey bdilateral [IT
between a.! pairs formed out of the &7 :ountries in the sample was
analyzed. The coefficients underlying the present summary table are shown
in the statistical appendix (table B.9).

b/ {ITL = min (X, M)
where X(M) are bilateral exports (imports).

c/ [Income gimilarity is measured by the negative of the absolute difference in
per capita GDP between the two trading partners.

d/ Size similarity is measured by the negative of the absolute differeace in
DP between trading partners.

e/ Average income is the arithmetic mean of per -apita GDP of trading partners.

f/ Average size is the arithmetic mean of GDP of trading partners.

N industries ested, while those reterring to similarities in market size were
signiticantly positive for all but tour industrics.

The serongly positive correlations between T and average market size may
be due to nothing more than a scale eftect, but the positive cocfticients associ-
ated wiath average per capita GDP lend direct support to a general hypothesis
on mera-industry specabization. Linder, for example, argues that demand
tor (honizontally) ditferentiated products rises as per capita income grows.
Conzequently. the mera-mdustry exchange of (ditterentiated) products should
mcrease as the per capita incomes of trading partners rise. This expectation is
corroborated by the results in Table 7.3, which shows that 63 of the partial
correlations are sigmticantly positive.

In summary, the ettects of country similanties on levels of IFF are pervasive.
Sumtlanities i income levels or warket size breed mtra-indusery specialization
and trade. wrrespective of trends monter-ndusery trade. However, this s
only one aspect of the 1EF phenomenon. Theory proposes that i addition
to country attributes there are also quantitiable industry characteristics thae
have a sigoiticant impact cn two-way trade. The tollowmg chapter considers
tus Latter pont by exanuming some of the industry characteristies that may
act as determmants of the (relaoive) exrent of 311
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Annex: Trade flows and factor movements

In this clapter the impact of country ditferences and similarities on patterns
of trade was considered. As is usual, it was assumed that the tactors of
production were mobile between industrics but immobile internationally.
Thus. countrics cxport goods that intensively utilize their relatively cheap
tactors of production. If factors arc allowed to move internationally. then
capital and habour would migrate from those arcas where their retums are
low to arcas where their returns are higher. To the extent that this is not
possible, trade in goods becomes a substitute for the migration of factors.
In reality. tactors of production are not pertectly immobile internationally.
The increasing mobility of capttal and to a lesser extent libour needs to be
constdered to gain 2 more realistic picture of the structure of world trade.
As was pointed out in the preceding chapter, the weak results obtained for
physical capital and skilled labour (Table 7.2) may reflect the relatively high
mobility of these tactors. Furthermorce, the migration of factors would tend to
reduce ditferences in the endowment of factors across countries over time. This
lessening of difterences in endowments may partially account for the increasing
importance of mtra-industry trade over ume.

The study of international trade has been traditionally concerned with
cross-border transactions ot goods and to a2 much lesser extent of services.
Further, the way in which these cross-border transactions atfect an cconomy’s
production structure and taccor markets s usually examined. The monctary
side of international cconomics deals with the way cross-border hinancial
transactions attect an cconomy’s mterest rate, exchange rate and tinancial
markets. In practice, the real and the monetary sides ot international cconomics
have developed almost independently of one another.

On the real side, exchange rates, interest rates and capital movements are
generally considered arrelevant. Exchange rates are ignored because they are
assumed to be the relative price of two monies, both of which are “veily’
which have no real eftects. Interest rates do not matter, as i¢ is assumed thae
they represent the long-run price ot money with only neghygible cftects on
mtersectoral prices and relative tactor prices. Fimancual capital movements may
matter over 4 period that s long cnough tor them to mfluence an cconomy’s
endowment of productive capital. However, it this endowmient s assumed
to be mtially large, then changes ansing trom financial Bows can ikewise
be ignored. More generally. mternanional trade in productve capieal may
also be agnored it commaodity trade climmates the Qactor-price ditterennals
which samulate the migranion of factors across borders. Thus, for a vanety
ot reasons, the study of international rrade has been able comtortably to gnore
mternatonal movements ot capital.

Over the st ewenty years, this splic between the real and moncetary sides
of mternanonal cconomies has become mncrcasmgly less reabistie. Simce the
advent of generahized exchange rate Hoatng in the carly 19705, 92 has become
more ditticult toignore changes i exchange rates. Recogmzmg thas dithiculey,
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theoretical and empirical rescarch is now progressing on the issuc of real and
tinancial linkages among open cconomics. In this annex, the determinants of
short-run flows of tin2ncial capital are considered. We shall also examine how
these How's and other factors influence changes in exchange rates. Such changes
m turn affect short- to medium-run trade lows in ways that may ditier trom
predictions gencrated by 2 more long-run H-O model.

The current account balance can be detined as the ditterence between total
imports and total exports. Using simple GNP accounting terms, the current
account (CA) can be expressed as

CA=Y—(C+1+ Q).

where Y is national income, C s consumption by the public, [ 1s investment
spending and G s government spending. Another way of stating the same
defimaonal identiey 15 to set (A cqual to the ditference between national
income (Y) and domestic residents” spending (C + T + G). If ncome is
larger (smaller) than spending. a €A surplus (dehiaie) 1s created. Saving (8)
is equal to Y — € = (.. In a closed cconomy, it would be true that saving ()
must cqual investment (I). For an opeu cconomy., only the following identity
must hold:

S=1+CA

It S is smaller (larger) chan T in an open cconomy, a capital account surplus
(deticit) occurs. Since in an open cconomy total outflows must cqual total
intlows. a current account surplus (deticit) creates a capital account deticit
(surplus). A capital account surplus indicates that inflows of capital are larger
than outflows; the reverse is true tor a capital account deticit. Thus, in an
cconomy where domestic saving is larger than mvestment, a current account
surplus occurs. To balance overall inflows and outflows, the country exports
capital (a capital account deticit).

Since governments rarcly run balanced budgets. the above identity can be
moditied to reflect the influence of the government budget on the current
and capital accounts. I we assume that the difference between government
spending (G) and tax revenue (1) is borrowed by the government, chen the
current account (€4) can be written as

CA=s-1-(G=-1.

The current account, or alternatively the capital account, thus becomes directly
related to saving, investment, government spending and taxation.
Obviously, a current account deficit (surplus) must be tinanced by a capital
account surplus (deticit). These capital movements necessary to oftset imbal-
ances in the current account may take several forms, In the older, tixed
exchange rate system capital movements were primarily otticial. CA surpluses
meant an accumulation of official seserves, while a CA deticit meant a loss of
reserves. Increasingly, capital movements are non-ofticial in nature. Among
these movements, short-term capital Hows involve assets with maturitics of less
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than a year while long-term capital flows involve assets with maturities greater
than a ycar. If the purchaser of the asset has operating control over the issucr of
the asset, then the capital movement is direct. If not, the investment is referred
to as portfolio investment, which may be cither short-term or long-term.

Inflows and outflows ot short-term and long-term capital obviously create
capital account surpluses and deficits. In the case of a capital inflow, foreign
investors must purchase the domestic currency in order to transfer the capital.
The short-run cffect is to increase the supply of foreign exchange and to
causc the domestic currency to appreciate. The resulting appreciation of the
currency reduces exports and increases imports. As cxports contract and
imports cxpand, the widening current account deficit mirrors the capital
account surplus. For a capital account deficit (outflows larger than inflows),
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 lows and the current account balance
represents the “conventional wisdom” about how capital flows impact imports,
exports and the current account balance. In an cconomy with a flexible
exchange rate and open capital markets, changes in the exchange rate and the
current account balance reflect changes in capital flows. This chain of causation
is admittedly complex. Empirical evidence on the subject is limited, but one
recent test seems to support the view that in the short run changes in capital
Hows determine the exchange rate and the current account (Hutchinson and
Piggott, 1985). In the short run, monctary and fiscal policies that influence
interest rates will tend to impact capital flows, the exchange rate and the
current account balance.

These policy-induced changes in trade flows can in turn have a major
impact on industrial structure and the ability of domestic industrics to compete
in international markets. Large exchange rate depreciations (appreciations)
can cnlarge (reduce) the size of the tradable goods sector of the cconomy
{(Dornbusch, 1973). Essentially the older form of ‘crowding out’ has moved.
In a closed cconomy., policies that influence nterest rates impact primarily
on the interest-rate-sensitive sectors of the cconomy. However, in an open
cconomy interest rate changes influence the exchange rate, and the structure of
the cconomy changes as the relative prices of tradable and nontradable goods
change.

Recent changes in the world capital markets have led to a worldwide increase
m the mobility of short-run porttolio capital (Obstfeld, 1986). While these
changes improved the wondwide cfticiency of capital markets, the cost has
been an inceease in exchange rate volatility. These effects can be offset only
to the extent that Hows of capital not involving traded goods are restricted
(i.c. by exchange controls). This insulation may be more apparent than real
if the exchange rate is pegged o another country’s currency which is Hoating,
Variations in this latter exchange rate lead to implicie changes in the exchange
rate and the value of reserves of the country.
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One of the most important questions in the present context is whether or not
the increased mobility of capital and the associated exchange rate changes have
had a measurable impact on international speaialization. Increased exchange
rate variability could adversely impact investment in the tradable goods sector
and dicrort patterns of comparative advantage. Although the proposition is
mherently dithicult to test. the available evidence appears to be that it does
not (IMF, 1984a). Howuver. it would be destrable if capital could flow frecly
internationally and exchange rates would fluctuate less. Such a change would
require a new type of exchange rate systein (IMF, 1984b). This change from
ofticial to unofticial capital fows may also influence the H-O resules presented
in the previous chapter. With tixed exchange rates, changes in a country’s
current account would change the level of private investment and official
reserves. In a floaung-rate system, virtually all of the changes in the current
account would lead to changes in private investment. This would atfect
H-O-type cmpirical results because the new exchange rate system would
lead to relatvely large movements of the world's productive capital.

Another example of international factor mobility - besides capital move-
ments — 18 the migravnon of lavour. Unlike intermational flows of capital,
labour migration mvolves the movement of both the factor ot production
and the owner of the factor, so that the source country loses both. In the
standard H-O modcl of international rrade, it is normally assered that labour
can be costlessly reallocated among industries domestically but that 1t is
immobile internationally. In 2 modern cconomy habour 1s not typically homo-
gencous. and occupational classitications frequently detine separate labour
markets. The extent of international labour mobility also varies from occu-
pation to occupation. Some skills torm an almose world market as opposed
to a purcly domestic labour marker, while other skills (or lack thereot) are
characterized by almost H-O-like labour smmobihty. In occupations con-
titng 4 Lirge investment in education or training. signiticant migration
trom countrics where such skills are poorly rewarded o countries where
the remuncration s higher may be signiticant. In many cases, well trained
migrants casily assimilate nto their chosen countnies, and social and cul-
tural problems may be minimal. Most countries have notably more leni-
ent immigration laws tor such individuals. This may not be accidental for
developed countries. A developed country may have 4 comparative advan-
tage in the producnon of goods that contam relatively large amounts of
human capital and/or have a large research and development component.
Fhe immgration of Labour contaming a lirge amount of human capital might
thus augment the countev’s comparative advantage. The issue s far from
trivial, as the USA lone adoits nearly 50,000 protessional smmigrants per
year.

The movements of Libour may account tor some of the resules shown i
Table 7.2, As pointed out, skilled Libour s now gquite mobile i the world
ceonomy. and this mobihey may be partally responsible tor the relatively
poor results obtuned tor that fictor in the previous chapeer. The same seems
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to be true for unskilled labour. Both legal and illegal migration of this factor
may be distorting the H-O results.

The empirical rescarch on this issuc tends to contirm that relanive wage
ditferentials attece labour migration. The key variable is the wage differential
rather than just the relative income difterential between countries. Further-
more, the relative wage clasticity seems to be greater than one implying a high
degree of responsiveness ol professional immigration to changes in relative
wages (Agarwal and Winkler, 1984). Howcever., non-cconomic variables in
the home country also seem to have a signiticant impact on the migration of
protessionals (Huang. 1987).

A tinal point shall be made about the general relationship between trade and
tactor movements. The H-0) modcl is based on the view that factor move-
ments and (inter-industry) trade in goods are substitutes. If over time labour
and/or capital 15 allowed o migrate between countries, then the ditterences
n rchative factor prices will decrease and the amount of inter-indusery trade
will diminish. Trade between the two countries will increasingly become
ntra-industry trade as the basis for trade moves from factor-price difteren-
tials to cconomies of scale, product differentiation or ditterences in product
technology. If labour can migrate to countries whose exporting industrics
derive their comparative advantage tfrom somcthing other than ditferences
in factor endowments, such migration could increase output and exports. In
such a circumstance, migration would be trade-expanding. This resule scems
to hold for a wide variety of models where the basis of trade is something
other than difterences in factor endowments (Markusen. 1983). Thus, it trade
is intra-industry rather than inter-industry, trade and faccor movements may
be complements rather than substtutes.

Notes: Chapter 7

1 For the case of more goods than factors - which scems to be representative of
the real world - the underlyving regression equations cannot be denived rigorously
from the tormal H-O model (Anderson, 1987). Nevertheless, the regressions can
be usctul to deseribe certam teatures of the rrading world in the spinie of the
H-O theory.

2 s teemnology s mspared by the recent general tormulations of the factor
abundauce theory which can be stated as geometewe relanonships between veetors
a4 high dimensional Euchdean space.

3 o the case of corrclation coetticients, the relationship s stenghttorsard. The
cosinie of the angle between the net exports and the factor endowments veetors
w tormally cquivalent to the Pearson correlation coctticient. once net exports and
tactor endowment measares have been standardized 1o zero micans,

4 A neganive impact of 3 factor onan ndustey’s comparative advantage s maost

Iikely the comsequence of the factor’s speaiticity of use i other mdustries (see

Leamer, 1984, pp 323 and the Annex to Chaprer 3).

Sem=shailed Libour could unambiguomsly besdentitied as o source of camparative

disadvantage m very tew industaies, among them certam chemical induseries, pig

wron and the e ratt industey The resalts tor thas st mdustey dlustrate how two

n
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difterent categories of labour — skilled and semi-skilled labour ~ can significantly
influence net trade patterns in opposite ways.

Tamor, 1987, in a critical appraisal of the regression approach used here. mamtamns
that endowment levels merely explain the kevel of total manufacturing activity
(and thus scctoral comparative advantage). but not the mdustry composition of
such activity (or inter-industry comparative advantage).

The sector-wide interpretation of comparative advantage in - manufactuning
largely agrees with the findings reported in Leamer, 1984, pp. 1704 There 1t
is shown that physical capital was the major source of comparative advantage in
manufacturing m the 19705, while skilled labour was more often associated with
a comparative disadvantage. The latter feature seems to have become even more
striking n the 19805,

The major difficuitics arose in connection with input requiremients of the varnious
skill categories of labour. Factor income ot unskilled labour was cstimated as
the product of employment and a proxy tor the unskilled wage rate. of which
several alternatives were tested. Income of semi-skilled labour was detined as
the wage sum of production workers with 2 minimum degree of Labour skills.
Finally, income of skilled labour was crudely proxied by the ditterence between
total payroll and wages of production workers, with a correction for income
ot unskilled workers covered by this residual income value. Accordingly, the
correlations relating to skilled labour are the least eeliable part ot the exerase.
For staustical details on this factor intensity matnix see the statistical appendix
(Appendix B).

Only one of several tested alternatives of a correlation matrix s shown in the Vable.
The alternatives differ in terms of the minimum wage rate used to estimate the
income of unskilled Labour. Sector-wide, the wage rate of unskilled Labour was
assumed to be a traction of the minimum (across all tour-digit SIC categories)
of the wage rates of production workers. By choosing alternative values for this
traction ranging between (and 1, the sensitivity of correlation results was tested.
The outcome of this testing was that the correlation results remamned quahliuanvely
unchanged tor all versions of the detiniton of the return to unskilled Labour.,

An overview of such tests and their major results is given in Bowen, Leamier and
Sveikauskas, 1987,

The basic results on patterns of trade m the presence of tactor mobility are found
in Ethier and Svensson, 1986, There 1t is shown, tor example. that 4 weak torm
of the H-O theorem contmuces to hold in that “a country will on average export
those goods that make relatively intensive use of the country’s relauvely abandant
non-traded factors” (p. 38).

In techmical-theoretical parlance, countries are required to have factor cudowments
in the same “cone of diversitication’”.

A recent example of an empirical analysis of this type s tound i Balassa and
Bauwens, 1987, where a buge sample of observations on bilateral T lows was
related to g fairly long hst of explanatory vanables, And among these varables,
country attributes yielded plagsible resules i terms of th > signs and sigmticance
levels of their coetticients.

The present approach can also be seen as beng motvated by svmmctry consid-
crations, since 1t merars the Leamer regressions” of the tiest section ot the present
chapter,

The present tormulations of “explanatory” vartables are basically those used by
Locrtscher and Wolter, 1980, Some later studies adopted more comphoated
approaches 1o the measurement sssue, bot with hitdde improvement i cmpinical
results,
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CHAPTER 8

Economies of scale and
market structure

A factor abundance interpretation of international specialization and trade has
served as the primary source of theoretical guidance throughout previous
chapters. This chapter and the tollowing one explore a different set of issuces
which are drawn from the new theories of trade. Though the discussion moves
outside an H-0O world, reference to that model 1s not discarded.

It has been suggested that the H-O model s most accurately pictured as an
attempt to isolate the effects of factor abundance on patterns of specialization.
To do so, it ecmploys several assumptions which ncutralize the eftects of
other determinants. The approach and rationale behind the new theories of
trade are quite ditferent. To appreciate better the distinction between the two
approaches, several of the more stringent assumptions of the H-O model
can be briefly recalled. One is the requirement that industry production
functions cxhibit constant returns to scale. A sccond is the stipulation that
cach good is homogencous and that the consumer encountzrs no product
diversity. Finally, perfect competition is assumed to prevail in all markets.
The distinction between the factor proportions model and the new modecls
15 highlighted by the latter’s treatment of these assumptions. By allowing
for increasing returns to scale, product differentiation and various forms of
impertect competition, the new models recognize types of trade that depend
on determinants other than tactor endowments.

In contrasting these two approaches, the present chapter serves a dual
purposc. One is to consider the degree to which the H=0O view must be
tempered and its predictions qualified if it is to approximate beteer the
microcconomic realities of world industry. The sccond is to assemble some
fragmentary cvidence regarding the extent to which conditions in various
mdustries depart from the H-O postulates. Such evidence can be helpful in
determining the relevance of aleernatve trade models. A thorough empirical
assessment of non-H-0O determinants of specialization and trade would be
valuable. However, the dithiculties of measurement, data availabilicy and
comparability are severe, and the evidence assembled here 1s mainly inferential.
The approach of this chapter is best deseribed as an empirical excursion
into a non-H-0O world rather than an attempt to explan new forms of
international trade,

The first section of this chapter summicnizes some ot the main hypotheses
about the relationships between increasing returns, market structure and
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trade. The second section reviews the subjects of scale cconomies, industnal
concentration and product differentiation as they are sct out in the literature
on industrial orgamzation. It also describes the methods of measurement
and discusses their strengths and weaknesses. The third section presents
industry-specitic estimates for cach of the three characteristics mentioned
above. The concluding scction looks at the relationship between industrial
concentration and cxport concentration.

Hypothzases on increasing returns, market structure and trade

‘The theoretical alternatives to an H-O world arc many. In principle, there
can be as many models of specialization and trade as there are modcls of
imperfect competition. Faced with this multtude of alternatives, Dixit and
Norman concluded that “to arrive at a general theory of trade with impertect
competition is . . . impossible; the most one can hope for is a catalogue of
special models™ (1980, p. 265). The common teatures of these special models
include production with increasing returns, various types of market structure,
and product ditterentiation.

Recognition of the importance of increasing returns to scale for international
trade long precedes the new models of trade. Adam Smith’s familiar dictum
that the division of labour is limited by the extent of the market pomnts to
the potential gains from trade which can be associated with scale cconomies.
Smith’s observation was extended by Ohlin (1933) and Dreze (1960), who
noted that cconomies of scale may influence the pattern of trade. Other
things being cqual, industries that can benefie from scale cconomies will
tend to have lower autarky prices in countries with large markets than in
countrics with small ones.

These ideas have been carried still turther by cconomists who constructed
formal models which relate cconomies of scale to impertect competition
(e-g. Negisht, 1972, or Dixit and Norman, 1980). Their work has led to
more explicit starements regarding trade under increasing returns. Krugman
(1980}, for example, has put forward a “larger domestic market hypothesis’.
He sugggests that a country will tend to be a net exporter of products that
have relatively large domestic markets. Large countries are expected to have
a competitive advantage i industries where scale cconomies are prominent.
Conversely, countries with small domestic markets are at a disadvantage
unless they produce standardized goods and then realize scale cconomies by
exporting.

The relationship between seale cconomies and trade assumes other char-
acteristios when attention tocuses on the individual tirm. There s empirical
evidence to indscate that, on average, large firms tend to expore a4 greater
portion of therr outpue than small Birms and that the percentage ot exporters
m the mdustry tends to rise as fiemt size inereases (e.yz. Gletjser, Jacquemin and
Peae, 1980, Auquicr, 1980). This tinding is otten regarded s a0 contirmation
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that the export efhiciency of large firms derives from cost advantages obtained
through their involvement in internanonal markets. Such evidence s used to
justify the government’s support for large firms or to show the benehits of
mergers among directly competing firms.

The degree of industrial concentration will also affect the export capabilities
of firms. Large firms operating in 2 highly concentrated domestuc market
will have considerable market power. The degree of market power will
depend not only on the number of irms in the domestic market but also
on the industry’s size distribution. Firms with domestuc market power enjoy
several advantages over their weaker domestic rivals. They may engage in
price discrimination because they are better able to segment domestic and
international markets than are small firms operating i 2 highly competiive
domestic market. They will also have better access to the sources of credit
which are needed to finance export operations. These are only some of the
reasons to expect industrial concentration to influence an industry’s export
performance.

Howcever, the line of causation does not run m only one direction -
trom ndustrial concentration to export performance. The extent to which
firms depend on exports will also affect the pattern of industrial concen-
tration. For cxample. as an industry becomes more dependent on exports,
the number of firms competing — not only m the domestic market but
also i export markets — will rse. Trade uvlumately will kead o a larger
cquilibrium number of tirms and to greater competition (Dixit and Norman,
1980, pp. 267-72). and both characteristics imply a reduction of induserial
concentration.

Obscervations such as these apply to markets where entry is relatvely casy.
But an mdustry may consist of only a few tirms characterized by entry
regulations, large investment to achieve mimimum cfticient scale (MES), or
other entry-lhimiting practices. If factor supplies and production functions are
otherwise comparable, increasing returns to scale in such ndustrics can mean
that higher concentration is associated with a greater comparative advantage
(Das, 1982).}

Aside from scale cconomies and market structure, the possibility of pro-
duct difterentanon s relevant. The new theories of trade usually deal with
products that are horizontally difterentiated i terms of actual or percerved
charactenistios and assume a market structure of monopolistic competition.
Each tirm will produce one version of a ditterentiated product (with increasing,
returns) and face 4 downward=sloping demand curve. The tirm may have
some degree of market power, although this s Timited by the existence of
imperteet substututes — real or potental. Entry usually depends not on che
mutation of an existing product but on the development of 4 new product
varant. Fiems compete, then, not qust on the basis of price but also m
terms of consumer preterences” - that s, wath regard to design, qualiey,
presentation, and other teatures chat make thar products disonguaishable from
those of nivals,
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Concepts and measurement

The literature on industrial orgamzation suggests a number of possible meas-
ures for cconomics of scale. market concentration and product differentiation.
Most international data, however, are ill-suited for such purposes. The sta-
tistics are based on industry detinitions which are stated in very broad
terms (for example. the three-digit level ot the ISIC). This charactenistic
is hardly compatble with the niodels which assume that products are cither
homogencous or highly substitutable. A related problem is that the rescarcher
is often torced to work with product classes that represent different types of
production processes, muluple stages of production, and a variety of inputs.
A third troublesome characteristic is that indicators based on a broad detinition
of an industry are sensitive to the composition of products and acuvitics in
a particular country. As a resule, the empincal evidence considered here
is subject to many qualifications. The results are stll usetul so long as
systematic ditferences in the indicators for various industrics can be identified
with reasonable stanstical certainey.

Economies of scale

Increased specialization is the source of cconomies of scale within a plant
or firm. The larger the tirm, the greater are the opportunities to achieve
worker speciahzation or to utilize producuve, special-purpose machinery to
its maximum potential. Long production runs and mass production technigues
arc theretore common methods of reducing unit costs. In industries where
tixed costs are a large portion of the total, the unit costs of batch production
will be high. Long production runs will yicld even greater reductions in unie
costs if the variable cost component is not especially sensitive to an increase
in the tirm’s output (that 1s, st there s a substantial degree of competition in
markets for labour and other inputs).

The fact that a firm’s production function docs not exhibit constant returns
to scale throughout is usually depicted by the fanihar U-shaped average cose
curve. The carve imphes that cconomies of scale will eventually be contamed
by dimunishing returns, since the opportunity to reahize addinonal reductions
n unit costs will eventually be exhausted. Ina perfectly competitive market,
firms operating on such cost curves will expand outpur untl marginal costs
rise to the point where they cqual marginal revenue. The outcome is difterent,
however, it marginal costs carey on falling as output s increased. Iethen makes
sense tor the firm to expand output indetimitely. The only check on the fiem’s
growth would be the size of the market. In these circumstances, a rattonal
tirm would rase output unul st was the only producer in the industry.

At Jeast two teatures of the U-shaped average cost curve seem to con-
thet with reality. First, empinical estimates of long-run average cost curves
penerally suggest that many cost canves are L-shaped rather than U-shaped
(Schimalensee, 1988, p. 633), Average costs will Bl as small producers rase
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output but will remain approximately constant tor levels of output above some
MES. Sccond. the theoretical concept of single-product firms fits awkwardly
with the reality of product ditferentiation and multiple-product plants. These
arcumstances give rise to another concepe, that of cconomics of scope. IF
scale cconomics are realized in the provision of inputs used in more than onc
product, cconomics of scope are possible. More generally, the cost function
of 2 muluple-product firm appears to be sensitive to the composition as well
as the scale of output (Bailey and Friedlander, 1982, p. 1032).

Ncither the shape ot the cost curve nor the prevalence of multi-product
tirms can be scparated from underlying patterns of technological development.
Indeed, the types of technologics developed during the past two decades
may have had the result (intended or otherwise) of enlarging the range of
output tor which increasing returns are applicable or at least postponing
the onsct of diminishing returns. Some support for this impression can
be tound in both industry-specific studies (c.g. McGee, 1973; Ayler, 1981)
and more general invesagatons (Griliches and Ringstad, 1971). Certainly,
improvements in intormation technology are intended to remove many of
the managerial discconomics of scale associated with communications and
control in large organizations. It is these types of discconomics that were
traditionally thought to be the main cause of diminishing returns at higher
levels of output.

A clear picture of the relationships between cost curves and concepts
such as cconomices of scale, cconomics of scope and technological change
cannot be assembled. However. there seem to be grounds to make the
(comparatively weak) assertion that the incidence of decreasing returns within
the manutacturing sector has been reduced. As a result, the economices-of-scale
model poses a scrious challenge to the assumption of non-increasing returns
which is so tirmly embedded in the FE-O theory. Such a possibility makes it
important to obtain some impression about cross-country patterns of scale
cconomies, however crudely derived.

The extent of scale cconomies can be measured by various methods.
Estimates of the MES may be obuaired by interviewing engincers or execu-
tives, by studving the vanation of costs with scale, by rclating profitability
to the size of plants or firms, or by assuming that some fraction of an
industry’s output is produced n efticient plants in 2 given country. Answers
given i intervicws may be speculative when the information required gocs
beyond design decisions, while evidence gathered trom real data is subject to
competitive conditions and historical circumstances. All these problems are
magniticd i the case of a cross-country study.

Following Hutbauer (1970, pp. 178-9), the present study uses size elasticities
of output per person engaged as a proxy tor scale cconomics. Once Birms
are chassificd by size, varanons i value added per person engaged  are
regarded as an mmverse measure of variations i average unit costs (Caves,
Khalizadeh-Shiraze and Poreer, 1975, p. 133). Esnmates of these clasticities
are obtammed from the tollowmg regression cquation:
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v, = kn?

where v, 1s value added per person engaged m a given size class i, o, 1s the
average number of persons engaged per ostablishment m size class i, ks
a constant. and a1 the size clasticity paramcter for the industry which s
assumced to be constant.

Esumates of size elasticity are subject to certain biases. The products and
production technologics assoctated with a given “industry” category will incvi-
tably vary. Large ostablishments will end to have relanvely capial-intensive
and/or skill-mtensive methods of production, while small establishments rely
more heavily on mputs of unskilled labour. The distmcuon will distort
industry-wide estimates of size clasticiey, exaggerating the significance ot scale
cconomies among large tirms but underestimating their role for small firms.
A related dithiculty s that establishments classitied as members o a given
mdustry will ditter with regard to age. product mux. quality of labour and
other factors, all of which may be associated with tirm size. The assumption
that wize clastnciey 1y constant tor a given industry can also be violated. For
example, because market power 1s otten related to estabhishment size, estimates
of the paramcter may retlect an clement of monopoly protic. Considerations
such as these obviously call for cautious treatment ot the results.

Industrial concentration

Industrial concentration reters to the number and size distribution of tirms sup-
plving a particular product or 4 group of highly substitutable products. Con-
centration may be related o both the market power and growth pertormance
ot tirms 1 an mdusery and 1s often treated as an mdicator of the tormer.
Most mdustries are nerther perfectly competitive nor monepohies and the
diseribution of tirm size s trequently skewed. Typically, the number of
ostablishments falls oft abruptly tor the larger size categornies (that s, the
distnbution s log-normal with respect to tirm size). Thas result contradicts the
natural expectation that irms would be clustered around an optimal size or that
2 myonty would operate at or above the mdustry MES owing to competitive
torces. Such expectations might be contirmed only it the ivestigation is nar-
row i scope (.2, at the level of products rather than an industry). So Jong as
the tocus of discussion s industry-wide, factors other than scale are imporcant
and a Tog-normal distribution s not surprising. Numerous firms, tor example,
may have secured a market niche through the production of bigh quality pro-
ducts —astrategy that would allow them o operate with snnall plants alchough ac
relatively bigh costs (Maller and Owen, 1985 p. 43). Whatever the mdusery’s
actual distaibution of tirm size, this teature, along wath the number ot tirmys,
w the mdustry, provides & means ot determming industrial concentration,
Therse are various country=specitic Bactons (the size of domestie and toreign
markets, the level of industralization and government policies) which may
mHuence concentration. In addinon to thewe, the growrh of an ndustry will
isclt alter concentration patterns over ome. Over the medmim term, rapid
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growth mayv reduce concentration if large firms are unable to take advantage
of all opportunitics tor expansion. Rapid growth will also induce new entry,
particularly in industrics producing ditterentiated products. Finally. in the
long run. changes in production technologies emerge as a determimant of
concentration {(Curry and George, 1983, pp. 217-27).

A mcasure of industrial concentration is theretore a summary statistic which
would take into account both the number of firms and the incqualitics in the
tirm distnibudon of market shares. When the number of firms 1s small and
mncquality i market shares 1s large, the market power exerted by a group
of firms is great and the concentranion measure would be large. Several
alternative measures of concentration can be constructed from these facts.
Ditterences between the measures result mainly trom the choice of relative
weights assigned to the two vanables.! All measures nevertheless display
similar patterns. which means thae a choice can usually be made dependent
on data availability. The current study makes use of employment statistics
tor establishments rather than firms or enterprises. This deasion, which was
duc to data hnutavions. has some potental drawbacks.* Establishment data,
tor example. mayv best capture the cttects of seale cconomies at the plane
level. Alternative measures based on data tor tirms or enterprises will include
multple plants producing ditterent products with difterent technologies.

The actual expression used here s the employment entropy measure.®
Computation requires mtormation on the total number of establishments
and the number of persons engaged by size class. The expression, which
ndicates the shape of rhe trequency distnibution of establishments by size,
1 an nverse measure of relative concentration. Each establishment’s share in
the industry’s total employment is weighted by the logarichm ot its reciprocal.
In ts simplest torm, the entropy measure (F) 1s detined as

=N xn— = - N,

0l AN oo

7z

where v, 18 the share of establishment @ the indusery’s tosal number of
persons engaged and 1y the number of establishments i the mdusery. The
higher the value of I, the Tower the degree of concentration. The measure
takes it maximum value (In i) when the shares of all establishments are equal,
and it s zero when there is only one establishment in the mdustery.

With the help of size distribution daca, the measure tor cach mdustry can be
decomposed into two addiave components representing between-group and
within-group entropy. In s decomposed torm, the measure s detined as:

| EEE i\,ln vt L\,l:

H [

where oo the share of size class o the indusery's total number of persons,
engaged, mois the number of size chisses, and F s the entropy o size chass
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Jj- The first term represents between-class entropy. while the sccond refers to
within—class entropy.*

Several remarks should be made with respect to the measurement of
concentration. First, industrics and markets are often detined differently.
Industrics are described in terms of their production processes or raw matenal
requirements. Markets, however, are usually identified from the standpoint of
the consumer, meaning that they consist of goods that are close substitutes in
consumption. For example, metal products and plastic items may compete
in the same market although they are supplied by different industries. It
follows that industry data are not the preferred source of information to
assess or interpret market characteristics. They are used because no other
form of information is readily available. Sccond, because entropy typically
refers to domestic production and ignores imports. cvidence of concentration
can be misleading. Accordingly, the measure employed here is regarded as an
indicator of industrial concentration rather than market concentration. Third,
mcasurcs of concentration are sensitive to the level of industry aggregation.
Estimates derived trom highly aggregated data will have a downward bias as
they incorporate not only the cttects of cconomices of scale and entry barriers
but also the degree of product diversification. Finally, cstablishments may
be separated according to regional rather than national markets. The degree
of compctition between geographically scattered establishments is sometimes
modest, and the market power of these establishments could be large.

Product differentiation

Many (but not all) manutactured products become differentiated over time.
Because of its nature, product differentiation is gencerally greater among
consumer goods than among cither capital goods or inrermediate goods.
Ready-to-cat food products. consumer clectrical equipment, cosmetics and
passenger cars are just a few examples of highly ditterentiated products. Such
products are no longer nertect substitutes in consumption, although producers
compete among themselves i the same market.

In order to compete on characteristics other than price, tirms will try o
differentiate their products in terms of design, quality and presentation. These
cfforts serve to lower the price clasticity of demand, to shitt demand curves
to the right. and to increase the tirm's market share. With a greater degree of
ditferentiation, rival products become poorer substitutes and the price clasticity
of demand for a given product as reduced. Thus, product ditferentiation
represents a departure trom perfect competition (see ¢.g. Sherman, 1974,
PP 227-9; Howe, 1978, pp. 57-9; and Caves and Wilhamson, 1985).

It is customary to distinguish between horizontal, vertical and technological
torms of difterentiation. Horzontal differentianon refers to a combmation
of ‘core” attnibutes found i all products within 4 given group. A par-
ueular product variety s determined by the way o which these aterib-
utes are combmed. Vertical difterentiation refleces differences in quabty and
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can usually be attributed to absolute ditferences between the core attnbutes
of product varictics. Finally. technological differentiation is the result of
innovation. Products in a given group have distinct technical attributes or
are produced by technologically different processes to combine attributes.
Technological ditferentiatior Ieads to product improvements across the entire
quality range.

Product differentiation is casy to observe but dithcult to measure. In
theoretical terms, clasticities of substitution with respect to prices reveal the
extent of product difterentiation in a specitic market. In practice, the multitude
of markets and product varictics to be considered demands a much simpler
approach. The current study makes use of data on the unit values of exports
(stated at £0.b. prices) as a proxy for the extent of product differentiation.
With the assumption that unit values of non-differentiated exports are similar,
coctiicients of variation are calculated across export destinations.” The nature
of this approach means that it focuses mainly on the extent of vertical product
ditterentiation. The resultant measure depends largely on the number of export
destinations and absolute differences in the unit vaiues. Because market power
and discriminatory cxport practices may influence the variation in unit valuces,
the micasure’s use as an indicator of product differentiation may involve some
distortion.

International comparisons between industries

The measures described above are employed to gain some impression of the
extent to which industries deviate from the H=0O assumptions of constant
returns, perfect competition and product homogencity. Attention focuses on
mter-industry comparisons, as these can help to idenuty those industries for
which a particular assumpuon may be especially inappropriate.

Industries” size clasticities

Evidence for scale ceconomies is presented i the form ot size clastiaties of
vilue added per person. These were aaleulated for 24 industries in selected
DMEs and developimg countries, The resules, which relate to mtormanon for
years around 1985, are shown i Table 8.1,

Industries with relatively large size clasticiies i both country groups are
non-industral chennals, petroleum and coal products, and glass. Those
with consistently low clastcites mclude texales, weanng apparel, and rubbe
products. In many cases, however, the relative values of the clasticity
estimates dittered between the two groups of countries. Electrical machin-
ery proved to have a high clisnery i DMEs though not i develop-
g countries, while the reverse was true tor non-metallic mmmerals and
basie mctals. Footwear, plasties and non-metallic mmerals reported relatively
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Table 8.1  conunucd

Develuped market veonomies Developiig countries and arvas countrion
Loty Number ot Average size Industry Number of Average size Industry Numbee of  Average siae ladustey
ViDL coded counttivs  clasticity® vanking countries elasticiiy® vanking countties clusticity® vanking
Cmetals (47172) ? U. 084 L7 11 0.0143 6 IN 0,110 1h
products Lidd) [ 0,095 12 11 0.141 I6 V7 0,100 18
levtrical
Sninery (382) ? U,09] 1 12 0.1y Jdu ] U, 094 pa
sl trical
dar Lanety (383) 7 U. 15y e 12 0.1t80 1 ] [T AT b
Transport
Cinipment (184) 7 0.111 " 1 0.129 I8 ) u.llz 1
H and acient,
Odpaeent (38Y) b 0.100 1 3 0.079 24 lo u.0u7 20
~ oot INIIo
“ Estimates ol sige clasticities were obtained on the basis of the regression equation

v, = k ul

whete v, is value added per person vngaged tor establishment size classg i, n, is the corresponding average number o
persous cugaged, k is a constant and a is the size elasticity which 1ls assumud to be constant,

Individual countries' dutla were weighted by the number ot persons engaged in the fndustiy io question.
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low clasticitics in the DMEs but comparatively high values in developing
countrics.

In general. size clasticities tend to be sigmticantddy higher i developing
countrics than in DMEs. This contrast reflects the greater disparities between
small and large ostablishments in the former countries. Scale cconomices could
be one reason for the marked difterence berween large and small escablishments
in the two country groups. Another is that larger establishments in developing
countrics tend to have more highly protected markets. In comparison with
their smaller competitors, they are able to generate relatively greater monopoly
protits. Large firms operating in DMEs may not receive the same, relatively
gencrous, levels of protection.

Indirect evidence on entry barriers

Scale cconomies are otten regarded as a natural barrier to entry. But there are
artificial entry barriers as well, some of which have already been mentioned. A
rough impression of the eftects ot entry barriers can be obtained by considering
the increase m the number of firms/estabhishments in an indusery in relation to
its growth of output. Increases m output can be attributed to the expansion
of cxisting estabhshments and/or new entrants, while the relative contribution
to growth from cither source will be subject to the ctfectveness of enery
barricrs. A low ratio wouid imply that entry barriers are restrictive. Slow
growth in the number of establishments relative to growth of output can
also reflect an increase in the average value added per establishment. In cither
case, industries experiencing this type of growth pattern are expected to be
relatively concentrated.

In order to examme iter-industry difterences, the relationship between
growth of output and growth in the number of establishments was estimared
tor 24 industries during the period 1977-82. The resules are reported in Table
K.2 tor 15 DMEs and 18 developing countries. In the developing countries,
the industries with the highest entry barriers are relatively intensive users of
physical capital and/or they depend on scale cconomies. They include: tood
processing, beverages and tobacco, petroleum and coal products. and basic
mctals.

A somewhat dittferent picture emerges i the DMEs, Stgnatong growth »
a major entry barrier, particularly tor mduseries that are resource-based or
Libour-intensive. In many of these industries the number of establishments did
not decrease i proportion to production cuts. And i some cases the number
of establishments actually rose, implying a fall i outpur per estabhishment.
Such trends suggest the emergence of excess capacity 1n some hiems along
with the rationalization of existing capacity m others. The DMES reported
A dechine n the number of establishments i 11 ot the 24 mdustries shown in
Table 8.2, In tour of these mdustries — turniture. pulp and paper, non-industral
chemcals, and glass - anincvease i output was assoctated wiath the fall in
number of estabbishments. Apart trom the possible eftects of the slow market
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Table 8.2 Growth o the number of establishiments and production, by mdustry, selected countries,+ 1977-82

__Selected developed market economies —_ Selected developing countries and areas
Crowth of the Growth of the
number of number of
lndustry (1S1C code) establishments vstabliahments
Growth of the relative Lo Growth of the relutive to
number ot Growth of production number of Growth ot productian
establishments® pruduction®’ growth® establ ishments®’ productjon®’ growth®’
Faud pruducts (311/2) 1.370 1.100 1,246 1.022 V.474 0,726
Severages and tobacco (313/4) 1.109 1.097 1.060 1.0%% 1,408 0,7%
Testiles (321) 0,925 0.940 0.984 1.119 1.066 1,049
meat ing apparel (122) 0.93b 0.861 1.086 1.002 1. 140 0,879
leather and tur products (323) 0.77% 0.89% 0.867 1.209 1.19] 1.01e6
Footwear (324 0.82% 0.948 0.870 1.212 1.07% l.127
woad and cork products (331) 1.381 0.871 1.586 1.068 1117 0,9%
rutuiture, excl, metal (332) 0.0670 1.020 0.657 1.176 1.0%?7 1.2
Fulp and paper (341) 0.936 1.089 0.85%9 1.276 . 288 0,991
Printing and publishing (342) 1.043 1.10% 0.943 1.182 1.332 0.888
Lidusttial chemivals (351) U.960 0.983 0.982 1.225 1,482 0,906
ther chemicals (352) 0.935% 1.107 0.845 1.179 1.340 0,880
fettolvum and vual products
Linds) 1.002 0,865 1,227 1.024 1,194 0,745
sabber preducts (45y) .03l 0.823 1.1481 1.3714 1411 0,974
Plastic products (356) 1.0 1.130 0.983 1.4491 1.8 1. 08
Fottery, china and
catthicavare (3b1) U.b it O.HY2 0.716 .10/ 1,144 (3, 9dn
Class (302) 0.932 1.002 0.930 1,254 1.327 0,914
Dther uon-metallic mineral
products (369) 0.99% 0.90% 1.100 L2348 1,341 0,921

Yasic metals (371/70) 1.1 0.79¢ 1.3913 1.127 1,354 U, 864
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growth, these shifts can be attributed to entry barriers such as heavy initial
capital requirements and economies of scale.

Industrial concentration

Barriers to entry atfect the degree ot industrial concentration. The latter can
be measured by the employment entropy index. Indices of this type were
calculated tor the individual industries i all DMEs and developing countries
tor which data were available. The resualts, which are given in Table 8.3, reveal
a more consistent pattern for concentration than was tound tor size clasticitics.
The weighted averages show that the most highly concentrated industrics
are beverages and tobacco, footwear, mdustrial chemicals, petroleum and
coal. rubber, and glass. Thosc that are noc highly concentrated include food
products, wearing apparcl. wood, printing and publishing, metal products,
and non-clectrical machinery.

When industries are ranked by industrial concentration, the cocthceients
of concordance between DMEs, between developing countries and for the
total sample were €.850, 0.722 and 0.753, respectively. In other words,
industries that arc highly concentrated in one country wnd to be highly
concentrated in others. although absolute degrees of concentration ditter.®
The relationship betwen industrial concentration and size clasticities s also
of interest. Correlation cocthicients between the two indicators were positive
but weak. The rank correlation tor DMEs was statistically insigniticant, while
that for developing countries was significant at the 5 per cent level. This resule
may indicate that cconomies ot scale are a somewhat more significant enery
barrier in developing countries than n the DMEs.

Another distinctive feature of Fable 8.3 is that industries in DMEs are
less concentrated than those in developing countries. This result may be
duc partly to systematic difterences in the market size of the two country
groups. Industrial concentration, for example, may be less pronounced in
large countries than in small ones owing to the intera “ion between cconomies
ot scale and the size of the domestic market. A simple cross-country regression
analysis was conducted to determine the eftects on industrial concentration of
the level of industrial development and country size. The following cquation
wias uscd tor the test

—n L, =a+bhnl+ N +u,

where i stands for an industry, j tor a country, I is the employment entropy
index, Pis per capita MVA (a proxy of the level of industrial development),
Ns populacion (country size), and w15 the disturbance term,

Regression results are summarized in Table 8.4, The two explanatory
variables have a strong negatve effect on industrial concentration. They also
explain more than halt of the variition in the entropy index for all industrics
other than tootwear and petroleum and coal produces High absotute values
of clasticities ot industrial concentration with respeet to both independent
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Table 8.3  Internanonal comparison ot einplovment cotropy mdices® m nanutactuning mdustries, around 1985

Numben

catastry UISIO cade) countries

rood products (31170

Feverages and tobaceo (113/74)
teatilia (321

avat g appatel (322)

et and tur products ($09)
Poctweat (44)

acou and cork products (231)
stnitule, wXol. metal C342)

v oand paper (341)

ntitg and publishing (342)
ustrial chemicals ($01)

ther chemicals (352)

ttolews and coal products (isi/4)
Lber products (353)

astic producty ()

Potlery, china, evarthenware (3bl)
wlass (3b2)

Jther non-metal. min. products (169)
rasic metals (321/2)

Metal products (381)
Non-electrical machinery (382)
ctricval machinery (383)

hapurt equipment (384)

oL aud scient. equipmens (385)

ea

L L L L L NN NNITELYNETEEZXTEEE-SNS

ot

Average
cutropy
index

q.1b
Sohd
7.58
N.87
5,59
5,38
8¥.13
7.48
684
7.84
5,20
5.82
4.5%
hot?
1,24
5.8
4.4l
7.32
5.9
H.20
7.6l
b6.87
S5.12
6.30

Developed market economies

Industry
vanking

Leveloping countriva/fareas

Number ot
countlyries

10

1]
1]
10
10
10
10
10
10

10
10

10
10
10
10

10

Average
el rupy
index

3.20
3.5
S.00
4ol4
5.47
5.645
5,02
4.0%
4,07

Industry
ranking

[N -— K] —
T NN =D -

RN - =

Al}

Newntoer ot
countties

19
17
1]

%]
14
18
%}
19
19
16
16
17
I8
18
1%
15
11
19
19
19
19

19

count fes

Avittage
vnltopy
Pbdex

7.87
LY
7.14
a0
5033
h, Yb
7.40
7,28
6.72
7.66
.03
h%.4%%
ho4)
RS}
6,497
h.83
0,25
b, 98
S.4l
84,02
7.54
6,77
5,00
0,22

Toduntey
ranking

Soarve:  ANTDO

ludustry averages for country groups were obtained by weighting values by the wumber of persons engaged in each country in
the particular industry. Uetails o! the computational! procedure are given in the text,
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Table 8.4 Rchitonship between mdustrial concentration. the level ot industrial
development and country size,* by industry. around 1985

Estimated regression

coefficient®’ Number of
of: countries Adjusted
Induszry (ISI7) InV in ¥ in the sample R*
food products (111/21) -0.118& -0.1473 42 0.84l1
Severages and tabacco (313/4) -0.1565 -0.1733 43 0.605
Textiles (321) -0.2016 -0.1943 62 0.706
wearing apparel (122) -0.2173 -0.0889 4l 0.653
Leather and fur products (323) -0.2453 -0.2223 %0 0.715
Fecotwear (31%) -0.3159 -0.1647 38 0.481
wood and cork products (331) -0.2358 -0.2510 42 0.577
Furnizure, excl. metal (332) -0.1613 -0.1121 &l 0.664
Pulp and paper (3i1) -0.2813 -0.2233 45 0.765
Printing and publishing (342) -0.1713 -0.1247 [23 0.822
Industrial chemicals (331) -0.2718 -0.3215 35 0.663
Cther chemicals (332) ~-0.1520 -0.1708 34 0.730
Petroleum and -oal products (333/4) -0.2058 -0.2163 2 0.222
Rubber aroducts (333) -0.1987 -0.1878 L2 0.566
Plastic produ-is (i36) -0.2530 -0.1661 42 Q.774
Pottery, -hina, earthenware (361) -0.14674 -0.3027 24 0.562
Glass (i62) -0.13110 -0.3122 29 0.66%
Ciher non-metai. min. products (369) -0.1813 -0.1493 36 0.758
Basic metals (371/2) -0.2558 -0.2393 4l 0.649
Metal products (3A81) -0.1832 -0.1572 (1Y 0.839
Non-electrical machinery (382) -0.1968 -0.2091 43 0.703
Electrical machinery (183) -0.2842 -0.1814 3] 0.664
Transport equipment (384) -0.1430 -0.1912 (Y3 0.517
Prof. and scient. equipment (385) -0.3246 -0.3296 13 0.645

Source: UNIDO
al The regression equation used here is

-inE; = a, eb laV, e, InN; ¢u,

where { stands for an industry, j for a country, E is the employment
entropy index, V is per capita MVA, N is population and u is the
disturbance term.

b/ All ~aeffirients were statistically significant at the ten per cent
leval. Out of the %8 estimates 44 were significantly different from zero
wven at the one per rent level.

variables are observed for industrial chemicals, glass, and professtonal and
scientitic equipment. Industries where concentration can be explained mamly
on the basis of the level of industrial development include weaning apparel,
footwear, pulp and paper, plastic and clectrical machinery. Countey size was
the more important explanatory variable for mdustrial concentration of wood
and poteery. china and carthenware,

The relationship between concentration and the level of industral devel-
opment may depend on the fact that skill and technology requirements
sometimes act as a barrer to entry. In the case of country size, an analogous
role would be played by cconomies of seale. The assumptions underlying these
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interpretations are that skill and technology requirements act as an important
barricr in developing countrics, whereas a domestic market of limited size has
a similar effect in small countries.”

US industry characteristics

The empirical evidence assembled here s based on very broad definitions of
mdustrics. This fact obscures much of the cftects of product difterentiation.
It also results in substantial variation in the cross-industry estimates for
scale cconomies and industrial concentration. Ideally, the boundaries of cach
industry would be determined in such a way that all varieties would be
produced with similar technologies and products were close substitutes. The
first stipulation would permit a more accurate assessment of scale economics,
while the second would yield greater precision in the determination of patterns
of industrial concentration.

Although any single-country assessment has obvious drawbacks, this
approach is necessary at prease industry detinitions are to be obtained.
The similarity in rankings for concentration and (to a lesser extent) scale
cconomics which were obtained trom the cross-country analysis described
above provides a partial justitication of this approach. The following paragraphs
are based on an analysis of detatled industry data for the USA. This data source
ofters several techancal advantages such as a good coverage of establishments,
ample detail, and consistency between size categortes as well as a minimum
of data suppression.

Information on 439 US industries provided the basis for cstimates of
size clisticities (cconomies of scale), employment entropy indices (industrial
concentration) and total capital intensity. A proxy tor product differentiation
was derived from cocthicients of variation i umit values of US exports. 10

The results are summanzed in Table 8.5, which shows rank corrclation
cocthcients between pairs of industry measures. The positive association of
mdustrial concentration with both scale ccononies and capital intensity is the
major tinding of the exereise. Thas result provides additional empirical support
tor the view that increasing returns and high (imaal) capital requirements can
be ettfective entry barriers and important determinants of market structure. By
contrast, the association berween product ditterentiation and other ndusery
characteristios 1s weak, This may be due partly to the face that the measure used
here is most appropriately interpreted as an indicator of verteal ditferentiation,
although horizontal ditterentiation s thought to be more common. Verdical
difterentiation may nevertheless have a role to play. and this possibiliey is
explored m the following chaprer.

Export concentration and industrial concentration

The toregomg discussion was concerned with particular teatures ot the seale
cconomies model. The relevance of some ot these features for patterns of
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Table 8.5 Ruank correlations between industry characteristicss

Spearman carrelation coefficients®

Total capital® Industrial? Product®
intensity concentration differentiation
Economies of scale! o.alo 0.219% ~0.182%ne
Total capital intensity 0.325% 0.012
[ndustrial :-oncentration 3.052

Sources: UNIDO and United States, Bureau of the Census (1984)

a/ Correlations are based on United States data for 1982, aggregated into
SITC three-digi: groups.

b/ Asterisks denote statistical significance at the [(®*), 5(#*), or 10(#*ww}
per rent level.

¢/ Value added per employee.
d/ Employment entropy index.

e/ Coefficient of variation of unit values of exports to different
destinations.

f/ Size elasticity.

T will be assessed in the tollowing chapter. The present section considers
a narrow issuc - the possibic relationship between export concentration and
industrial concentration in domestic markets.

Since large tirms in oligopolistic industrics often rely on toreign sales to
realize cconomies ot scale, the degree of concentration may be high in domestic
and export markets. It can also be the case that major exporting countrics
(particularly large onces) have a substantial degree of hegemonic power in
certan international markets, or that international collaboration is great and
borders on cartel-like behaviour. Typically, a tew existing internationally
oligopolistic producers (and cxporters) compete under a regime established
to maintain protits, stability or other goals. !

There will be other industries, of course, where domestic markets are not
concentrated although exporters are limited to a very few suppiters. In these
mdustries, the major exporting countrics will often dominate international
markets through cconomics of scale which are external to the tirms but
mternal to domestic industries. Marketing and trade operations can be the
responsibility of a tew large companies even though the industry 15 not
concentrated inats domestic market. In such cases, trade assumes oligopohistic
charactenistics which are not observed i production (Dixie, 1984).
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Entropy indices are used to examine the relanonship between domestic
industrial concentranon and export concentration. Employment entropy indi-
ces based on US data tor 1982 (discussed m the previous section) represent
the first clement in this comparison. The sccond is an export entropy index
of the torm

"

- Ny, log x,,
C1

where v, s the share of country §in the value of world exports of industry |
and n is the total number of exporting countries. United Nations trade statistics
tor 91 countries and 113 industries (SITC chree-digit groups) in 1983 were the
data source for this measure.

The two concentration measures revealed a signiticandy positive correlation
(1 Spearman correlation cocthiciene of 0.381) across industries. That result
seems to support Dixit's observanon (1984, p. 2) that entry barniers in mterna-
aonal markcets are closely assocnated with ccononiies of scale = just as m dotmes-
tic markees — and that a tew large mulunatonal irms dominare both markers.
A more detailed picture of the association between industrial concentration and
export concentration is obtamned trom Table 8.6, which 1s based on a two-way
classitication ot the data taken from the source deseribed above. The indusery
ranking by type of concentration was tirst condensed into five categories where
cach category represents one-titth of the entire industry distribution. Industries
were also arranged by product category - Ricardian, H-O and product-cycle
~ using = classitication scheme deseribed i carlier chaprers.

Whatever the reasens tor the similarities between export and indastrial
concentration, the data summarized 0 Table 8017 reveal some mteresting
teatures. Both mdustrial and export concentration are high in resource-based
industrics but low among H=-0) industries. ' Export concentration was gen-
erally high among product-cyele mdustries, whereas the degree of induserial
concentration seeimns to depend on the importance of R and D and the extent
of plant scale cconomies. Some product-cycle industries (for example, airerate,
photographic and cinematographic supplies, sound recorders and reproducers)
are highly concentrated in both domestic and international markets; others,
such as mineral manutacrures, wols tor use i the hand or m machmes, and
wire produees, are not. 1

The resules oathned bere vickd some support for the assertron that external
ceonomies of seale, Rand D capabilities relating to product development or
ditterentiagon, and natural resource endowments are more unportant tor
suceesstul entry o ternational markets than tor domestic market entry.
tn general, neither the extent of product ditterentiation nor plant cconomies
of scale can tully explasn the export concentration among countries. Ther
ettects on rade patterns depend Lirgely on technologies and skifls osed
the development of products and provesses, all of which are subject o
externdl cconomires of scale. These elements, then, should be considered
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Table 8.6 Dustribution of mdustries,2 by industrial concentration and by export concentration

(number ot mdustriest)

Type of
Export concentration®’ industry®’
High  Medium high Med {um Medium low Low R H-0 rC
Industrial concentration®’
high 10 6 3 3 1 11 6 6
wedium high 6 3 7 2 4 b] 12 S
medium L3 4 3 4 .} S 12 [
wmedium low 2 6 6 5 3 b 10 7
low 1 3 4 8 ? 4 15 b
Type R 12 4 3 3 8
of H-0 4 10 14 14 13
industry PC 7 8 6 S 2
Sources: UNIDO and United States, Bureau of the Census (1984),
a/ A wotal of 113 iudustries defined as SITC three-digit categories, is covered,
b/ Each cell of the two-way classification table gives the number of industries falling in the

s}
~

-3
~

respective categories. FEach of the categories 'high', 'medium high', etc. comprises 20 per cent
of the total number of industries. The detailed categorical data are shown in the statistical
appendix (table B.10).

Industrial concentration is measured by the employment entropy index and refers Lo data for the
United States, 1982,

Export concentration is measured by the expurt entropy fndex, which has been derived from data
ot 91 countries tor 1983,

The types of industries are designated by R (Ricardian), H-0 and PC (product-cycle), where the
definitions are those given in the statistical appendix,
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as determinants ot location of export capacitics in conjunction with factor
proportions and R and 1) intensiey.

Notes: Chapter 8

[R9]

O

~)

10

These pomts reter to cconomies of scale that are internal to 2 tirm or plant.
But cconomies of scale that are external 1o the tirm (though internal to the
domastic industrey) are abso iwportane. A rclanvely lirge industry may have more
opportumtics tor withi-mdustey speciahzation and casy access to public mputs.
The sources of suck saale coononies mclude vanous types ot industry-speciic
frastructure (physical and istitunonal), mdustry-wide R and D acuvities, and
accumulbation of mdustry-wide technological informaton. It tollows that tirms
m relatively large mdustries have more potentual tor cost savings than those in
a smaller ndusery. In general, the size of the domesae industey s expected to
determme the oxtent of external cconomies ot scale.

The treatment of consumer preferences varies. In neo-Chamberlinun models (e.g.
Krugmuan, 19792, 1980, I'R1: Dixit and Nornan, 1950, pp. 281-93) consumers
are asumed o demand all available vaneties. All product varieties then enter
the utlity funcuon svinmetrically. In nco-Hotellimg models (e.g. Lancaster,
19%0; Helpman, 1981 consumers are assumed to demand a smele variety: thar
v, varieties enter he unhity tunction asvmmetncally.

For varous concentration measures and thar characteristies, see e Davies,
1979, and Curey and George, 1983, pp. 2417,

The use of emplovment data may underestimate the relative imporance of large
establishments since these tirms tend 1o use tess labour and more capital than
small establishments. However, this buas can be assumed 10 be msigniticant
smee cmplovment data are also highly coreclated with other statstics such as
sales or ourput

Entropy 18 a4 concepr of mtormanon theory that can be used to measure the
degree of uncertamty. For a thorough review of the cntropy concept and s
appheation i cconomics, see Thal, 1967, ¢ch. 801971, pp. 6346,

For detatls on the muathematical procedure of decomposition, see Jacquenin and
Kumps, 1971 p. 6b In order to obtan the mdustey-wide csumate (F), it was
necessary (o calcalate entropy (E) tor cach size class. The computation ot [
was based on the extreme values tor entropy vithin size class 1 as suggested by
Mcller, 1978, pp. 46 7.

Uhs approach s taken Trom Hutbauer, 1970, pp. 190-3 An alternanve measure
of product ditterentiation makes use of the relative amount spent on advertising.
Fhe underlving assumption tor the Latter proxy s that wherent product complex-
wies. haractenstios and diverse tastes of consumers regire prmlln crs o prn\'lli('
wormation on ther vancties i order to promote sales

At the tour-dint fevel of ISIC, rankings ot the 80 mdustries i ditterent large
countrics are abso simnlar Spearan rank corrclation coethicients between Japan
and the USA, Japan and the Republic of Korea and the Republic of Korea and the
USA are ) 735 0779 md 0o respectively. These calaulanions were based on data
provided i Minseey ot International Trade and Indusery. Japan, 1986, Economig
Planming Board, Republic of Korea, 1987 and a magnene tape with data ot the 178
Coensis of Manupacures 1982 provided by the US Department of Commerce, 1984
It should be noted that this arguent refers 1o domesnie markets only, 100 1t
does not take nto account the size of export markets

ANl tour measures of mdustry dharactenisties. were aggregated 1o the SITC
three=digit level PParnal evidence at this Tevel of detnl s tound in the statstical
appending which shows categorical measures ot industry characensngs
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Such a regime usually concerns “stability”. “hasically co-operative arrangements’,
and “specitic roles and norns’ Cowhey and Long, 1983, p. 1538, Examples are
the iron and steel mdustry or the automobile indusery.

Details on industry coverage ot cach of the tive categories of mdustrnal concen-
tration and export concentration can be obtained trom Table BI0 of the statistical
appendix (Appendix B).

Food-processing industries were one exception. These are resource-based but are
close to H-O operations. H-O industries that did not tic the general pattern were
cither partially dependent on natunal resources (construction materuals, pottery,
mgots of iron or steel) or charactenized by large cconomies of saale (perfumery
and cosmctics, road vehicles, finished steel products).

These product-cycle industries also reflect various H-O charactenistics. a fact that
may be related to the result.



CHAPTER 9

Intra-industry trade revisited

The role played by industry-specitic characteristics is quite different in the
new theories of trade from their function in the factor abundance theory. In
the H-O model, industries” factor intensities provide a precise link between
endowments and trade patterns. By contrast, the new theories do not build
on an interaction between industry charactenistics and country attributes
to explan trade. Instead, the presence of some combination of industry
characteristics is shown to be sufhicient to establish two-way trade. Such
an outcome 15 possible even i the case where the cconomic attributes of
trading partners are not distinguishable in any signibicane way (Krugman,
19792). More generaily, the new theories assign 4 more important role to
industry charactenistics as determinants of trading pacterns.

The shift in emphasis complicates empirical analyses based on the new
theories. One problem is to construct measures ot the variables that are
thought to determine patterns of trade. A second s that certain hypotheses
regarding the relationship between industry charactensties and trade cannot
be readily expressed mn the form ot algebraic relationships. Examples are the
umpact of product ditterentiation or of increasing returns on trade. The present
chapter addresses these problems. The scope of discussion, however, is limited
to a set of issues where the theory is fairly precise and the empirical difficulties
are manageable. Such an approach is not comprehensive but is sall helptul in
obtaning an impression ot the extent to which cconomies of scale and product
differentiation may attect the relative extent of IFT. The first scetion of the
chapter presents the test results for several broad hypotheses. The second
section fooks at the industry-specitic determinants of BT DMEs, while the
third section tocuses on the role of vertical product diffesentiation in two-way
trade between DMEs and developing countries.

Intra-industry trade versus inter-industry trade

The tendency tor anadysts to tocus on the share of T total trade (exports
plus imports) was noted m Chapter 4 The most popular measure of 11T
shares was proposed by Grubel and Llovd (1975). Though not mtended tor
such g purpose, the Grubel-Bloyd mdex shows the breakdown of total trade
meo 1its anter-industey (FH-0) and intra-mduseey (non H=-O) components. By
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indicating which of the two components dominates. the measure can be usctul
in identfying the types of determinants that are likely to influence trade in a
specitic industry.

The underlying question concerns the type of trade (inter-industry or intra-
industry) that can be associated with a particular indusery. One limiting case
is described by the factor abundance model, which depends on assumptions
that exclude the possibaliey of HHT. The other, represented tor instance by the
Krugman model, describes a world where all erade is IIT. In reality, both
types of trade will co-exist, and this outconie. oo, has been anucipated by
several theoretical models. Rather than atempung to disunguish between
inter-industry and intra-industry trade n a dichotomous manner, the follow-
g discussion focuses on the degree to which either component 1s present in
the trade of various countrices.

The methodological problem that arises i this context concerns the
appropriateness ot trade-overlap measures. In describing 11T as “an unudy
phenomenon’, Gray (1988) called attention to an tssue that is otten neglected.
Overlapping exports and imports within narrowly detined product categories
represent the “classical” case of two-way trade in horizontally ditterentiated
products. However, the high level of aggregation in trade stanistics, along
with other statistical anomalies, means that the available data do not macch the
concepts of industry or product used in new rade theories. These discrepancies
give rise to fimpure forms” of T, for example, the exchange of products at
ditterent stages of processing.

Most empiricists play down the statistical ditficulties associated with the
measurement of T and regard therr measures as companble with the theo-
reical concept. This pragmatic approach concedes that hde can be done
to reconcile the intormation demands of theory with the available daca.
Nevertheless, it is ditticult to ignore the occurrence of impure torms of 11T,
particularly since some ot the reasons tor the overlap are integral parts of
non-H-0 models. An cclectic approach s adopred here — one that attempts
to assess the ability of various theoretical hypotheses to explain an intrinsically
untidy” statistical phenomenon.

One such hypothesis concerns the mteraction between scale cconomies
and produce ditterentiation. The mere fact that firms produce ditferentiated
versions of a product with increasing returns to scale can result in two-way
trade. Ideally, the analyse would wish to relate the presence or absence of
seale cconomies or product ditterentiation to evidence of the presence or
absence of 1T, Such a eose could best be expressed as a refationship beeween
dichotomous variables. The avaclable evidence, bowever, can be stated only
terms of contintious (not dichotomous) measures. An cmpinically operational
version ot such a hyvpothesis would postulate that the cross-indusery pattern
of T s positively related to the extent of seale cconomies and the degree off
product difterenmanion. Such a proposition - though it cannot be rigorously
concluded trom ac underlyimg model - wouid retect the spint ot the tore-
womy discussion.
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A sccond hypothesis concerns the role of mdustrial concentration. Theories
of IIT do not usually posit a direct link between industrial concentration and
two-way trade. Product difterentiation mayv nevertheless be related to indus-
trial concentration n 2 svstematic nuanner. Product differentiation is likely
to be high in industrics whose market structure approximates monopolistic
compeaton, feading to a low degree of industrial concentration. Ample
opportunitics tor product ditferentiation, on the other hand, are likely to
reduce the extent of concentration.  Accordingly. a micasure of industnial
concentration s expected to be neganvely related to T (Greenaway and
Milner, 1984).

These hypotheses were tested using data tor 80 SITC three-digit categorices.
Mecasures of industry characteristics were computed tfrom US information for
1982, while T shares are weighted averages tor country groups drawn froma
sample ot 47 countries. The cocthicients of lincar regressions presented in Table
9.1 show how cach industry characteristic impacts on IFF shares. Only a small
portion of the varation n IFT shares across industrics is explamed by the three
mdustry characteristics. The poor results may reflect the untidiness of T as
well as the himited apphicability ot any particular theoretical account.

Given the eclectic approach that s adopted here, the individual coctticients
are of more interest than the overall fit of the regression cquation. Theory
suggests that cconomies of scale are the major source of non-comparative-
advantage trade. However, there is only a weak positive relationship between
size clasticities and the share of T, and even this result seems o apply only
to the DMEs. Findings ot this type are common m the empirical literature.
In some cases they have led researchers o recast the measure of plant scale
ceconomies as another mdicator of product standardization - an extreme torm
of redressimg unexpected results. More plausible 15 the suggestion that the
scale ccononies bemg measured by size clasniaties are not those stressed by
the relevant cheory, T may depend on cconomies of scale obtained tfrom
long production runs rather than a large saale of operations (Toh, 1482),

In the case of produce ditferentiation, the weak (and manly positive)
assoctation with T s not surprising. The interpretation, however, is clouded
by the same types of problems that arise with the cconomices-of-scale variable,
The measure used here represents vertical rather than honzontal forms of
ditterentanien. Thus, 1t 1s notideally swited to explan the “classic” type of
T which occurs between similar countries ina Chamberlinian sceting. The
expression used here may b more appropriate indicator of H=O torins of
T which occur when products are differentiated i terms of quality. 1eis this
type of T wlhich developing countnies are expected to engage. The posiave
coctticients tor second-generation NIEs and tor other developing countries are
compatible with this mterpretation, and this pointis considered further in the
Iist section of the chaprer.

While Fable 9.1 shows only weak support tor the role of scale cconomies
and product ditterentaton, the expected negatve relasonship between the
share of T and industrial concentration emerges clearly trom the estimates,
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Table 9.1 Impact of industry characteristics on the share ot lIT.2 by country group,
1985 (beta cocthicients)

Country sample Independent variables®
(nusber of countries Scale Product ‘ndustriai
and areas) economies differentiation concentration Adjusted R® F-value

A. All industries®

All countries (47) Q0.158 0.022 =3.374% 0.08 J.homn
DMEs (22) g.1%2 ~0.088 -0.359» Q.14 3.20%
NIEs (&) -.024 0.0086 -Q.267 0.04 2,200

Second-generation
NIEg (9) -0.021 0.207~a> -3.130 0.21 1.45

QJther developing
countries (10) 9.150 J.144 -0.27 1% 0.0% 2.1t

B. Low-concentration industries?

All countries (47) 0.273 -9.030 - 0.02 1.3

DMEs (22) 0.358%% -0.0013 - 0.09 2.95%4«

aoucces: UNIDO and United States, Bureau »f the Census (1984).

a/ The dependent variable in the underlying linear regressions was the unweighted
average of the [IT share for each country group in 1935. Scale economies are
measured by size elasticities of per person value added, produrt differentiation by
coefficients of variation of export unit values, industry concemtration by
employment entropy indices. All measures of industry characteristics are as definea
in the text and based on 1982 tnited States data.

b/ Variables have been standardized to unit varianre so that parameter estimates are

beta coefficents. The sign of the coefficient of the entropy index was reversed, in

order to reflect the impact of roncentration. Asterisvs denote statistircal
significance at the [(*), 3(#) jnd [J(***) per -ent levels.

;/ Estimates of part A were sbtained on the basis of data for 30 industries defined in
terms of SIT three-digit groups.

4/ FEstimates of part B were derived from data an thase ! irdustries vhose wmployment
entropy indices exceeded the ar:thmetic mean of all %) industries, Resuits tor
subsets nf developing rountries are nat shown, 46 they were not statist eally
significant.

Such a relationship appears in all five regressions of Table 9.1, with four
sut of five cocthicients being statistically sigmiticant. The negative impact of
industrial concentration on I is strongest tor the DMEs.

As mentioned betore, industrial concentration has to do wich a particular
feature of the underlying model of monopolistic competition. This maodel
specities a market structure of numcerous suppliers and a1 low degree of indus-
trial concentration. Industries of this type are likely candidates tor two-way
trade in horizontally ditferentiated produces. A moditied hypothesis which
would refiect this view focuses on industries where concentration is low.
In these industries, scale cconomies and product difterentiation may exert
a positive influence on 11T which s not detected when the entire sample
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of indusirics is considered. The second half of Table 9.1 presents empinical
evidence which provides partial support tor this moditied proposition. In
DMEs, the two-way trade of industries with low concentration is signiticantly
and positively influenced by the extent of cconomies of scale. An analogous,
though weaker. etfect was observed for the NIEs, while the II'T ot other
developing countries reveals no similar evidence. !

Determinants ot IIT intensity in DMEs

Since the PPMEs account tor the bulk of two-way trade. meost analyses tocus
on these countrics. The present seenon adds to these studies by considering
patterns of T i individual DMEs. In doing so. 4 measarement novelty is
introduced. Rather than dealing with the level or share of 1T m total erade.
an attempt s made to measure and analyse the intensiey of T 10 vanous
industrics.

Intensity measures have become familiar tools m the study of (gross) exports
and net trade. There, the term “revealed comparative advantage” (RCA) s often
used to refer o measures that require a normalization of trade flows with
respect to country size and industry size. An analogous (RCA-hke) approach
is adopted here wo derive a measure of Il intensity: which is both country
and industry-specitic. The resulting indicator has the following torm:

11 = — min (,\,,.‘.\l,,)_‘”*
(N + MLNL, + ML)

where X iy exports, M represents imports, ¢ s an mdustry, /is a country, m
reters to total manutactures and w stands tor world totals.?

The present analysis difters from that ot the previous section by oftering an
analysis ot mdividual countries. Henee, the relatve waght ot cach potential
determinant ot T intensity 1s assessed for cach DME. The resulung picture
of two-way trade of the DMEs supplements rhe (more aggregated) country-
specific analysis of specialization and trade in comparanve-advantage goods
mn Chapter 6.

To the extent that measures ot the ntensity of net trade can be regarded as
imdicators ot comparative advantage, they represent the potential of 4 country
to suceeed as a4 net exporter of particular product groups. This interpretation
must be altered somewhat i order to exammne trade i nop-comparative-
advantage goods. However, the meensity of 111 i a4 given product group can
be looscly regarded as an mdication of the country’s potental to engage in non-
comparative-advantage trade. Although the determmants of IFF carry no labels
as concise aad mtormatve as the cassie erade determinants, they play a role
similar to that of factor intensioes i the study of comparatve advantage.

Table 9.2 presents the results of country=specttic regressions ot 11T imeensity
on the set of porential deterninants analysed i the previous section. A
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Table 9.2 Dctermmants of U1 mtensiys of selected DMEs, by country, 1985 (beta cocfticients)
L ALY industries® _ lowsconcentralion industries
Independent variables® Independent variables®”
svale Pruduct Industrial Adjustea Scale Producy Adjusted
Country® coonumies  difterentiation  concentration [ CConomies ditterentiation R?
Australia O, hhaw 0,041 0. 11
Austtia U USRS =0, 341% 0,09 - - -
Belgium AR U] 0,022 ~0,172% 0.08 - - -
Denmarh SIS 0,048 -0,504" 0.21 - - -
Finland [ N . -0.0%0 -0, 379w 015 0.520nH -0,028 0,09
Francve - - - - 0. 302nmk 0,01t 0.03
Iteiand -ultle -0. 102 ~U, | BEwaR 0.04 - - -
ttaly -U.l%u ~0. 21 yman 0,028 0.02 - - -
Netherlands ST 2N 0.0%% -0, 207 0.09 0.260%xw 0,112 0,04
New Zealand SRR A b -0.049 QL2 0.11 O.363mn ~0,048) 0.13
NUtwmay - - 0.00 0,3704w 0.152 .10
Portugal U.slis EUV R R L L L 0.021 9,00 - -
Sweden 0.uNs -0.005% ~0.,290%% u.0s - - -
Switeerlandd [FIRVE N -0.090 -0.2174 0.0 - - -
tnitued bl dom - - - 0.278%w .18 0,14
Latted States U.lGinna =012 -0.,0%5 0.04 0.391nwn ~0.134 0,10

Sources:

"t

For a detinition of

ULNIDU and United States,

oti 1987 Lnited Staltes data.

r

led to the

v kaliumatles tor
d/ Estimates tar
indives eaveodod Lhe atithmetic

exclusion ot

tal}

“low-co

Canada,

mean ot

11T intensity, see the text.

Bureau of the Census (1984),

were derived trom data
industries.

5/ unly those regressions are shown which yielded at least one signiticant coetficient estimate,
the Federal Republic ot Germany, Greecue,
industties’ were obtained on the basis of data tor 80 SITC three-digit groups,
nCentration industries’
all 8O

tor those 4l

Al) other measures are as defined in the text and based

This rule

larael, Jupan and Spain.

industries whose entropy

e, Variables fhave beon standardiced to uanit variance so that patamcloer estimalus afe beta coctticlents,  The

sign ol the

Cutlienibtation.

wettaie

nt ot

the empluyment entropy indeX was Feversod,
Asturisks denote stutistival signiticance al the L%}, S(%%) qud 10(%**%) per cent levels,

in order tu retlect the

impact ot
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remarkable varuation in the strength of the impact of the various industry
charactensties on [I'T ntensity 15 observed. In particular, for six out of the 22
DME countries considered here (Canada, the Federal Republic of Germany,
Greece, Isracl, Japan and Spam) the independent vanables had no signiticant
IMPpact on competitivenress i non-comparative-advanrage torms ot trade.

On the whole, the resules in Table 9.2 corroborate and extend those of
Table 9.1. Like the carlier regressions. the present ones clearly bear out the
hypothesis of a negative impact of industrial concentration on IIT. This impact
was most evident among the smaller DMEs. A possible explanation for the
distinction between large and small DMEs can be based on the argument that
a large home market otfers more opportunitics to increase product variety.
A large country could be expected to have a greater demand tor imports of
difterentiated products because ot its extended preterence diversity. And the
high potential tor 1T may be spread more evenly across the entire range of
manufactures than is true tor a smalt country. where competitiveness in 1T
appears to depend more strongly on the type of indusery.

A signiticantly  positive cocthaent for scale cconomies was frequently
obtamed and usually associated with low-concentration industries. Even
in those countries (Finland, Now Zealand and the USA) where statistical
stgniticance of the scale-cconomies  cocfficient applied to all industrics,
the strongest results applied to the restricted sample of low-concentration
ndustries. Morcover, the prommence of scale economics in low-concentration
industrics was not confined to the smaller DMEs but can be observed for
France, the UK and the USA.

In summary, there s empirical evidence that the intensity of two-way trade
of DMEs 1s subject to the types of determinants employed in a model of I
under monopobstic compettion. The degree of international competitiveness
in two-way trade — partcularly in small DMEs - appears to be greatest in
mdustries where concentration is Jow and the scope tor product differentiation
is high. The degree of competitiveness in the two-way trade of these induseries
1s otten positively influenced by cconomies of scale.

The role of vertical product differentiation in IIT

The toregomyg analysis suggests that both product ditferentiation and scale
cconomices mHuence I The tirst part of this conclusion, however, must be
quabticd smee a prease measure of the degree ot hornizontal ditterentiation in
anndustry s notavailable, In fact, the extent to which product differentiation
mthences T depends upon the vanable's assumed relagonship with mduserial
concentration. Further ambiguity arises tfrom the face that the measure of
vertictl (not horizontaly ditterentiaon mtroduced in Chapter 8 was of ittle
unportance as 4 determmant of 111 shares i broad groups of countrices.

This state of empirical atbairs s unsatbstactory, Despite mndirect evidenee
that product ditterentiation seems to mtuence 10F, there s a lacuna as far
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as measures of ditferentiation and ther relation to trade are concerned.
No quantitative indicator that would permit a comprehensive assessment
of the impact of horizontal ditterentiation on patterns of trade is available.
Nevertheless, there 1s scope for 2 more detailed analysis of the way in which
vertical ditferentiation attects two-way trade, in particular the trade between
DMEs and developing countries.

A ‘factor abundance” model of HT developed by Falvey (1981) can serve
as the backdrop tor this tentative analysis. The model focuses atiention on
a partcular industry operaung in a two-country world. The industry is
assumed to use a given stock of (industry-specitic) capital in combination
with labour, and product difterentiation over a whole range of qualities is
possible. Difterent product specitications (quality levels) are distinguished by
the capital-labour ratios used in production. As a general rule, it is assumed
thac higher quality requires a higher capitalHabour ratio.

When the endowments of the two countries ditter, the capital-abundant
country will have a comparative advantage in high-quality products and the
labour-abundant country in low-quality products. This creates a potential for
intra-industry specialization based on factor abundance. If demand conditions
permit, the two-way trade of the countries will reflect this pattern of speciali-
zation. Such a model is best suited to the analysis of HT between DMEs and
developing countrics where differences in factor abundance are substantial.
The concept of vertical differentiation then provides an explanatory device
to bridge the gap between conventional and modern views of international
specialization and trade.

Additional insight into the sources of IFF between DMEs and developing
countrics can be gained from a sccond model developed by Flam and Helpman
(1987). Thaeir simplitied approach to trade in vertcally differentiated products
difters from Falvey's by assuming that labour is the only tactor of production.
The Flam-Helpman model recognizes two countrices, both producing the same
product but with ditterent levels of etticiency. International specialization takes
the torm of product ditferentiation by quality types. Such specialization s
assumed to be Ricardian, or technology-based. The comparative advantage
of one country (the "North') is in high-quality versions of the ditferentiated
product, while that of the other country (the "South’) is in low-quality
versions., Two-way trade will occur it the quality range being produced in
cach country does not march the product versions that are demanded.

Flam and Helpman go on to assume that higher quality versions of the
product require larger labour mputs per unit of output than do lower-quality
versions, In a competitive cquilibrium, the higher-quality versions of the
ditterentiated product command a igher price. Based on the assumed pateern
of specialization and T, st tollows that the South will export products ot low
gualiey and low price 1o the North and will import veistons of lagh qualicy
and high price.

Testable hypotheses abone BT between o DME and a developig country
can be developed on the basis ot the latter model. Av i previous instances,
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such hypotheses are only formulated ‘in the spirit” of the underlying theory
and not rigorously derived from a tormal model. The theory implies that
the probability of bilateral IIT in a particular industry will be larger if there
are substantial opportunitics for vertical differentiation between North and
South. More speaifically, there will be a difference between the quality of
the DME’s exports to the developing country and the quality of its imports,
and this ditference can be related to the extent of bilateral 1IT.

The role of quality difterences as a deternunant of bilateral HIT can be
described in terms of two alternative propositions. One concerns the ‘direction’
of quality differences. If the quality of the DME’s exports to the developing
country is superior to that of its imports from the latter, a relatively high share
of lIT in bilateral trade obtains. In this sense, the mere direction of a quality
difference is expected to impact on the share of HIT between pairs of trading
partners. Second, not only the dircction but also the extent of differences in
quality may have a predictable impact on bilateral IIT. The wider the gap in
quality between the two trade flows, the higher will be the portion of IIT
in bilateral trade (provided that qualities of the DME’s exports and imports
difter in the way described).

Empirical tests of these hypotheses are carried out by lincar regression.
The dependent variable 1s the share of HT in bilateral trade of a given
product group between a DME and a developing country. The independent
variable, reflecting the impact of quality difference, 1s defined in accordance
with the arguments of Flam and Helpman (1987). Price differences are used
as a proxy for differences in quality where, for reasons of data availability,
prices arc cxpressed as trade unit values. For a given pair of countrics (onc
DME and onc developing country) and a given product group, quality
diffciences are proxied by the ratio between the unit value of the DME's
exports to the developing country and the unit value of its imports tfrom
the developing country.? Corresponding to the two versions of the quality
difference hypothesis, the independent variable is expressed in ewo alternative
forms. First, the dircction of quality differences is represented by a dummy
variable which takes the value of 1if the ratio of unit values exceeds unity
and assumes a value of 0 otherwise. Sccond, the extent of quality differences
is measured by that ratio ieself.

Other independent variables used in the present regressions are those intro-
duced in the Last section of Chapter 7. They include: the negative of the
absolute difference between trading partners in per capita GDP (a measure
of income similarity), the negative ot the absolute difference in total GDP
(a measure of sinmlarity in size), the arichmetic mean ot per capita GDP of
the two trading partners (a measure of the average income level), and the
arithmetic mean of total GDP (a measure of average size).

The data sct underlying the estimation of regression cocthicients is very
large. Individual observations relate to the bilateral trade of a DME and
a developing country where cach trade How s expressed at the four-digit
sub-group of the SITC Al trade in manutactures is considered, and the
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country pairings arc exhaustive (22 DMEs and 25 developing countries). Thus,
the 2malysis provides a comprehensive documentation of HT in manufactures
between North and South in 1985.

The results obtained from this sample of over 200X observations are
summarized in Table 9.3. They show very clearly that “conventional’ forces
such as country similarity in terms of income and market size, average income
and average market size influence two-way trade between North and South
in much the same way as chey affect 1IT in general. All four cocthicients are
highly signiticant ard carry the expected signs.

The role of quality ditterence is also apparent from the regression coefficients
of Table 9.3. The direction of quality difference 1s seen to have a significant
impact on the share of IIT between DMEs and developing countrics. When
the extent ot quality differences is taken into account, the overall impact is
weaker though the regression coctticient is still statstically signiticane.

The results of Table 9.3 provide a general impression ot the way deter-
minants (and, particularly, quahty ditterences) mfluence the T between
DMEs and developing countries. Because the extent of vertical difterentiation
varies widely among industrics, a more detailed examination of the resules
is desirable. That step would help to identify the industries where vertical
differentiacion makes the most important positive contribution to two-way
trade. Such industries might be promising ficlds for developing countrices that
hope to build new trade relationships with DMEs.

This question can be addressed by breaking up the present sample into
industries detined at the three-digit level ot the SITC and re-estimating the
tirst of the two relationships shown in Table 9.3 for cach industry. The
regression coctticients of the direction of quality ditference (shown in Table
BY of the statistical appendix) yicld interesting evidence on T of individual
industrics. The quality ditterence vanable performed contrary to expectations
(that is. it carried a negative sign) tor less than one-third of the 87 industries
considered. However, the negative cocthicients were statistically signiticant in
only four of these cases. For another one-third of the industry obscrvations, the
quality difterence coethicient was signiticantly positive. Not all the industrics
n this subsct accounted for large portions of the total value of two-way trade
between DMEs and developing countries. The tollowing discussion focuses
on those industries where two-way trade between DMEs and developing
countries exceeded the mean value for dhe entire sample of industries.

Because the models dealing with quality ditterentiation as a source of IT
recognize only hnal goads, 1t 1s appropriate to begin this summary by consid-
cring the results for consumer-goods industries. Trade in teleccommunications
apparatus = which includes most consumer clectrories products - accounts
tor the largest portion of T between DMEs and developing countries in
tinal products. The signiticantly positive coctticient tor the qualiey difference
vartable indicates a dintinet division of Libour between DMEs and developing
countries. This result 1s especially important in view ot the industry’s promi-
nenee i the total 11 between the two country groups. The balance of tr b in
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Table 9.3 Tmipact of quahty ditterences on two-way trade between DMEs and developing countries and arcas, i’ 1985

. ___Independent variables®’

Direction of  Extent of
) Income®’ size®’ Average!” Average®’ quality quality F-
Dependent variable® similarity similarity income size difference® difference’’ value
1IT-share 0.026% 0.096w 0.016% 0,109~ 0,028~ - Wiy, 7 4™
0.026% 0.106% 0.016% 0.120% - 0.003wwn 36.02%

Source: UNIDO

al

The number of bilateral trade flows (21904) considered in the two linear regressions i{s much less than the
theoretical maximum which would apply for trade in all four-digit SITC categories involving 22 DME countries and
25 developing countries. The reason is that only non-zero values of 11T could be considered due to the definition
of the quality-difterence variables.

Independent variables (other than the dummy variable indicating the direction of quality difference) have been
standardized to unit variance. Asterisks denote statistical signiticance at the 1(®), 5(%*%) and 10(#*#%) per cent
levels.

1{T-share in bilateral trade of a four-digit SITC category between a DME and a developing country,

Negative of the absolute difference in per capita GDP of trading partners.

Negative of the absoulte difference in total GDP.

Arithmetic mean of per capita CDP of trading partner countries.

Arithmetic mean of total GDP.

The dummy variable used to indicate the direction of quality ditference assumes a value of 1 it the unit value
ratio (exports/imports) of the DME's trade with the developing country exceeds unity and the value of O otherwige.
Ratio between the unit value of the DME's exports to the developing country and that of its imports from the
latter.
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telecommunications apparatus was slightly in favour of developing countries,
and the industry appears as a quite promusing arca of trade expansion for
this group.

Similar results were obtained for trade in domestic clectrical equipment.
Although the total value of 1IT is substantially less than for teleccommunications
appzratus, the developing countries are net exporters and quality differences
exert the expected influence. Other types of consumer goods where vertical
differentiation is an important determinant of two-way trade are rubber articles
and plastic articles.

The most striking exception among consumer goods was the clothing
industry. The quality difference vanable had a significantly negative impact
on the share of North-South lIT. This means that, in cases where the quality of
a DME's exports to a developing country is superior to that of the reverse trade
flow, the share of HT tends to be low. Viewed from a different angle, the net
exports of developing countries are higher if the relative quality of their gross
cxports is low. An explanation for this negative (positive) impact of quality
difference on IIT (net exports) can be stated in terms of price differentials. As
the developing countries’ gross exports become cheaper in relation to those
of the DMEs, their net exports rise.

Other instances of a statistically significant impact ot quality difterence on
the share of HT were detected among capital goods or industrial intermedi-
ates. Although they are not truly represented in the 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 IT in vertically differentiated products (of all types) is bound to arise
*because in a given country the range of produced qualities does not correspond
precisely to the demanded range of qualities”. If demand for intermediate and
capital goods as well as demand for final goods is considered. the same basis
for IIT in vertically differentiated products still applies. And quality difterence
plays the same role in the two-way trade of these goods as it does in consumer
products.

The results of mdustry-specitic regressions scem to support this view.
The category with the largest value of BT between North and South s
clectrical machinery and apparatus. These products consist mainly of capital
cquipment and related equipment components. Sinularly. the sixth-largest
trade category by value of IIT (Cother non-clectrical machinery’) 1s also a
capital-goods industry. The quality ditterence variable tor both industries was
positive and statistically signiticant. Three other capital-goods industries with
signiticantly positive cocfticients have lower trade levels, though these are by
no means neghigible; they nclude textile and leather machmery, machines tor
special industries, and ships and boats.

The occurrence of signiticantly positive cocficients was greatest anong,
producers of ntermediate goods, and many of these industries accounted
tor substantial amounts of BT Examples mclude organic chemicals, plastic
materials, paper and paperboard, glass, and two steel categories (umversals,
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plates and sheets and tubes, pipes and firings). Other instances of qualiey dif-
terentiation in the T of industries producing intermediate goods were noted
for metal manufacwures and for equipment tor distnbuting clectricity. From
such results, evidence of quakity differentiation on the basis of technological
differences may be inferred.

The role of quality ditference in HIT could be discussed at greater iength
but would probably reinforce the general impression that the effects are not
unitorm across a broad spectrum of manufacturing industrics. More detailed
industry-specific studies would shed light on the particular characteristics of
IIT. However, such an approach would go far beyond the scope of the present
study, and the industry-specific regressions reported previously mark the end
point of this exercise. Though not comprehensive and highly tentative, the
forcgoing results reveal several insights regarding the relationship between
vertical difterentiation and HT. The most important is that, on average, quality
difference has the expected impact on North-South T, Morcover. this impact
is not restricted to consumer goods — as theoretical models might suggest — but
holds also for industries producing intermediates and capital goods.

Annex: Foreign direct investment versus trade

Ir this chapeer statistical tests were performed to ascertain whether or not the
variables that have been theoretically linked to intra-industry trade influence
this type of trade. As pointed out above, the empirical results obtained are not
particularly strong. !t the role of scale economics and product differentiation
appears somewhat ambiguous, then are there other factors that might at lease
partially account for "IT?

In a standard H-O model. differences in factor endowments produce
differences in factor prices and produce prices. If resources are immobile,
trade in goods takes place. If factors are allowed o move between countries,
factors (in particular capital) will move in response to international differences
in factor prices until all differences in factor rewards are arbitraged away. And
inter-industry trade and FDI, for instance, act as substitutes tor cach other. As
was mentioned carlier, the international movement of physical capital may
have accounted for the weaker results obtained for this factor in attempting
to explain inter-industry trade.

The situation is much more ambiguous with respect to intra-industry traae
and spectalization. Since this tvpe of trade can occur where no significant
differences in factor rewards exist, FDI can also occur in a similar environment.
In this casc, does FIN act as a substitute for trade or as a complement? At
this point even the theoretical work on this question is not clear. On the
one hand, Agmon (1979) argues thar FDi and intra-industry trade are strong
complements. The reasoning behind his conclusion is that the same factors
that have led to the growth of TNCs are also the factors that stimulate
intra-industry trade. This would scem intuitively plausible as the volume
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of 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 some cases FDI is a substitute
tor trade and in other cases it 1s complementary to it. The result depends on
the type of product being traded, the size of transaction costs, and the extent
of scale cconomies. A similar result can be obtained within the standard H-O
tramework. Markusen (1983) has recently tound that a suitably moditicd H-O
model can yicld 3 varnety of circumstances where FDI and trade are cither
substututes or complements. He also shows that differences in production
technology between countries and a variety of product and factor market
distortions can lead to situations where FDI and intra-industry trade are
complements rather than substituces.

Empirical studies on this issuc are at this point scarce. Norman and Dunning
(1984) find that intra-industry FDI tends to be greatest in technology-intensive
industries such as chemicals and allied products, crgincering products, and
clectrical and clectronic products. In a recent survey on intra-industry FDI,
Rugman (1985) concludes that this type of FDDI would be most common
among high-income countrics. The primary industry characteristics would
be a high-income clasticity and a high level of technology. Intra-industry
FDI would scem to be determined by the same fartors that determine intra-
industry trade.

Over the last thirty years, the H-O model has been refined to deal with
the international mobility of capital. This development has been part of a
more general line of rescarch aimed at investigating the cffects on predicted
patterns of trade of relaxing some of the more reserictive assumptions of
the H-O model. The advantage of starting with the H-O modcl is that it
concentrates on the relationship between a country’s pattern of international
trade and specialization and its endowment of factors of production, such as
capital. The international movement of capital, such as FDL, can be treated
in a manner similar to changes n the factor endowments of the sending and
receiving countries. Thus, the relationship between international trade and
foreign investment can be analysed in an integrated fashion rather than ereated
as scparate and relatively unrelated phenomena. From these propositions it can
be established how FDI flows affect patterns of trade.

In an H-O framework, trade and FDI are potential substitutes. The greater
the volume of trade, the lower the volume of FDI and vice versa. It can also
be anticipated that FDI flows from relatively capital-abundant countries to
rclatively capital-scarce countries. FDIL like trade, also affects the relative prices
of factors of production. As scen above, international capital movements tend
to equalize factor prices across countries. Like trade, FIM would tend to raise
the return to the relatively abundant factor in both countries.

The H=0O framework also yiclds testable hypotheses concerning the fows
of EDI. From the model one would assume that DI would tend to originate in
capital-sbundant countries and flow to capital-scazce countries. The empirical
evidence on FDI scems broadly consistent with this hypothesis. Gross inflows
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and outflows of FIM on a per capita basis scem to vary systematically with
income per capita. Gross outflows are high for the highest-income countrics,
but then fall off sharply as a country’s per capita sncome dechines. Gross
inflows also decline systematcally with per capita income, but not as rapidly
as outflows. As a resule, only the richest countrics have net outlows, and the
middle-income countries tend to have the highest netinflows (Dunning, 1981).
Further Baldwin (1979) has shown that FDI ot the USA tends to be highest
in labour-intensive industries, which generally contorms to the predictions of
the H-O model. {t was also hypothesized that taritts (and other barriers to
trade) would tend to sumulate FDIL. Empintcally this scems to be the case,
as aaritt and non-tantt barriers have been found to promote FDLL at least in
developing countries.

The familiar mode! thus provides a simple explamation of FDI as a process
of arbitrage where firms move capital from a location where its return 1s low
to a locanon where its return s higher. As a consequence, the explanation
tor FDI can be ticd to the exinting and well developed theory of intermational
trade. This explanation, however, may be somewhat too neat. Several obvious
anomahies appear with respect to the international movement ot capital.

It has been observed that dic USA tends to have net outlows of’ FDI
and netimports of portiolio capital. This poses the question of whether it is
possible for equity capital to be cheap (abundant) and porttolio capital to be
expensive (scarce) simultancowsly. Furthermore, many developed countries
simultancoushy aterace FDI and export capital abroad. Such behaviour does
not scem to be consistent with the expore of capital trom capital-abundant
countries to capital-scarce countries. The existence of such anomalies has
Ied to g considerable amount of theoretival work concernimg non-tradicional
explanations of FDLAs a starang pont, most of this work assumes that the
major vehicle tor EDE s the TNC. Since it has been shown that the existence
of TNCs v mcompatble with the assumpuion of pertect competition, 1t is
not surprising that at least some observed FD Hows are inconsistent with the
results obtamed trom the H=-O) model. For example, 1t perteet competition
prevatls mocapital markets, any ditferentials petween the returns o capital
engaged m varous acovities would be briskly competed away. It this 15 not
the case, capital may not carn a homogencous rate of return within a country,
and thus capieal Hows may become difficule to predicr.

Moving away trom the assumption of pertect competinon has yielded
several other explinations of FDE which tocus on the operation of the TNC,
One of the carliest explinations of FDE s the product-cycle hypothesis.
According to this hyvpothesis, new products are mtally produced in the
developed countries owing to the avalability ot research and development
tacslities and the locanonal advantages of being close to the expected market.
As the production process becomes standardized and the domeste market
breomes saturated, tirms begin to export the product. It successtul, tirms may
start to anvest i plant and cquipment abroad where costs may be lower, The
ti wal stage of the process may mvolve FDEHows into developimg countries with
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the production being exported to the market where the product was originally
produced. According to the product-cycle hypothesis, FDI could occur erther
as a resule of the interpenctration ot developed countries’ markets or the
development of lower-cost production sites. The former would mvolve FDI
among capital-abundant countries and thus would not be casily explainable
in & more traditional capital-arbitrage tramework.

The idea of a cvele can also be found m Kojima (1978). In Kojima's
moacl FDI flows trom developed countries into developing countries on
the basis of comparative advantage. This type of FDI is “trade-oriented’,
in the sense that it allows previously unexploited resources to be used.
Therctore Hows of DI in this model result mataly trom the evolution of
the international division of labour. This 1s an ‘mdustry-cycle” approach as
opposed to Vernon's ‘product-cycle” approach. The model, while appealing,
is not particularly general as much FDI does not fie this patiern. However, it
was developed o oxplan Japancse FDI and expliatdy recogmizes thar other
torms of FDI mav call tor other explanations.

The product-cycle and industry-cycle hypotheses, while seemingly capable
of explaining some torms of FDI, are not particularly usetul. Most recent work
has built on the explamations provided by Hyvmer (1976) and Kindleberger
{1969, The starting point ot these explanatons s that firms undertake FDI
in order to capture harger protits trom a monopoly over rent-vielding assets.
Some of these advantages may include patents, access to technology, mana-
gertal skills, marketing skafls, or a recogmizable brand name. In this situation,
rent s detined as a rate of retvan greater than chat which would occur n
a pertectly competiive market. I capturing the renes available trom such
rent-vickdmg assets outweighs the disadvantages of operating in a foreign
muarket. FDI may occur. A weakness of this explanation lies in the question
of why tirms would bother with FDI when these rents could theorctically
be captured via selbng or leasing intangible assets. However, it markets tor
these assets are impertect, rents can be recaved by the owners of the assets.
Muarket imperfections generally occur becatse of the special charactenstics
of intangole assets which make arms-length transactions dithicule. Many of
these assets, espectally technology, have public-goods characteristics in the
sense that their use does not diminsh thetr stock. Also, once developed,
tecknology may be reproduced at Dittle cost. It such assets were sold in the
open market, thar avatlability would quickly become such that the inno-
vatng tirm could gain licde by sellimg them. A sccond problem s that it
prospective buyers are fully informed about the produce, the firm's market
power nught vanish. Thus, exporting or FDIE Hows become more attractive
alternatives,

Another gquite popular explanation ot FDE as the internalization theory
tormulated by Buckley and Casson (1970). This model emphasizes the atore-
mantioned market tulures tor technology and intermediate inpues, The cor-
responding markets are considered impertect i che sense that they are ditthicule
to organize, pose serious problems of ancertinty, and often make it ditticule
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to cxploit fully the value of intangible asscts. In order to bypass these imper-
fections, firms internalize their operations. This involves the familiar forward
and/or backward integration of production activitics. 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 mternalize
is particularly strong. The creation of innovative production processes or
products involves lengthy time lags, considerable investment, and sometimes
a high degree of uncertainty. Under these circumstances, the firm may well
be able to reduce its outlays by internalizing its operations rather than using
external markets. A further possible benefit of international internalization is
that the firm may be able to set intra-tirm prices in such a way as to avoid
certam iypos of government intervention (i.e. transfer pricing).

The most recent approach to FDI involves pulling together various expla-
nations of such investment in order to attempt to tormulate 2 more unitied
explanation. This eclectic theory of FDI, which is also sometimes referred to as
the OLI {(ownership locadion internalization) paradigm, has been developed by
Dunning (1977, 1981). In this modcl, three essential conditions must be met tor
FD! to occur. First, the tirms should possess ownership advantages associated
with intangible assets mentioned carlier. Scecond, locational considerations
such as tarifts and transportation costs should dictate whether a tirm pursues
FDI rather than cxports the product. In engaging in FDI, the firm must
consider whether it can overcome the locationai disadvantages of operating in
a torcign location. Dunning also emphasizes the opportunities of combining
ownership advantages with the favourable factor endowment advantages of
forcign countrics; while factor endowments are considered, they enter the
model in a different way from in the H-O modcl. Finally, internalization
must be considerably more beneficial to the firm than sclling the advantages
it possesses on the open market through licensing,

What scems clear is that many of the dithculties associated with explaining
the patterns of FDIare associated with intra-industry trade, This type of trade
1 ditficult co reconcile with the standard H-0 model, as it clearly implies thae
a country has a simultancous competitive advantage and disadvantage in the
same product category. Intra-industry trade can occur in a world where there
arc no differences in tactor endowments and thus no difterences in factor prices
between countrics.

At this point it should be clear that the knowledge concerning the deter-
minants of FDU is incomplete at best. In the most general terms, it scems
that the H-O prediction that FDI will fow from capital-abundant countrics
to capital-scarce countries scems to be correct in the long run. Since in the
book the focus has been on long-run changes 1 speciahzation and trade,
the H-O model may not be totally inaccurate. However, a simple H-0
story of FDI may be less well suited to explain the How of FDI among
capital-abundant countries, where there seemis 1o be more going on than
simple capital arbitrage. Many of these Hows may be intra-mdusery FDI,
which 15 more dithicult to expliin. Attempts at an explanation usually rely
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on some form ot internalization of intangible assets. However, at this point
the literature lacks an overall theory of FDL Progress in this area is further
hampered by data limitations which constrain the possibilities to test various
theories empincally.

Notes: Chapter 9

1

2

The role of verueal ditferentiation for low-concentration industries cannot be
accurately assessed on the basis of the results of Table 9.1.

This measure of II'T ntensity is anaiogous to the RCA indicator introduced
in UNIDO, 1986, The dotinition also reflects Deardortts 1984 suggestions
on the preferred way to design dependent variables in regression analyses of
international trade.

In order to correct partially for ditterences between fob. and cif. reported
data, the unit values of bilateral exports/imports are first divided by those of the
corresponding trade Hows between the DME country and all its trading partners.
Thus. the rano actually takes the torm of a pair of ‘normalized” unit valucs.
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CHAPTER 10

A retrospective view

Previous chapters have reported on a wide range of findings. An cmpiri-
cal examination of mainstream models suggests the cxistence of a sct of
‘corc’ determinants which govern patterns of specialization and trade. The
strength of these determinants varies depending on whether inter-industry
or intra-industry aspects are being considered and on the degree of similarity
between trading partners. National differences in relative factor abundance
have a pereeptible impact on net trade and inter-industry specialization which
partly conforms with the spirit of the factor abundance theory. Similarities
between countries impact specialization and trade when intra-industry trends
arc examined.

The description and analysis of these relationships Icads 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) Acthe level of particular industrics, inter-industry patterns of comparative
advantage on average follow H-Q) predictions where the *human factor’
of semi-skilled labour plays an important part.

(¢) The degree of intra-industrial specialization tends to be greatest among
countrics that are similar in their cconomic characteristics. Intra-industrial
specialization is also positively associated with higher levels of income,
with greater cconomics of scale and with low levels of industrial con-
centration.

The structure of this empincal thesis is clear. It starts from the broadest
level of aggregation — the pattern of speciahization distinguishing between
manufacturing and other sectors of the cconomy. Having identificd the
deteeminants ac this level, attention turns to the inter-industry structure and
isolates the major forces that determine the composition of the manufacturing
sector, Finally, the thesis considers the intra-induserial pattern of specialization
and the relevant determimants. Each of the three components of the thesis is
brictly considered below.
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Sectoral comparative advantage

The asscrtion that abundance of capital is a source of sectoral comparative
advantage is supported by several picces of evidence. The DMEs’ overwhelm-
ing shares in global production and exports are matched by an cqually large
proportion of the world’s supply of physical capital. The abundance of physical
capital is a general characteristic of the pattern of factor endowments which
applics to all DMEs.

The results of the cross-country analyses of net trade in vartous industrics
lend further support to this view. Physical capital and highly skilled labour
arc both important determinants of net exports: the former usually has a
positive impact. while th~ latter generally has a negative impact. As there
arc a number of reasons to interpret these cross-country resuits as a reflection
of scctor-wide determinants, physical capital 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 ditferences in the cross-country pattern of tactor abundance.

Inter-industry comparative advantage

The statement that the inter-industry pattern of comparative advantage on
average follows factor abundance rules receives support from several parts of
the study. A comprehensive test was conducted for 46 countries, %) industrics
and four factors. On average, net trade and factor endowments were found
to be related as predicted by the generalized H-Q) theory.

The factor abundance proposition appears to enjoy a considerable degree
of empirical support despite the unrealistic nature of some of the assumptions
required for its formal denivasion. In face, at least one of the assumptions
usually made to derive H=0O resules s grossly violated in the real world. The
postulate thae factor intensities of industries are the same in all countries (even
in the weak sense of an ordinal cquivalence) is clearly refuted by the evidence
compiled here.

Further support tor this interpretation is derived from the country-specitic
results on inter-industry patterns of output and trade. Because the H-O
theory in higher dimensions is country-oriented racher than industry-oriented
(Deardortt, 1980, 1982), the resubes for individual countries are espeenlly
relevant. There is o distinction, however, between patterns of specialization
in output and trade: the evidence pertainimg to exports exhibies shghtly stronger
H=-O) traits than patterns of output.

The amalysis of intee-industry patterns of comparative advantage reveals
other, more detated, features. Among the tour factors of production studicd,
only semi=skilled Labour behaves in i eypical H=-0O fashion. The basis for this
assertion i tound n the general test of the factor abundance proposition
Chapter 7. Additional support 1s obtained trom the country-specttic results
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(mentioned above) which assign an important rol: to a broad class of labour
as a source of inter-industry comparative advantage.

Two other remarks on the role of semi-skilled labour in an H-O context
are usetul 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-O standards. A sccond, and somewhat
contradictory, characteristic is that the factor is prabably not pertectly mobile
berween domestic industries, and that to the extene that it is not, another H-O
assumption scems to be violated.

Intr: -industry specialization and trade

The intra-industry picture is a detailed mosaic of specialization and trade
in differentiated products. Except for special cases — for example, two-way
trade between DMEs and developing countries — the precise pattern of
intra-industrial specialization (which country produces and cxports which
product) is arbitrary. The extent of such specialization and trade is nevertheless
influenced by several forces, some of which are country-specihe while others
arc industry-specific.

Country-specitic factors were shown to exert a strong influence on the fevel
of IIT. Income levels are positively associated with HT in almost all industrics.
Similaritics between trading partners (with regard to both income and market
size) also have a strong positive impact on levels of bilateral HT. In addition,
industry-specific factors influcnce the intra-industry share in the whole of an
industry’s exports and impores. The intensity of T is systematically higher in
industrics that are relatively less concentrated (particularly among the IDMEs).
And within this class of industrics, IIT intensity is sensitive to economics of
scale. This pattern of ‘nested” effects on the share of ITT is largely in the spirit
of the major modcls of intra-industrial specialization.

Finaily, the analysis of two-way trade beeween the DMEs and developing
countrics provides results that represent a point of tangency between the theory
of comparative advantage and its aleernatives. Differences in specialization are
influenced by quality difference between versions of an mdustry’s products.
This result may well have its roots in factor abundance which may affect
patterns of specialization even at the most detailed level.

In conclusion, the focus of this book has been on the presentation of
empirical data and on the interface between empirical and theoretical aspects
of specialization and trade. The need 1o bring these two lines of research more
closely together ofters a rich agenda for further work. Because the scope of the
study has been rather broad, no parcicular aspect could be treated in the depth
that a more narrowly focused study would afford. Theretore one objective
of turther work along the lines of the present book would be to deepen the
amalysis of certain subjects.

Further progress on the methodological tools of trade analysis s also
desirable = and most likely. There are opportunitics to improve on the
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cmpirical measurement of a number of concepts, tor example. Measares that
would better reflect the underlying theoretical concepts are expected to provide
a clearer understanding of the forces driving today’s world cconomy and serve
as a much stronger bridge between theory and empirical work. Examples
relate to the assessment of countrics’ resource bases, the measurement of
industrics’ factor requirements and, in particular, the measurement of industry
charactenstics from the realm of new trade theones. Progress in the arca of
country analyscs is also important, as the underlying factor abundance theory
is country-oriented. The types of results that can be expected might be more
relevant to policy ssuces than the sweeping conclusions usually drawn from
cross-country studics.

As far as the results on factor abundance and trade are concerned. the
major poirt of interest concerns the role of semi-skilled bhbour. Much of
the evidence analysed here was based on a very broad concept of this type of
labour. Future rescarch could be directed towards examining the relationship
between trade and semi-skilled labour in a more detailed fashion. Refinements
in the measurement of labour categories that embody skills closely related to
the production process would be desirable. In this connection a more extensive
analysis of the relationship between trade and semi-skilled labour from both
an industry-specific and a country-specific view should be attempted.

Among the many posstbilitics to improve on the analysis of HT, two can
be mentioned. First, new insights could be expected from more extensive
investigations of industry-specific IIT. Case studies might be particularly
uscful in order to get a grasp on the precise type of ewo-way trade under study.
Sccond, the role of vertical difterentiation in T deserves more attention than it
has sometimes received. More evidence is needed on intra-induserial variations
in factor intensitics, on ranges of product quality, and on the ensuing potential
tor developing countries to participate in two-way trade in manufactures. With
these new tools, the two bodices of theory considered here can be fitted more
closcly with empirical accounts of trade and specialization.
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A procedure for validating the H-O proposition

The propositions of the gencralized version of the theory of comparative
advantage can be expressed in terms of covanances or correlations. The
simplest correlation result is that of a non-positive relationship between
the autarky prices and net exports of cach country. The corresponding
incquality reads

piL = (=12 ... .n (h

where p? and ¢, are two column vectors and - designates the transpose. The
first of these vectors represents the autarky prices of m goods. The second
refers to the net exports of country j, which has been chosen arbitrarily trom
among, the 7 countrics of the model. In order to obtain a relationship that
simultancously embraces all m goods and n countrics, two matrices can be
formed, namely

li

P' = |pipi...pil @

and

T

It ..t 3

The two matrices combimne the autarky prices and the net exports of all
countrics.

A statement of comparative advantage which holds under fairly peneral
assumptions can then be written as 4 matrix incquality ot the following
torm:

u, (P #T)u, - 0 (H

where u,, and v, are vectors containimg only Is and of fengehs mand o, respec-
avely. Muluplicanon of the two matrices P2 and T s carried out m an clement-
by-clement fashion, giving rise to the Schur product specitied by #. In the
literacure, (4) is usually presented in the form ot an inner product petween two
expanded vectors so as o retan the corrclation character o the hypothesis
(Deardortt, 1980). The cquvalence beeween such extended correlations and
the present reformulation as 4 matnx mequality s casily catablished.
Starting trom (4). the basic H=O relationship for higher dimensions can
be camly stated. The generahized H=-O proposition must be ot the same form
as the generabized baw of comparative advantage. In other words, a linkage
ts required between a trade matnx (T i the above example) and another
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matrix representing the determinants of this trade (P+  in the case of the
law of comparative advantage). The stateinent of H-) relationships must
incorporate variables representing factor abundance and factor intensitics as
well as trade. In order to simplify the exposition and to retain a close link
with the empirical results of Chapter 7, factor intensities are assumed to be
the same for 2l countries. In that case. such intensitics can be represented by
a matnx

A= ld;,, l (5)

where g, is the share of factor h in the value of output of good i. and h
runs from | to k. The abundance of factor I in country j is measured by
the variable v and is summarized in the matrix

V = il",,l. (())
The factor abundance proposition can then be stated as
u (V#AT) u, =0, ™

in close analogy to ($. From (7) it can be scen that the generalized H-O
proposition can be expiessed in the same “correlation-like’ form as the law
of comparative advantage (4).

The major ditferences between the hypotheses represented by cquations {4)
and (7) cin be casily summarized. First. in the H-O tramework the matrix
of determinants is represented by the factor abundance matrix V racher than
p*. the autarky price matrix. Sccond, the impact of factor abundance on
trade is “filtered” by factor intensitics. This yiclds che tamiliar relationship
between factor abundance (V) and net exports of factor services embodied
in traded goods (AT). Third, because conditions ot factor abundance convey
comparative advantage and trade is expressed as net exports, the sign of the
incquality in (7) s reversed as compared with (4).

The relationship between the basic law of compa ative advantage and the
H-O hypothesis 15 apparent from 1 comparison between the incquahitics
m (4) and (7). The hypothesis emiploys the law of comparative advantage
to cxplain trade in terms of 4 Cprimutive’ set of characterisiics such as
tactor undowments. One of the essential methodolagical steps for the factor
abundaice theory to be operative 15 to move from the space of direct
goods trade (represented by T) o the space of mdirect trade n tactor
services (represented by AT). Followmg that step, it s a simple mateer
to shew dhat relinive factor endowments determine mdirect trade i factor
seevices and (somewhat less precisely) trade i goods. The change m space
of the “dependent varable’ s saggested by the Heckscher-Ohln-Vanck
(H-0-V) or factor content version of the factor abundince hypothesss
as the ‘matural’ tormulation of a generdized proposition. The present dis-
cussion binkds on 4 conmodity version for the reason that a4 commaodity
veosion scemis to have more mutive appeal than a nictor content version,
cven i the stated hypothesis is expressed i a weak (o average) torm.
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The generalized H-O proposition in (7) suggests an empirical procedure
to assess the relationship between factor abundance and the tactor content of
traded goods. However, the empirical results in the tirse section of Chapeer 7
concern the relationship bets een factor endowments and imternational trade
in goods. In order to make use of the carlier results when cquation (7) is the
basis tor a proximate validation ot the H-O proposttion, the inequality can
be rewritten in the following way:

u. (VT # A) u, = 0. )

T is the transposed matrix ot trade flows and u,, is a vector of length m
consisting only of Is. The clements of the (kX m} matrix VT' in chis equation
(where k represents the number of tactors and m is the number of goods)
are closely related to the concept of factor orientation on which Table 7.1
is based. Hence (8) can loosely be mterpreted as an H-O restriction on the
(generalized) corrclation between factor orientation and factor intensity when
all factors and all goods are considered simultancously.

Finally, the torm ol (8) suggests 3 way o assess cach factor’s contribution
to the overall H=O correlation. The k clements in the vector (VITY # A)u,,.
which shall be named C,. (h = 1, 2. . . . | k). reflect cach individual factor’s
role in this regard.

Econometric methods

Tne following paragraphs present the technicalities behind sotac of the results
reported in the book. Together with the details givan in the texr, they provide
a ¢mplete deseription of the sutisticai/cconometric procedures that were
applicd to the data.

Au application of distering rechniues

Chapter 6 reports an attempe at grouping countrics according to similarity of
their factor ineensity protiles, The method employed s that of clustering the
43 countries i the sample by ordinal factor mtensity vartables, where tor
cach of the three factors 28 variables are used simultancously. In the case of
clustering by Labour itensity. tor instance, the ith variable is the rank of che ich
mdustrial branch w terms of bour intensity, determined tor a given country.
2 pplication of uerarchical clustermyg with the centrord mcthod for measuring,
distance is expected to idenuty groups of countries that have similar rankings
of industral branches by Labour intensity. In particular, the mtal steps in the
clustermg procedure would by necessity identiry countries that have identical
rankangs of industrial branches by factor mtensity.

As was mentoned i Chapter 6, no pair of countries could be tound for
which the rankings ot the 28 mdustrial branches were sdentical at Jeast in
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terms of one type of factor intensity. In technical parlance, cach hicrarchical
clustering exercise started with combining two countrics that were somewhat
apart in terms of tactor intensity rankings.

Regression techsiiques

Tables 7.1. 7.3, 8.1, 8.4, 9.1, 9.2, 9.3 and BY report results of regression ana-
lyses. The purpose of these analyses — which generally used linear regression
cquations - was to fest hypotheses about determinants of specialization and
trade bur not to prodict such patterns. As a consequence, cconomic theory
served as the soie guide tor speatying the underlying relationships, and no
particular cmphasis was laid on goodness of fit of the tested cquations.
Given the complexity and eclectic nature of the relevant theories, the analysis
almost by necessity is plagued by the problem of omitted variables. In this
respect, the usual assumption was made that the omitted variables are virtually
mconclated with the mchuded ones.

A special feature of the presentation of regression results in the book is thae
of writing coctficient cstimates in the £,0m of beta coctticients. Accordingly,
the cocttcients indicate the number of standard deviation changes in the
dependent variable induced by a change of one standard deviation of the
corresponding independent variable. Since the tests usually cover a large
number of countrics and industries as well as several factors, beta cocfhicients
appear ax the appropriate analytical tool that permits — owing to its inherent
standardization - mcanmgiul comparisons.

Most ot the reported regression cocthicients were obtained (sometimes after
appropriate transformations of variables) on the basis of the ordinary-least-
squares (OLS) ostimation techmque. However, in one case weighted-least-
squares cstimation was applicd in order to correct for potential biases arising
from systematic heteroscedasticity.

In the regression of an industry’s net trade on factor endowments, the
problem of heteroscedasticity s likely to arise. One reason is that large
countrics must be expected to have large amounts of unmeasured factor
endowments and theretfore high residual variances. Therefore, it may be
assumed that a country’s residual variance s systematically related to s
size. More specitically, the assumption of “multplicative heteroscedasticity”’
can be made and the vanance of residual § (var)) modelied as

h
var, = a0 Y

with Y, beig GDP of country j and a and b unknown parameters.

In order to obzain weighted-feast-squares estimates ot the regression coct-
tcients of Table 7.1, a three-step procedure (suggested by Leamer, 1984,
p. 122) has been applied. As a first step in this procedure, the logarithms
of the squared OLS restiduals were regressed against the logarithms of GDP
to obtan catimates tor 4 and b oin the above cquation. In a4 second step,
these estimates were used to denive predicted values of residual vanances.
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Finally. these predicted values were used as weights in the re-cstimation ot
the regression of net trade on tactor endowments.

Finally. it should be noted that all regression exercises reported in the book
lett one methodological problem — coctticient estimation in the presence of
measurcment errors —unresolved. The broad coverage of countries, tactors and
industrics meant that claborate treatment ot crrors in variables was precluded
by the dimension of the exercse. It must be left for the agenda of tuture
rescarch to take up some of the approaches outlined in the study and to apply
more sophisticated cconoinetric techniques to possibly more reliabie daca.
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Data sources

The data used in this study can be divided into primary and secondary sources.
Primary sources are all daca available in the UNIDO daca base (UDB) and in
related computer data sets maintained by the UNIDO Secretariat. Second-
ary data sources — tor example. various national and international statistical
publications — were used to supplement the main body ot information. For
intormation on how to acquire the general industry statisties used m the
study. readers may write to: Head. Industrial Staustics and Scetor Surveys
Branch, UNIDO. Box 31, A-1400 Vienna, Austria.

Primary sources

The UDB conuins statistics on nattonal accounts, trade, cnplovment and
population as well as industrial statistics. In the case of mdustry data, the
mformation is collected by the Statstacal Ottice ot the United Natons in
collaboration with UNIDO and with estimates by the UNIDO Scerctanat.
In the course of the present study, the tollowimg variables have been used:

{1 GNP and GDP, exports and imports of goods and services in current
US dollars (Chapters 5, 6 and 7);

(b)Y MVA in constant US dollars at 1980 prices (Chapters 2 and 8);

{(©)  population in thousands (Chapter: 7 and 8):

(&) total Labour torce wn thousands (Chapter 3);

(¢y  mtormation at the level of industrial branches (three-digic ISIC) on rross
output, value added and wages i constane US dollars (1980 prices), as
well as on the number of emplovees (Chaprers 2 and 6).

A regards gross output and value added. valuaoon tor some countries
v m producers’ prices while others are at tactor values. The s eniterion
tor using cither valuation concept has been (o assure maximum consisteney
within 4 country both between varables and over e, In the case of
cmployment data, the preterred mdicator s the average number of cm-
plovees, although the pumber of persons eogaged s accepted it e s the
only data availible, More detub on concepts and data coverage s niven

UNIDO (1989).
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All informanion on intermtonal trade flows is taken trom the UN trade daca
tapes. This vast data collection contains information on the currens value of
annual imports (c.1.t ) and exports (1o.b.) n thousands of US dollars as well as
on the physical quantitics of such trade. The level ot detail reaches the tive-digie
(item) level of SITC. In cases where reported coantry data were not available.
gaps were tilled by mformanon trom trading parter conntries. The coverage
of countrics and vears treated in the present study can be obtained from the
tables in the text. Trade data tor Belgium cover the Belgium-Luxemboury
Economic Union. while those tor the USA also cover Puerto Rico.

For part of the analysis in Chapter 6. trade Hows had to be aggregated into
ISIC three-digit categories. To achicve this goal, a concordance was established
between the ISIC and the SITC, Revised. The concordance was based on a
correspondence table provided by OECD. The wble, which is & moditied
version of a concordance scheme developed by the World Bank, assigns to
cach tour-digit ISIC category those categories of the SITC whose products
fall. cither entirely or partly. in the range of outputs of the ISIC category under
consideration. In cases where only part of the SITC category is to be included
in the ISIC category, an estimate of this part in percentage terms s provided.
Aggregation of trade Hows according to his scheme has been carried out by
the UNIDO Sceretariat on the basis of the UiN trade daca tapes.

A chird primary source of information used in the present contexe is a
UNIDO data set of industrial statistics contaummg additions] details o the
distribution ot vartabics by size of establishments. This data sct tormed the
basis of much ot the analvsis of Chaprer #

Finally, compilanon of factor endowments data (Chapter 3) was based
on three primary data sources. The basie data tor computing stocks of
physical capital came trom World Bank (1976, 1987). The underlying com-
puter tapes contam information in natonal currency on countries” annual
gross domestic investment both sn currene and in constant terms tor che
period 1955-83. They also provide a time series of exchange rates between
national currencies and US dollars, so that capital stocks in currente US
dollars can be ostimated by the method deseribed below. The same tapes
provide country data on the percentage of Iiterate population which was
used as supplementary intormation v the computation of unskifled-libour
endowments.

Information on numbers of workers reters o the three skill categories
(Skitled, sem=skilled and unskilled) and was based on data taken trom 11O,
Yearbook of Labour Statistics, various wsucs. These data cover most ot the
countries studied in Chapter 5. Where data were not avalable tor the two
years under consideration, intormation on neighbouring years was substituged
or fgures were ostimated. Table B1 reflects the availabiliey of occupational
data for the country sample of Chapter 5. Literacy rates were needed to
compute the number ofilheerate workers, These were taken trom UNESCO),
Statistical Yearhook, vanous issues, supplemented by intormation trom World
Bank (1976, 1987). \

|
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Table Bl Aviilabiliey of datz on siilled labour2 by country and year

Country or area Years®
Argentira 1973
aAgstralia 1970, 19%
Austria 1971, 1385
Belgium 1970, 1981
Brazil 1970
Canada 1971, 1983
Chile 1970, 1983
Colombia 1973, 1981
Denmark 1970, 1985
Dominican Regublic 1970, 1931
Egypt 1975, 1983
Finiand 1970, 1936
France 1968, 1932
Federal Republic of Germany 1970, 1984
Gree:e 1971, 1935
Suatemala 1973, 1931
Honz Kong 1971, 1935
India 1971, 1981
Indonesia 1971, 1985
freland 1971, 1985
Israel 1970, 1985
{taiy 1971, 1981
Japan 1970, 1985
Malaysia 1970, 1930
Mexico 1970, 1980
Netherlands 1971, 1985
New Zealand 1971, 1981
Norway 1973, 1985
Pakistan 1972, 1985
Panama 1970, 1985
Peru 1972, 1041
Portugal 1970, 1985
Philippines 1970, 1933
Republic of Korea 1970, 1983
Singapore 1970, 1985
Spain 1970, 1985
Sri lLanka 1971, 1985
Sweden 1970, 14985
Switzerland 1970, 1930
Thaiiand 1970, 1984
Tunisia 1975, 1980
Turxey 1970, 1980
Cnited Kingdem 1971, 11981
Lnited States 1970, 1984
Crugnay 1975, 194>
Venezuela 1971, 198>
Yugoslavia 1971, 1981

Al Data availability reters to [L), Yearbook of labour Statistics, various
a8 108,

N The years indicated are thase required ia the study or neighbhouring
years whijch were used a8 o basis for estimation,



COMPETING IN A GLOBAL ECONOMY

Secondary sources

To supplement the data sources listed above, a number of international
and national sources have been used. International sources included United
Nations, Monthiy Bulletin of Statistics, various 1ssucs, United Nations, Yearhook
of National Accounts, vol. Il, various issucs, and United Nations, Yearbook of
International Trade Statistics, various issues, all of which have been used to
provide data for Chapter 3. Among the supplementary national data sources,
the computer tape containing the Geographic Arca and Industry File of the
US Census of Manufactures, 1982 was the most extensively used. In particular,
the following variables were of interest: number of employees (total and by
size class of establishments), number of production workers, payroll, wages
for production workers, and value added. The above variables served to
calculate proxy meeasures of scale cconomies, industrial concentration and
factor intensities for US industries.

The compilation of measures of industrial concentration also made use of
census data: Ministry of International Trade and Industry, Japan, Census of
Manufactures 1984, Report by Industries, (1986). and Economic Planning Board,
Republic of Korea, Report on Mining and Manufacturing Survey 1985 (1987). To
supplement the daca in Table 3.4 on trade in manufactures, information from
the Statistical Yearbook of the Republic of China, 1986 was cmployed.

Estimation methods

The following sections describe the methods used to derive estimates of
countries’ factor endowments and industries” factor input requirements.

Physical capital endowment

For cach country in the sample, two estimates (1970 and 1985) of the net
stock of capital were derived by summing depreciated annual gross domestic
investment. The average asset lite was assumed to be 15 years with a depre-
ciation rate of 13.3 per cent. As the objective was to express capital stocks in
current US dollars, the real valire of the capital stock was first computed in
national currency by accumulating depreciated real values of gross domestic
mvestment in that currency. Second, the current value in national currency
of the capital stock was obtained by applying the implicit deflator for gross
domestic investment to the real iguie desceribed above. Third, the current US
dollar value was derived by use of the exchange rate of that year for which
the stock of capital was to be computed.

Time series on gross domestic investment for 13 countries were incomplete
tor the tirst time peniod. After inspection of data plots, missing values for seven
of these conntries (Egypt, Indonesia, Malaysia, Pakistan, Singapore, ‘Thailand
and Tunisia) were estimated on the basis of a seim-logarithmic regression of
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real domestic investment on time. For the remaining six countries (Chile,
Hong Kong, Mexico, Peru, Sweden and Venczucla), data gaps were filled
by usc of annual average growth rates.

Skill categories of labour

As outlined in Chaprer 5, the total labour foree of cach country was subdivided
into three categorics of skilled workers, semi-skilled workers 2nd unskilled
workers. The basis of this categorization was occupational and demographic
data.

*Skilled labour’ was defined in a narrow way as that portion of the labour
force with the relatively highest skill content. As the staastcal equivalent of
this high-skill category. the number of cconomically active people in major
labour force group (/1 (professional, technical and relatea workers) in the
International Standard Classification of Qccupations (1ISCO) was chosen,
following the practice of simiiar empirical studies. Whenever data for the
required year (1970 or 1985) were not available, the share of skilled labour
n the total labour force was calculated for the year closest to the missing one.
This share was then applied to total labour force data (taken from the UDB)
for the year in question. Missing data for Argentina and Brazil tor the year 1985
were estimated on the basis of cross-country regressions. These regressions
were log-lincar relationships between relative capital endowments (measured
by capital stock per worker) and relative skill endowments (measured by the
share of skilled workers in total labour force).

‘Unskilled labour” was detined as the number of illiterate workers. It was
obtained by subtracting from total labour force the portion of licerate workers
(derived on the basis of the country-wide literacy rate). Finally, the category of
*‘semi-skilled labour™ was detined as that portion of workers who are literate,
but do not belong to the protessional/technical group. Accordingly, their
numbcr was obtained by subtriceing the numbers of professional workers
and illiterate workers from the total labour torce.

Factor input requirements

In order to derive measares of factor input requirements and factor intensitics
at the three-digit level of the ISIC (Chapter 6), data on value added and wages
were used. To facihtate comparison as well as render possible aggregation
across countries and over time, constant dollar tigures were needed both for
value added and wages (used to compute tactor mputs). Data on value added
in 1980 dollars were taken directly from the UDB, while corresponding figures
tfor wages had to be estmuarted. In this estimation the implicic deflator for value
added (derived from current-price and constant-price data in national currencyd
was tirst applicd to national currency data on wages; the resultant real values i
national currency were then converted to US dollars by use of the exchange
rate tor 1980,
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COMPETING IN A GLOBAL ECONOMY

For the test of the H-O proposition in Chapter 7, US census information
of 1982 was used to obtain estimates of factor input requirements at the SITC
three-digit level in the form of imputed factor incomes. For physical capital,
the flow measure of non-wage value added was used. To indicate factor input
requirements of the chree skill classes of labour for which factor endowments
had been measured. proxy variables had to be employed, as there was no
exact correspondence between those three classes and the census data used.

The first step in the estimation of income for the various labour categorics
wis to choose a proxy for the wage of unskilled labour. This proxy was
taken to be the minimum {across all US Standard Industrial Classification
(USSIC) tour-digit categorics) of the wage rates of production workers. In
tests of the sensitivity of results to the choice of this proxy. fractions of
the above minimum were also used. Imputed income of unskilled labour
was obtained by multiplying the unskilled wage rate by cmployment of
cach industry. The basic data for imputed income of semi-skilled labour
were wages for production workers. These wages were adjusted for the
income accruing to unskilled workers by subtracting the product of the
unskilled wage rate (as defined previously) and the number of production
workers.

With regard te skilled labour, the data situation was most difficult, as the
US census data contain no information that would approximately reflect the
narrow definition of this type of labour used in the compilation of endowment
figures. For want of morce appropriate information, the difference between
total payroll and wages for production workers was taken as a starting
point to cstimate income of skilled labour tor cach industry. This broad
income aggregate was corrected for income of unskilled labour by the same
mcthod that was applicd to semi-skilied labour. Still, the income estimate
for skilled labour must be expected to be strongly upward-biased. Thus,
the data on skilled labour requirements appear to be the most fragile part
of the information on factor input requirements underlying the resules of
Table 7.2,

In order to aggregate data on value added, wages and employment to the
three-digit level of the SITC, the concordance between the USSIC and the
SITC given in Hutbauer (1970) was usced.

Classifications

Tahleo B2-B4 give classitications of countries on the one hand, and of
industrics on the other hand, which have been used recurrently throughout
the book. Together with details specified in the tables included in the text,
these apperdix tables provide the full background of typologics used in the
analysces.

Table B2 gives the universe of countries from which samples for the various
parts of the analysis were selected mainly on the basis of data availability. For

192



STATINTICAL APPENIAX

Chapter 5, the selection cnterion was avaiiability of resource endowment and
trade data tor the years studied. To ensure maximum comparability of results,
the same critenion was applied in Chapters 4. 7 and 9. A slighly narrower
sclection of countries for Chapter 6 resulted from the availability constraints
regarding detailed industrial statistics. The country samples analysed in Chap-
ter 8 were designed on the basis of availability of data on the size distribution
of cstablishments.

Table B2 Composition ol country groups

Developing Countries and Areas

Africa

Algeria Gambia Reunion

Angola Ghana Rwanda

Benin Guinea Sao Tome and Principe
Botsvana Guinea-Bissau Senegal

Burkina Faso Kenya Seychelles

Burundi Lesotho Sierra Leone
Cameroon Liberia Somalia

Cape Verde Libyan Arab Jamahiriya Sudan

Central African Republic Madagascar Swaziland

Chad Malawi Togo

Comoros Mali Tunisia®’

Congo Mauritania Uganda

Cote d’ Ivoire Mauritius United Republic of
Djibouti Morocco®” Tanzania

Egypt Mozambique 2aire

Equatorial Guinea Namibia lambia

Ethiopia Niger Zimbabwe

Gabon Nigeria

West Asia

Bshrain Kuwait Syrian Arab Republic
Cyprus?’ Lebanon Turkey

Democr tic Yemen Owman United Arab Emirates
Iraq Qatar Yemen

Jord.n*’ Saudi Arabia

South and Fast Asia

Afghanistan Indonesia®’ Philippines®

Bangladesh Iran (Islamic Rep. of) Republic of Korea®
Bhutan Malaysia® Singapore”

Brunei Darussalam Maldives Sri Lanka®’

Burme Mongolia China (Taiwan Province)*’
China Nepal Thailand®’

Democratic Kampuchea New Calegonia Tonga

Fiji Pakistan Vanuatu

French Polynesia
Hong Kongt’
India

Papua New Guinea
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Table B2

continucd

Developing Countries and Areas

Latin America

Anguilla Dominican Republic Netherlands Antilles

Antigua and Barbuda Ecuador Nicaragua

Argentina®’ El Salvador Panasma

Barbados French Guyana Paraguay

Belize Grenada Peru®’

Bermuda Guadeloupe Puerto Rico

Bolivia Guatemala Saint Lucia

Brazil® Guyana St. Vincent-Grenadines

British Virgin Isiands Haiti St. Kitts-Nevis

Chile Ronduras Suriname

Colombia® Jamaica Trinidad and Tobago

Caosta Rica Martinique Uruguay®

Cuba Mexico® United States Virgin Islands

Dominica Montserrat Venezuela

Europe

Malta

Yugoslavia
Developed countries

CPEs DMES

Albania Australia Japan

Bulgaria Austria Luxembourg

Czechoslovakia Belgium Netherlands

German Democratic Republic Canada New Zealand

Hungary Denmark Norway

Poland Finland Portugal

Romania France South Africa

Union of Soviet Socialist Germany, Federul Republic of Spain

Republics Greece Sweden

Iceland Switzerland
Ireland United Kingdom
[srael United States
[taly

a4/ Included among the NIEs.

LNIDO, 1985, p. Lle).

b/ Included among second generation NIEs,

As there is no clear-cut quantitative criterion
to define this country/area group, common practice was followed (see e.g.,

The definition adopted for this

groap is that of the "new exporting couatries’ of Havrylyshyn and Alikhani

(1982).
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Tabie B3 Broad classitication of industnial branches. by growth performance and
tactor intensity

Industry class ISIC

High-growth: 151, 352, 356, 382, 383, 185
Low-growth: 321, 322, 323, 328, 371, 372
Labour-intensive: 321, 322, 323, 324, 31, N2
Capital-intensive: 353, 371, 37, 381, 382, 383, 384

In addition to listing thosc countrics whose data have been used at least
for part of the study, groupings that provided the framework of large parts
of the discussion are speciticd in Table B2, Table B3 presents a broad
classitication of industrics by growth performance and factor intensity. This
classification has been used to summarize some of the results of Chapter 2.
Finally. Table B4 provides the details of a classification of SITC three-digit
industrics into Ricardian, H-O) and product-cycle industries. In addition, the
sccond of the above industry groups is subdivided into a capital-intensive and
a labour-intensive group.

Supplemental tables

Tables B5-B10 present background informauon to some of the resules dis-
cussed in the main text. Tables B5-B8 give actual measures of physical
capital ntensity and human capital intensity for the 28 industrial branches
studicd in Chapter 6. The figures are weighted averages representative of
four country groups (DMEs, NIEs, sccond-gencranon NIEs, and a sample
of ten non-NIEs). Table BY presents in detail the partial correlatios:s between
bilateral 11T and country charactenistics (summarized in Table 7.3) as well
as industry-specitic regression cocfficients indicating che influence ot verneal
differentiation on bilateral T (discussed also in connection with the results of
Table 9.3). Finally, Table B10 gives the details of a classification of industrics
in terms of scale cconomies, industrial concentration, product difterentiation
and export concentration discussed i Chapter 8.
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Table B4 DBroad classes of manufactured goods

—

Class of goods®’ SITC codes®’

Ricardian goods o1ll1, o1z, 013, 022, 023,
024, 025, 032, 0422, 046,
97, 048, 052, 0s3, 055,
061, 062, J7113, 0722, 0723,
073, 07s, 081, 091, 099,
122, 2219, 2312, 2313, 2314,
2863, 251, 2626, 2627, 2628,
2629, 2¢3, 267, b11, 421,
422, 431, 633, 6al, 681,
682, 683, 684, 685, 686,
687, 688, 689,

Heckscher-Ohlin goods 111, 112, 332, 533, 551,
553, 554, 361, 581, oliv,
612%, 613%, o21%, 629, 631»
6328, 642, 651" (less 6516 and 6517),
652%,  §53%, 654%,  655%,  656%,
657,  66l, 662%, 664, 665,
666%, 671, 672, 673, 674,
675, 676, 677, 678, 679,
o31*,  692%, 694%, 696, 698,
Ti.-, 132, 733~, 812+, 821+,
8iix,  BAl®, B42%, 851w, 892,
820, B94%,  895%, 897, B899,

Product-cycle goods 00, 512, 513, 514, 515,
521, 53, 532, Sal, 571,
599, 6516, 6517, 661, 693,
695, 697, ni, 712, AUN
ALE nz, 718, 719, 722,
723, 726, 725, 726, 729,
734, 735, 861, 862, 864,

a/ The major source for the classification in Ricardian (resource-based), H-O
and product-cycle goods was UNIDO (1981, pp. 103-108). The partitioning of
K-0 goods into a capital intensive and a labour intensive class was mainly
based on data on value added per employee from United States, Bureau of the
Census (1984). The resultant sub-classes were finally reconciled with the
classification given in UNIDO (1981).

b/ An asterisk indicates a product group pertaining to a labour-intensive H-O
industry.



Table BS DMEY average factor witensities, 2 1970-7 and 197885 (thousands of 1980 US dollars)

Non-wage value added Wages
per employee®” per employee®”
Industey (ISIC) 1970-1977 1978-1985 1970~-1977 1978-1985
Food products (311) 15.3 19.0 4.8 10.4
Beverages (313) 21.7 29.0 9.2 12.0
Tobacco etc. (314) 24.8 32.0 9.6 11.1
Textiles (321) 7.1 9.6 7.1 9.1
Wearing apparel (322) 6.1 7.6 .0 7.6
Leather and fur products (323) 11.5 13.8 10.2 11.8
Footwear (324) 7.5 9.2 8.9 9.4
Wood and cork producta (331) 11.9 13.5 10.7 12,5
Furniture fixtures excl. metal (332) 11.7 14,1 11.7 13,6
Paper (341) 14.5 19.7 11.3 14,2
Printing and publishing (342) 12.0 15.0 11.8 12.4
Industrial chemicals (351) 20.9 28.4 10.8 15.4
Other chemicals (352) 18.1 26.5 9.4 12,6
Petroleum re{ineries (353) 93.6 94.0 20.6 18.0
Products of petroleum and coal (354)%7 37.8 35.3 13.8 13.0
Rubber products (355) 9.5 12.8 9.5 12.1
Plastic products (356) 11 13,1 8.6 10.4
Pottery, china, earthenware (361) 8.5 13.9 9,5 11.8
Glass (362) 11.8 16.4 10.1 13.6
Other non-metallic min. products (369) 15.0 17.7 10.2 1.4
Iron and steel (371) 16.6 21.1 15.5 18,1
Non-ferrous metals (372) 18.9 22.6 19.5 19.7
Metal products (381) 10.4 12.8 10.9 12.5



Table BS  conunnued

Non-wage value added Wages

per employee® . per employee®
Industry (1S81C) 1970-1977 1978-1985 1970-1977 1978-1985
Non-electrical machinery (382) 12.1 16.0 12,13 14,7
Electrical machinery (382, 9.9 15.7 10.4 13.3
Transport equipment (384) 1.9 14,7 12.9 14,0
Professional acvientitic equipment (385) 2.7 17.0 10.1 12,2
Other manufactures (390) 1.5 14.8 9.8 11,1

Source: UNIDO

a/ The figur=s in Lhe present tuble ave weighted averages over the 20 DMEs shown in tabled o.h
to 6.7 and over the years within each time period for which data were available, with the
weights being wumbers of employees. For more details on country covervage and methods of
computation see the text of the present appendix.

L/ Non-wage value added per employee is tuken to be a proxy for physical-capital intenaity,

¢/ Wages per employee are taken to be a proxy for human-capital intendity.

d/ Group averages exclude lreland and Portugal.



Table B6  NIEV average tactor itenmition, 2 1970-7 and 197885 (thousands ot 1980 US dollars)

Non-wage value added Wages )
per employee®’ per employee®
Industry (ISIC) 1970-1977 1978-1985 1970-1977 1978-1985

—

Food products (311) 12.8
Beverages (313)

Tobacco etc. (314)

Textiles (321)

Wearing apparel (322

Leather and tur products (323)
Footwear (324)

Wood and curk products (331)

Furniture fixtures eicl. metal (332)
Paper {341)

Printing and publishing (342)
Industrial chemicals (351)

Other chemicals (352)

Petroleum refineries (353)%7

Products of petroleum and coal (354)*7
Rubber products (355)

Plastic products (356)

Pottery, china, earthenware (361)
Glass (362)

Other non-metallic min. products (369)
Iron and steel (371)

Non-ferrous metals (372)

Metal products (381)
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Fable B6 conunucd

Non-wage value added Wages
per _employee™’ per_employea®”’
Industrcy (1SIC) 1970-1977 1978-1985 1970-1977 1978-1985

Non-electrical machinery (382) 8.9 7.2 4,7 3.8
Electrical machinery (383) 5.9 7.4 3.5 3.1
Transport equipment (384) 7.6 8.5 5,0 4,2
Professional scientific equipment (385) 4.4 6.2 3.2 3.6
Other manufactures (390) 4.7 6.7 3.1 2,9

Source: UNIDO

a/ The figures in the present table are weighted averages over the six NIEs 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 text of the present appendix.

b/ Non-wage value added per employee is taken to be a proxy for physical-capital intensity.

c/ Wages per employee are taken to be a proxy for human-capital intensity,

d/ Group averages exclude Fong Kong.

e/ Group averages exclude Hong Kong and Singapore.



Table B7 Sceond-gencranon NIEsS' average tactor mtensities, 2 1970-7 and 197885 (thousands of 1980 US dollars)

Non-wage value added Wages
per employee®’ _ _.per employee®”
Industry (ISIC) 1970-1977 1978-1985 1970-1977 1978-1985
Food products (311) 5.1 7.2 1.4 2,0
Beverages (313) 12,4 18.4 1.9 2.8
Tobacco etc. (314) 4.8 7.4 0.8 1,0
Textiles (321) 2.4 3.2 1.1 1.4
Wearing apparel (322) 3.5 2.5 2,2 2.0
Leather and fur products (323) 3.2 44 l.> 2.1
Footwear (324) 1.8 2.6 1.4 1.7
Wood and cork products (331) 2.7 3.6 1.7 1.8
Furniture fixtures excl, metal (332) 2.4 2.0 1.9 1.6
Paper (341) 4.7 5.9 1.6 1.8
Printing and publishing (342) 4,2 4.7 2.4 2,7
Industrial chemicals (351) 7.2 10.4 1.7 2.3
Other chemicals (352) 6.5 7.9 2,3 2.6
Petroleum refineries (353)%° 164.1 115.9 13.6 B.6
Products of petroleum and coal (354)%* 145.9 101.8 13,8 9.6
Rubber products (355) 4.8 4.9 1.6 1.8
Plastic products (356) 2.3 3.9 1.1 1.5
Pottery, china, earthenware (361) 3.9 3.8 1.9 1.9
Glass (362) 4.0 5.2 1.8 2,2
Other non-metallic min. products (369) 6.7 9.1 2.4 3.2
Iron and steel (371) 6.0 8.6 2.3 2.6
Non-terrous metals (372)% 6.3 17.0 1.5 1.5
Metal products (281) 3.3 4,7 1.6 2.1



Table B7 conunucd

Non-wage value added Wages
_per_employee®”’ per employee®”
Industry (1SIC) 1970-1977 1978-1985 1970-1977 1978--1985
Non-electrical machinesy (382) 3.2 4.6 1.7 2.1
Electrical machinery (383) 4,9 5.2 1.9 2.2
Transport equipment (384) 5.1 5.5 2.2 2.2
Professional scientific equipment (385) 8.6 6.9 4.0 3.2
Other manufactures (390) 4.0 4.6 1.3 2.3

Source: UNIDO

a/ The figures in the present table are weighted averages over the seven second-generation NIEs
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 text of the present appendix.

b/ Non-wage value added per employee is taken to be a proxy for physical-capital intensity,

c/ Wages per employee are taken to be a proxy for human-capital intensity.

d/ Group averages exclude Indonesia.

e/ Group averages exclude Indonesia and Tunisia.



Table B8 Sclected developimg conntries’ average tactor intensities, & 1970-7 and 197885
(thowsands ot 19%0 US dollars)

Non-wage value added Wages
___per employee®” __._.per employee*”
Industry (1SIC) 1970-1977 1978-1985 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)
Furniture fixtures excl. metal (332)
Paper (341)

Printing and publishing (342)
Industrial chemicals (351)

Other chemicals (352)

Petroleum refineries (353)

Products of petroleum and coal (354)%7
Rubber products (35%5)

Plastic products (356)*°

Pottery, china, earthenware (361)%"
Glass (362)

Other non-metallic min. products (369)
Iron and steel (371)

Non-ferrous metals (372)

Metal products (381)
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Table B8 contmued

Non-wage value added Wages
per employee®” _per_employee®’
Industry (ISIC) 1970-1977 1978-1985 1970-19/7 1978-1985
Non-electrical machinery (382) 2.8 3.6 2.5 2,7
Electrical machinery (383) 3.6 4.9 2.6 2.9
Transport equipment (384)%7 2.9 3.5 2.7 3.0
Professional scientific equipment (385) 2.0 2.8 1.9 2,1
Other manutactures (390) 13.2 22.7 15.1 21.7

Source: UNIDO

a/ The figures in the present table are weighted averages over the ten non-NIEs 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.

b/ Non-wage value added per employee is taken to be a proxy for physical-capital intenaity.

c/ Wages per empluyee are taken to be a proxy for human-capital intensity,

d/ Group averages exclude the Dominican Republic and Guatemala.

e/ Group averages exclude Pakistan.

£/ Group averages exclude the Dominican Republic and Panama.

g/ Group averages exclude the Dominican Republic.



Table B9 Determinants of bilateral intra-industry trade,s’ 1985

Partial correlations®’ between the
level of bilateral 1IT and:

Impact of quality difference on the

Income®” Size®” Average Average share of bilateral 1IT between DMEs
Industry (SITC) similarity similarity income®” aize®*’ and developing countries/areas®’

Organic chemicals (512) 0.100* 0,435 0,115 0.487 0.068%w
lhorganic chemicals:

elements, oxides & halides (513) 0.120w 0.333» 0.101» 0.392w -0.083
Other inorganic chemicals (514) 0.102~ 0.232% 0.053%ax 0, 316w 0.000
Radioactive and associated

materials (515) 0.071%nan 0.289* 0.041 0.340% .
Mineral tar and crude

chemical (521) 0.102%= G.119%» 0.040 0.163» -0,089
Synthetic organic dyestuffs (531) 0.06408n 0.260% 0.121» 0.287» 0,1220%
Lyeing & tanning extracls

and materials (532) 0.00% 0.193+ -0,051 0.223» 0.010
Pigmeuts, paints varnishes

and related materials (533) 0.140% 0.,354w 0.164» 0.390% 0,034
Mudical and pharmaceutical

products {54i) 0.161% 0.393» 0,241 0,451 -0.031
tasential oils, perfume and

tlavour materials (551) 0.066%wn 0.424> 0.027 0.501w -0.136%
Poettumery and cosmetics

except soaps (5%3) 0.0900% 0.416% 0.107% 0.443% 0.0%9
Svaps, cleansing and

polishing preparations {554) 0.150% 0,279» 0.172% 0.307% 0.109»w
tertilizers, manufactured (S61) 0.073ann -0.013 0.120% 0.02% 0,0%%
Explosives and pyrotechnic

products (571) (VRO T LR 0. 114ew 0.064%%a (0,147 0,206n%
Plaestic materials,

tegenerated (>81) 0.122% 0,359 0.110% 0.40L* 0.091w»
ttemical materials and

products (399) 0.11be 0,404n 0.087%n 0.462% 0.076%
leother (oll) 0.095%» 0.773n 0.02% 0,420 0.0e1
Manutactutes of leather

Wt reconstitutes (s812) =0,00% 0, 30 0.m0 0,181 0,047



Table B9

contmued

ludustry {(S1T¢)

tur skins,tanned or dressed (bld)
Materialas ot tubber (Bll)
Artivles ot rubber (629)
Vencers, plywood boards,
teconstituted wood (631)
Woud manufactures (632)
otk manutactures (033)
Papet and paperboard (bal)
Atticles of pulp, paper
ur paperboard (642)
Textile, yarn & thread (o51)
vattan tabrics, woven (6%2)
Textile fabrics, woven
other than cotton (653)
fulle, lace, embroidery,
1ibbons, ete, (654)
Spevial textile fabrics
and related products (855)
Made-up articles, chiefly
ot textiles (656)
Fluor coverings, tapestries
cte. (837)
Lime, cemeut, building materials
excliuding glass and clay (sol)
Clay aund refractory
construction materials (022
Mineral manufactures (663)
ulass (bbd)
Llasaware (od5)
Pottery (b66)
Fig iron, spiegeleisen,
spome (671)

Partlal vorrelations®

betweun the

Jevel ot bilateral 11T and:

Tncome®

similarity

-U.043
0,099
0.101~

0.100n
0,123
0.016
0.0d40n
0. ol
0.100%
U,0720%
0.109%
0.0758w
0.110%
0.157»
0, 0790
0.117n
0.0560wn
0.109»
0.084an
O.1154
-0.05%)

0.0784nn

Size®”

similarity

0. 4hb®
0.361%
0,357

0, 140*
0,114
0.140w%
0,249~
0,218«
0. 340w
0.290w
0.272%
0.258»
0,388«
0.186w
0.108»
0.082nn
0.303=
0.4L27%
0.225%
0.285»
0.5108

0.289«

Average
income®

0.0
0.102+
0.089%

0.079%%
0.141%
-0.007
0.100%
0,. 3w
0.149%
0.111w
0.133»
0.132%
0.135%
0.171%
0,116
0.100%%
0.093w
0,132«
0.04s
0.099%
=0.143%

0.152»

Avurage

nice

0,235
0.404*
0. 397

0,187~
0.15134
0,158
0. 290w
0,244%
0.360%
0.1306%
U, 305%
0,.293»
0.4306%
0,226
U, 154
0,111~
0.321~
[Py AL
0,278+
0,329%
0.559»

0,308%

tmpact ot quality ditterence on the

shate uf Lilateral TIT belweon DMES

and developing countries/arcasn®

U049
0, 141w
[URRVELLLL

~0.01b
-0.039
-0, luhan
O, 132w
-0, 0un
0,052
-0.012
0.037
-0.030
0.0
-0.0H4%
-0.012
-0.033
0.048
-0.014
0.110%%
0.019
0.059%

0.049



1400

»{90°0-
190°'0-
teo'o
$50°0

wuitl10

wusZ1°0~
w0

0700
0600~
wusfE0'0
200°0-
i 90°'0
FY LAYV ]
w100
L]
whi0* 0
wh30°0
st f0'0

1°o'o
ten'n-

gTHase/eajriuncs Rupdogaanp pue
FYW] VADMIAY 1] (RIAYP] 0 aawyR
ay1 o aonasegp £rpimb jo jovdwt

w220 weHRD 'O wLHLO $RO0O
L1 w991°0 wel'o LA A
w00 eI51°0 LAY AL A )
#{22°'0 o030 wGR1°O w910
w9820 w410 wh1C°0 wwil'n
wwR60°0 w89} ‘0~ wsiROO %0°Q
w0E'0 too'0 »6S2°0 L0t o
w0 LLAT R A bba s f 100
wRi1°0 %Z0'0 w00 wuuyL0'0
»e901°0 1000~ 900 100°0
«R(S°0 »8290°0- »i6%'0 Lo
#EES'0 L0’ 0- w80 6100
sIREL°0 9910 «f9f°0 1170
#9CE°0 wew9%0°0 w0 we RO QO
w06Z°0 ww690°0 CH N LLULYZA RS
w2I8'0 www650°0 LI A LLYF LN
wilV'O »efRO'Q LIRS M) LRI
wilfY°0 ws890°'0 A () 8600
wll%'0 wel60°0 080 w00
wlbt 0 ve%60°0 witt 0 wun000 0
#0800 L10°0- win'0 wwnlL0'OQ
P21 pMWOAUY K1paviieix A1Tavpiwge
afviaay afwiany 48718 R CCRIY]
shui LHi {waeiegiq jo (aaay’
Y UABMIA RUCEIV[AII0 [P]1an]

{CnM) SHTY% ANy Qo apveem
ALV pur Wutgyey s ang

Cisn) Funaogs ang spase *Taegae gy

(IFR) sapayrgas Avapivy
(ITR) 2anytary
(SIR) <asnaxy g Runamdsg pav
WYuravay *Purgqumd CLaeyineg
(L) Savoey pue sy
(NH) vy
(F8 ) 3L tyan ey
USRI B0 Saotgan ey
(2F LY SPLOIAN Ty
(LEZ) <op uva Sveptey
(eng) tmarardde pars
Lrangyosm (e cars e
(95¢) sasadand e cepome

.3_4...._..1..._..._:...*
(sof) maamdinba ca0a(a oy

ey snmavavdde sporararuname sy ooy

(Fa¢) Ktcrraga
furinqraasip 10) usadinta
{(og) w»
rKrautgorwm gaacd srrioagg
(6hg) ¥ramd (topan e
tioxa) eaonwypdde fcantg oy
(RIZ) *atrysnpny
tretaads aog sonrg ey

UBRER L

(212) K1dunnarm aagaeay s apaNyg

( 1) Avauvgovm Favyioayeg oy
(1) St a2t

COLIS)Y Lnasnpuy

pantnuey  gg dqel



Table B9 continued

Partial correlations® between the

... . level of bilateral 11T and: _ Impact of quality differance on the
Income®” Size Avorn.ur Avora!- share of bllateral 11T betwaen Dﬂll
Indastry (SI1TC) similarity similarity income® size®” and doveloping countries/ar

tootwear (851) 0.117a 0.217% 0.137e 0.262% 0.047
Mientitic, medical, optical

measuring instruments (861) 0.042 0.662% -0.031 0.707% 0.002
Fhotographic and cinemato-

dtaphic supplics (¥852) 0.04b 0.0 -0.0%9 0.685¢ -0,066
matches and clocks (8b64) 0,028 0,029 0.125% 0.055%aw .

Musical ingtruments, sound

recorders & reproducers (891) 0.070en 0,549 0.028 0.600" 0.013
Printed matter (892) 0.125# 0,223% 0.088# 0,286% -0,003
Artacles ot artilicial

plantic materials (8v13) 0.149n 0.338» 0.156# 0,388+ 0,129
terambulators, toys, games,

sporting goods (89%4) 0.107» 0. 455% 0.060n8n 0.519% -0.027
utfive & stationery supplics(895) 0,077%n 0.556% 00,0720 0.605% 0,080%»
lewullery, gold and

silverwares (897) [RGUELLL 0.121= 0.165% 0.223» .
Minacactuted articlos (899) 0.120% 0.470" 0,167« 0.549% 0.033

Sources  UNIDO

4. Kesults were derived Lrom observations on trade botween all paira of members ot a sample ot 28 LUMEs and 2%
develuping countrics and arvas,

1 Aateriaks indicale statintival siguitficatice at the 1{a), S{an) or 10(an#*) pur cont level,

. similarity between countrics 1n terms of income (size) was measured by the nugative of the absolute difterence in

ULP per capita (total GDE).

@S Average income (aicc) was indivated by the arithmetic mean of GUP per capita (tulal GDP),

¢ The figures ahuwn in this column arc cocfficient estimates obtained from a linear rogression of 1IT shares on
{acome similatity, sigc similavity, average income, average size and the direction of quallty difference, Ouly
the coetfivienta ot the lust indepundent variable are presonted in this table. This variuble took the form of a
dummy variable wiich asswmed the value ot 1 il the unit value of the DME'S exports tu the developing countey
exceeded Lhat ol its dwpurts trom the tatter and the velue of 0 otherwise,
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Global pattems of production and trade m manufactures have changed
tremendously over the past two decades. The growth of world trade has been
accompanied by a rapd increase n the number of products. suppliers and buyers
involved in international markets. At the same tme. the means by which
manufacturers compete and collaborate have been changing. The great challenges
that these developments pose for policy makers and practiioners provide the basic
motive for this comprehensive assessment of the underlying forces and
determinants that are reshaping the world's industnai map.

Based upon an empirical approach. the analysis is closely interwoven with key
elements of economic theory. The Heckscher-Ohlin model provides the framework
for most of the book's interpretation. but less formal modkis focusing on economies
of scale. product differentiation and other aspects of imperfect competition also
figure prominently. The extensive research — with access to UNIDC's vast body of
unpublished information — and contributions from specialists. has resulted in a blend
of theoretical and empincal matenal which yields new insights into the way firms and
industnes compete in international markets.

Essential reading for researchers and students in the areas of industnal
economics and international trade. this book will provide an invaluable reference for
courses in international business and econNoOMics.
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