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/

WORKING PAPER 23/2009

Industrial Development and
the Dynamics of International
Specialization Patterns

R\

UNIDO UNITED NATIONS
\SI¥%/F INDUSTRIAL DEVELOPMENT ORGANIZATION







RESEARCH AND STATISTICS BRANCH
WORKING PAPER 23/2009

Industrial Development and
the Dynamics of International

Specialization Patterns

Olga Memedovic
Research and Statistics Branch
Programme Coordination and Field Operations Division
UNIDO

Lelio lapadre
Associate Professor of International Economics
University of L’Aquila
Johns Hopkins University — SAIS Bologna Center
UNU Institute for Comparative Regional Integration Studies

(\Egrf

~ N
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Vienna, 2010



Acknowledgements

This working paper was prepared by Olga MemeddyM|DO staff member, for the UNIDO Research
Project: Structural Changes in World Economy. Thamtontributors are Olga Memedovic, UNIDO
staff member and Lelio lapadre, Professor of Igamal Economics, University of L'Aquila, Johns
Hopkins University — SAIS Bologna Centre, and UNhstltute for Comparative Regional Integration
Studies. Research assistance was provided by Andiéans, Michele Bernini, Stefan Eichwalder and
Matteo Putzolu. Iguaraya Saavedra provided admatige support.

The designations employed, descriptions and claasifns of countries, and the presentation of the
material in this report do not imply the expressidmany opinion whatsoever on the part of the Saciat

of the United Nations Industrial Development Orgation (UNIDO) concerning the legal status of any
country, territory, city or area or of its auth@#, or concerning the delimitation of its frontieor
boundaries, or its economic system or degree ofldpment. The views expressed in this paper do not
necessarily reflect the views of the Secretariathef UNIDO. The responsibility for opinions expreds
rests solely with the authors, and publication deeisconstitute an endorsement by UNIDO. Although
great care has been taken to maintain the accofdojormation herein, neither UNIDO nor its member
States assume any responsibility for consequenbahwnay arise from the use of the material. Terms
such as “developed”, “industrialized” and “develugi are intended for statistical convenience and do
not necessarily express a judgment. Any indicabipror reference to, a country, institution or athegal
entity does not constitute an endorsement. Infaonatontained herein may be freely quoted or reépdn
but acknowledgement is requested. This report baa broduced without formal United Nations editing.
This document reflects work in progress. Its disttion is limited for the purposes of eliciting comants
and reviews only.



Contents

LIST Of FIQUIES ...ttt e e e e e e e e e r e e e e e e e e e e s n e e eas v
IS Ao ) = o] =P iv
Y 011 1 = V! SO PP PTPP PP %
O [ 0110 To U111 o] o [P PP PEPPPP TR 1
2.  The nature of constant-market-shares analySiS............cccceiiiiiiiiiieeiiies v, 3
3. Specification ProblEMS ... ———————————————————————— 5
4. A new specification of CMS analysSiS.......ccccceveeiiiiiiiii e, 16
5. Constant-market-shares analysis of export padaoces: 1995-2007...........ccovvvvvvvvvvvnnnnns 21
6. Dynamic efficiency and polarisation of exporésjalisation patterns....................... 41..
7. Summary and CONCIUSIONS...........uuuiiiiieeieeee ettt eereee e e e e e e e e eeeeeees 45
=] (=T =] 0[S PP PRPPP PP 48
F N 0] 1= PR P PP PP PR PPPUPPTRTTN 50



List of figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18

World merchandise exports by technologglle.......................... 25
World merchandise exports by industry............ccccee 27
World merchandise exports by destinatemian .................eeevvvevvvvvvviininnnnsom 29
China: CMS analysis of export performance............cccccvvvvvivneiinnniennnnnnnnnns 31
Germany: CMS analysis of export performnganc.............ccccvvvevieneinennennnnnnnm 32
United States: CMS analysis of exportgrenince...............ccccccvvvvvvvevveennnn. 33.
Japan: CMS analysis of export performance................ccccceeeeiinnine. 34
France: CMS analysis of export performance...............cccccccvvvivviieviiennnn. 35
Italy: CMS analysis of export performance............ccccceeeeeeiiiiieee, 35
United Kingdom: CMS analysis of expontfpanance......................ccceeeeeene, 36
Republic of Korea: CMS analysis of exgatformance.............ccccvvvvvivnnnnnnnnnns 36
Russian Federation: CMS analysis of é{penformance ...........cccccceeevvviivvvnnenn. 37
Kingdom of Saudi Arabia: CMS analysigwport performance......................... 38
India: CMS analysis of export performance............cccccevveeeeiiiniiiinieeeeeeene 38
Brazil: CMS analysis of export performanc............cccccevviiiiiiiiiieeeeee e 39
Poland: CMS analysis of export perfornganc............ccooooviieieeeeee e e 40
South Africa: CMS analysis of export pamance ...........ccccoeeeeiiiien. 41.
Relative polarisations of export spes&#ldn patterns ............occcveeeviiiiiriones 44

List of tables

Table 1
Table 2

Constant-Market-Shares Analysis of Worlddflandise Exports..............c.......... 23
Determinants of the commodity-structure@ff1995-2007.................ceeeeeeeeeen. 43



Abstract

In this paper we investigate the complex relatigndietween industrial development and
economic structure, by focusing on one of its tradplications, the effect of international
specialisation patterns on export performancesoointies. Constant-Market-Share (CMS)
analysis is applied to disentangle the effect ofintbdes’ specialisation structure from
competitiveness factors. This work contributeshe methodological debate on CMS putting
forward a new specification of the disaggregationmiula by which countries’ share of world
exports is explained as the result of seven diffieeéfects. This new specification is applied to
the study of world merchandise exports between 1885 2007 for 208 countries in BACI
database. Results are here presented for a sarm@lé countries selected among the main
exporters in all regions. Our analysis proves besides macroeconomic factors, specialisation
patterns in the international distribution of ecomo activities are fundamental to explain

relative trade performances and their evolutiorr dvee.






1. Introduction
In the last few decades, a group of important emgrgountries have been able to achieve a
considerable acceleration in economic growth, reducheir gap with developed countries.

However, the majority of developing countries stlinain trapped at low income levels.

Different growth rates can easily be linked toelifnces in labour productivity and productivity
gains at a country level might be associated wiighdr labour efficiency in the same sector and
with migration of labour from low to high produdiiy sectors. The connection between labour
productivity and structural change has been thgestlof many theoretical and empirical

studies.

The structuralist approach to economic developneiims that high rates of growth can be
sustained only by redistributing productive resesrtoward the most dynamic sectors of the
economy (Ocampo, 2005). More precisely, the kindtafictural change which is required to
sustain growth is characterised by two main featuta shift toward high-productivity sectors,
which often implies the ability to attract indussilocated in more developed economies; 2) the
creation of new inter-sectoral linkages, leadingatamore intensely integrated production
structure. Economic systems meeting these twarierité dynamic efficiency tend to succeed in
narrowing the productivity gap between traditiormld innovative sectors and to reach

macroeconomic equilibrium.

Fast-growing countries show similar patterns dfittiral change, which can be seen as both a
condition and an outcome of their economic develimThe output share of agriculture has
been falling consistently, to the advantage of gtiduand services. This correlation is less clear-

cut in countries characterised by more moderatethroates (Rada and Taylor, 2006).

The Keynesian approach introduces the role of ddnsmnanother important determinant of
economic development. The interaction between mibdty growth and effective demand
determines the growth rate of the economy and #wellof employment. However, any
exogenous increase in labour productivity can heagative effects on employment, if it is not
matched by an adequate increase in effective dentarfelct, as explained by the Fabricant’s
law (Oulton and O’'Mahony, 1994), even in presente ositive correlatiorbetween total
output and labour productivity, output growth camless than proportional to the increase in
labour productivity, leading to a lower demand Fabour. For example, this might occur in
developing countries if real exchange rate apptiecaadue to capital account liberalisation,

induces a fall in the labour demand of the tradabteor (Vos, 2005).



Recognising the role of demand does not excludedleeof supply-side factors in determining

productivity and growth regimes. On the contrargmadnd and supply should be considered
simultaneously. Cimoli and Correa (2005) considathbaspects and argue that raising import
propensity due to trade liberalisation, in presesigeroductivity gaps, can generate low-growth
traps. In this context, export expansion may faihduce an adequate rate of economic growth,
and persisting productivity gap can be relatedh difficulty of spreading innovations from

export enclaves to the traditional sector. Stradtghange in the international specialisation
pattern is then called for to break the trap, ¢hedliffusion of knowledge across the economy

and weaken the external constraint to growth.

The analysis of countries’ trade performance isroftonducted in macroeconomic terms. From
an accounting perspective, the current accounnbalés equivalent to the difference between
saving and investment (or between income and copsom). Its behaviour may thus be
understood as the outcome of factors determiniagdhl wealth accumulation in the economy.
Even when the analysis is concentrated on foreigdet flows, the dynamics of export and
import volumes is often explained by the behaviolupther aggregate variables, such as real

exchange rates and foreign or domestic income.

In many cases, however, models considering only@egonomic fundamentals are inadequate
to explain trade performances. These models overiogportant, but difficult to quantify,
underlying factors of international trade performan such as product quality, shifts in
consumer tastes, changes in international trades rahd a whole range of other structural
factors defining foreign trade distribution by puati or by country. For instance, assuming the
growth of world demand and all other circumstanoeisig equal, the dynamics of a country’s
exports will be influenced by the concordance betwés international specialisation pattern
and the changes in the product composition of wdddhand. In other words, if the world
demand favours products in which the country enjogmparative advantages, the income
elasticity of its exports will be higher. In thimse we may speak of “macroeconomic” or

“dynamic efficiency” of a country’s internationgdecialisation pattern.

The influence of these structural factors is malewant than commonly understood and may
sometimes override the effect of aggregate varsalslech as price competitiveness. Differences

in foreign trade structures between countries aerefore important determinant of their



different growth rates: countries’ specialisatiattprns affect the income elasticity of exports

and imports and so the intensity of the externaktraint to growth:

This paper contributes to the study of the compéationship between industrial development
and economic structure by focusing on the effettsw@rnational specialisation patterns on
export performance and the external constrainteavth. If export performance is an important
determinant of an economy’s aggregate demand levehe short run and its productive
capacity growth in the long-run, then we have talgse the main factors affecting export
performance. We distinguish two sets of factorsnpetitiveness factors such as relative prices,
exchange rates, quality and market power, whickrdene the relative growth of exports by
markets and products, and structural factors sughthe interaction between national
specialisation patterns and changes in the composit world demand by product and country.
In order to measure the relative contribution @fsta factors, we introduce a new formulation of

the constant-market-shares (CMS) analysis.

The rest of the paper is organized as follows. i&e@ discusses the significance of CMS
analysis for interpretive purposes. Section 3 ak#re the main problems arising from its
application. Section 4, presents a new specifinatibthe decomposition formula, combining
traditional and more recent versions of this teghei Section 5 applies the outlined
methodology to 37 developing and developed cowtireluding the 30 leading exporters in
2007 and 7 African countries with the highest ekxpatue in the same year. Section 6 presents
a further decomposition analysis, to better captineedeterminants of the dynamic efficiency of
specialisation patterns (i.e. the interaction betwthe distribution of comparative advantages
and changes in the product composition of worldarhglemand). Section 7 concludes by

summarising our main methodological and empirigaights.

2. The nature of constant-market-shares analysis

A statistical method commonly used to evaluateitifieience of structural factors on export
growth and market share is known as CMS analydiss decomposition technique owes its
success to the simplicity of its application andtsccapacity to emphasise structural factors that
often tend be overlooked in the analysis. But, hearistic value of this method and the

variability of the results generated by its difi@rspecifications have been often questioned.

! The link between the income-elasticity of tradew® and the growth rate of an open economy was
highlighted by Thirlwall (1979) and, with a differeapproach, by Krugman (1989). The hypothesis that
international differences in such elasticity arsegsially attributable to differences in the stuwet of
foreign trade was advanced, among others, by Gaitdand Khan (1985).



Tyszynski (1951) was the first to apply CMS anay® the study of exports. Other most
influential studies based on this approach are lezamnd Stern (1970), Richardson (1971),
Magee (1975), Fagerberg and Sollie (1987). Milat@88) work placed the methodological
debate on CMS analysis in the framework of the enva theory of index numbers. This work
resulted in a new specification of the formula thas further perfected in Guerrieri and Milana
(1990). Despite persisting scepticism about itsisea value, CMS analysis is still widely used

in academic research as well as in policy-oriemterk

CMS analysis allows measuring the relative contidvu of competitiveness and structural
factors to export performances. In practice, thigoives breaking down the variations of a
country’s total exports or aggregate market sharer dime. The analysis starts with an
accounting identity to which a decomposition forenig applied. For this reason, it has often
been emphasised that CMS analysis should not bdogetp for forecasting purposes, but
instead for thex-postaccounting measurement of each factor's contnutd the behaviour of

an aggregate variable (see Milana, 1988, pp. 453-4)

Given the accounting nature of the decompositiowould be wrong to ascribe CMS analysis
with an interpretive capability similar to that @h econometric model. Nonetheless, its results
are a useful tool to orient further research onliabaviour of specific variables. Each term
generated by the decomposition formula has an esiemmeaning, which can be related to a set
of explanatory factors. For instance, the competitess effect, obtained by decomposing
export growth, represents @&x-postmeasurement of the impact exerted by the entirefse
competitiveness factors on aggregate export pedoc, after controlling for composition
effects. The competitiveness effect, therefore,ukhde preferred to the aggregate export
market share as the dependent variable in any eutnic exercise aimed at assessing the role

of real exchange rates and other competitivenessria

CMS analysis may be likened to other statisticalhomds used for breaking down the changes
of an economic aggregate value variable into paitg quantity indexes. As we will see later,
part of the problems encountered in its specificattan be seen as a symptom of an “index-

number problefh”.

2 An example is given by the table entitl&kport performance for total goods and servjcedich
appears in each issue of ttd&=CD Economic Outloolnd is based on a very simple variant of CMS
analysis. This statistical technique has been atsedin economic history (see, e.g. Irwin, 1995).

% A new specification of CMS analysis, based on emnemetric estimate of its elements, has recently
been used by Cheptea, Gaulier and Zignago (2005).

* See Richardson (1971), p. 234 and Milana (1988).



More generally, CMS analysis may also be conceaed special case of a decomposition
method that is useful to analyse the statisticdd between the behaviour of an aggregate entity
and of its single parts, whenever the aggregatehlar can be represented as a weighted

average of its parts

3.  Specification problems

3.1 Introduction

Despite the conceptual simplicity of CMS analydis, formulation has given rise to several
varieties based on the different specificationthefbase accounting identity and to the diverse
solutions adopted for the underlying “index-numipeoblem”. Much of the debate on CMS
analysis focused on the problems posed by thietyadf specifications. However, as Magee
points out, “if we can dispose of the methodolopprablems, constant-market-shares analysis
still stands or falls on whether, as an identityyields a useful organisation of the data. If this
identity, like the GNP identity, contains behavauparts that can be explained by other
independent variables, and if this process givegamrded insight into the behaviour of
international trade flows, then more research igavded, on method and application.” (1975, p.
222).

The following sections review the main methodolagiproblems posed by CMS analysis and
the various specifications proposed to solve sudiblpms. First, we explore two issues
concerning the base accounting identity: the chofabe decomposition object and the number
of disaggregation criteria. We also analyse thesitigity of the results to the order of
decomposition by product and by market). Secondrevw the alternatives available for the
decomposition formula of the base identity, startirom the choice of the weighting method,
which remains the most debated issue in CMS arsadysil may be regarded as an aspect of the
more general “index-number problem." We also disctiee dependence of decomposition

results on the time-path of the elementary datéssare raised by Milana (1988).

3.2  TheChoice of the Base Accounting | dentity

The starting point of CMS analysis is an accouniantity, relating an aggregate variable,
exports or market shares, to its disaggregated eoemis at product and/or destination market
level. A decomposition formula is then appliedhstidentity, so that changes of the aggregate

variable over time are expressed as the sum ofotwaore terms, representing changes in its

® Actually, the CMS method can be seen as an aijgit to international trade data of a technique,
called shift-and-share analysis, widely used inoeg economics and pioneered by Creamer (1943).
Useful surveys of this field of research have bpewvided by Holden, Nairn and Swales (1989) and
Loveridge and Selting (1998). An interesting apgdiicn of the shift-and-share method to internationa
trade data at sub-national level can be found ing@tn and Pollard (2001).



underlying factors. The specification problemsta$ decomposition formula are discussed later
in this paper (in Section 3.3). This section adsksghe base accounting identity and is divided
into two sub-sections. The first sub-section loalksthe variable to be decomposed, which
appears on the left-hand side of the identity. $heond sub-section deals with the various

disaggregation criteria, used in the right-hane sitithe identity.

3.2.1 The Decomposition Object
The selection of aggregate variable appearing enlaft-hand side of the base accounting
identity depends on the research aims and affeetshoice of the decomposition formula. The

most common options adopted in CMS-based studeediacussed below, as follows:

a) The Choice of the Trade Variable
As mentioned in Section 2, the CMS method is useanlyze the relative contribution
of competitiveness and structural factors to a tgimtrade performance. Export growth
rate has been often used to represent such perfoendut to get a more proper
evaluation of a country’s position in internatiotide, its imports should also be taken
into consideration. This would require constructoshgcomposition formulas similar to

CMS analysis for the normalised trade balance iothi® export-import ratio.

The key issue is then: how to express the tradesfoln the literature, in some cases,
trade performance is simply measured as the alesolutelative change in a country’s
exports, without reference to any comparison tdmother cases, trade performance is
explicity measured as the change in a country’sketashare, defined as the ratio
between its exports and the exports of a referanea such as the world or a group of
competitor& Equivalently, trade performance can be measusatieadifference between

the growth rate of a country’s exports and thahefreference aréa

®The choice of the data on which the formula is il raises an additional problem. A country’s
exports toward the rest of the world may also leved as imports of the world from this same country
and correspondingly, the market share may be eakdileither as the ratio between a country’s egport
and those of the world, or as the ratio betweenwtbdd’s imports from that country and total world
imports. If one actually had data for the whole nwadf world trade, this choice would be of mardina
importance, since any divergence in the resultédconly be due to statistical discrepancies, faregle
the difference between F.O.B and C.|.F data. Theeidrecomes more relevant, when data referring to a
more restricted set of countries (for example itdalscountries) are available. In these casesgusi
export data allows to regard the entire world asaaket, but forces to exclude from the set of caitgs,
those countries for which export data is not awdélgfor example developing countries). On the pthe
hand, if import data is used, the analysis mustdreowed to a smaller market (industrial countribsit

all competitors may be considered. The choice thils be based on data availability and on the rekea
target.

" See, for example, European Central Bank (2005).



These variants are substantially equivalent becthese ultimate goal is to compare a
country’s trade performance with that of the refieesarea. But if specifications based on
export changes are chosen, then the decompositionufa will be slightly more complex,

as another term appears, besides those measunmgtitveness and composition effects,

which measures the effects of world demand growth.

b) Data at Current or Constant Prices
A widely discussed issue is the choice betweeralles in current or constant prites
This is an important issue because data in congtaces would be necessary when the
task is to assess the effect of price competitiseran export volumes, but are often
unavailable or not reliable at the disaggregatedlldf competitiveness is understood in a
wider sense to include not only prices but alsothele range of other underlying factors,
such as quality, image and organisation of sales the data in current prices can be
favoured as they allow measuring these factorsralveffects on export values. For
example, the aggregate market share in value teansimprove when higher price
competitiveness of national products stimulatesse in export volumes and when the
gualitative characteristics of national productkwal selling them at higher prices or

entering more lucrative segments of the foreignketgtace.

3.22 Disaggregation Criteria

Besides the choice of the decomposition objectséo®nd important aspect for the definition of
the base accounting identity is the number of djszgption criteria. Total exports (the
aggregate market share) may be treated as thewseigh(ed average) of export flows of its
components (of the components’ market shares)ittéassaccording to one or more criteria: by
product, by destination country, by firm size, byguction region, and so on. The earliest
studies based on CMS analysis used a sole disaggnegriterion (by product), but successive

formulations took both products and destinationkatrinto account.

For simplicity’s sake, we start by using a singkadgregation criterion, applied to an exporting

country’s aggregate share in a destination markep®rts, which can be expresset as

2.m
=t i
2. M,

in which:

S

8 See, for example, Richardson (1971) pp. 230-1.
® Throughout this section supersctifgtenotes time.



St : the exporting country’s aggregate market shatiengit;
| : destination market imports from the exportingmy in thek™ product (k = 1 ... p);
M

M L : destination market imports from the world in #fe product.

The following base accounting identity expressesabgregate market share as the weighted

arithmetic mean of the elementary shares recoraleglaich product:

S=>,. s W 2]

in which:
t

m .

= : the exporting country’s share in the destinati et's imports roduct;
S _: the exporting try’s sh the destinatitarket’s imports bx" product

K
.M,
Wi = T
© 2 M.

world.

weight of thek" product over the destination market’s total impdrom the

If, on the other hand, there are two classificatidteria, for instance by product and importing
country, as may happen when the destination maskat geographic area or the world, the

aggregate share of an exporting country in thertEsin market imports may be expressed as:

ZierTi
ZIZJM;

in which:

S= [3]

rri . imports of thg™ country (j = 1...m) from the exporting country ireif product
(i=1...n);
M :J : imports of thg™ country from the world in th#" product.

From definition [ 3 ] five alternative specificatis of the base accounting identity can be

derived as follows:

S=X> sw (4
S=YY, $9p 5]
S=Y>,$9 p 6]



S=X.Y, $0,pd, 7

S=X>, $9 P Jd [8]

in which:

t

g=0

- : the exporting country’s share of tffecountry’s imports from the world in th8
i
product;
t
. My
MW VH

the destination markettstal imports from the world;

: weight of thg™ country’s imports from the world in th& product over

M
gij Z,ML

from the world in thé™ product;

z%M ! -1 weight of thg" country’s imports over the destination marketisko

imports from the world;
t

_ M
PES M

M
S ATH

world;

weight of thg™ country’s imports over the destination market' arts

- weight of theé™ product over th@" country’s total imports from the world;

: weight of theé™ product over the destination market total impéwisn the

MIES M
=Mz ™M) P

d;=

Structural diversification indeXSDI): ratio between the weight of th8 country (of thei™
product) over the destination markets’ imports fie it product (over thg" country’s total
imports) and the weight of that country (of thabguict) over the destination market’'s total

imports from the world.



Identity [4] is substantially equivalent to [2]:ethwo vectors of elementary market shares and
weights contain a number of elements X n) equalling the cells of a double-entry table in
which the rows refer to the products and the cokibonthe importing countries. But in [4] it is
not possible to distinguish the commodity from ¢fe@graphic disaggregation criterion, because
each weight is the ratio between the value of ingof each cell and the total value of the
destination market’'s imports from the world. Suatils will henceforth be designated as

“segments” of the importing market being considered

Identities [5] and [6] have most often been usegl(eitly or implicitly) as base identities in
CMS analysis. In [5] the data on the destinatiorrketés imports are first disaggregated
according to product type and then, for each orteexe, by importing country, while in [6] the

opposite occurs. This is evident because iderfitggn also be expressed as follows:

S=>.§p (9]

in which:

Stz—zjrntj =
XM,

the exporting country’s share of the destinatiorrkeigs imports from the world in thé"
product;

>80, [10]

and similarly identity [ 6 ] may be written as foNs:

S=2, 49, [11]

in which:

S = ZZ i,\r;}; =S P [12]

the exporting country’s share of tffecountry’s total imports from the world.

In practice, identity [5] is attained by constragtitwo identities similar to [2] at different
disaggregation levels: first, the aggregate maskere is expressed as the weighted average of
market shares by product (identity [9]) and secarath of these is treated as the weighted
average of the elementary market shares by eadugrén each importing country (identity

[10]). A similar statement is also valid for idemtj6].

10



This remark shows that identities [5] and [6] aharacterised by an internal asymmetry in the
degree of data disaggregation by product and byntopuThis affects the decomposition
formulas giving rise to one of the most discussadhedological problems of CMS analysis,

namely the variability of results with respecthe decomposition order.

To solve this problem, Guerrieri and Milana (19p&)posed accounting identities [7] and 18],
with the product weights defined at the same dissgagion degree as the geographic ones, as
follows:

» In [7], both are calculated at the margins of tlitde-entry table of the destination
market's imports; the destination market’s impdalitgribution by product is determined
independent of that by importing courtfry

> In [8], all the weights are calculated inside thmulble-entry table, which generates as
many product distributions as there are importingntries and as many geographical

distributions as products.

Still, these formulation do not make results indefent of disaggregation order, as claimed by
Guerrieri and Milana (1990, p. 332). They simplggent this problem in a different shape. The
results change with the choice between “marginaléritity [7]) or “internal” (identity [8])

weights in the double-entry table. Between [7] &8]dthere is essentially the same relation as

between identities [5] and [6] in the traditionatrhulations?.

In any case, the symmetry in geographic and prodisdggregation levels characterizing
identities [7] and [8], makes them preferable t® tifaditional ones. But such result can only be
reached by introducing in the formulas another elenthe matrix oStructural diversification
indexes(SDIs). These indexes show to what degree theuptadistribution of a destination
market's imports is differentiated across importoauntries, or to what degree its distribution
by importing country varies by products. Thus, BBIs reveal the degree of reciprocal
dependence between the structure of the markehpgrting country and that by product, and
show if the imports of the destination market argfarmly distributed among the various

segments, or are instead concentrated in some sggme

In the extreme case of all SDIs being equal to dhe, commodity (or the geographic)

distribution of imports would be equal for all cates (and for all products). Thus there is a

% An English version of this proposal can be found/iitana (2004).

2 A similar approach has been followed in Europeantfl Bank (2005).

12 A different solution for this problem has been pigol by Cheptea, Gaulier and Zignago (2005), who
derive the CMS effects from an econometric exeraisgking the decomposition order not relevant for
the results.
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precise relation between these indexes and Peargaadratic average contingency coefficient
(f), calculated on the double-entry table showingddstination market imports’ distribution by

product and by importing country, as follows:

(ft)2=Zj d w -1 [13]

From this expression, we can see that if all tiverdification indexes were equal to one, there
would be no statistical connection between the dvsaggregation criteria (by product and by
importing country), while as interdependence betwdiee two distributions grows, these

indexes depart from one.

3.3  TheChoice of the Decomposition Formula

Besides the specification of the base accountimmtity, other issues affecting the CMS
decomposition formula have been explored in tleediure. The most important one stems from
the shift from a continuous to a discrete time folation, and lies in the choice of the weighting
system to be used in the decomposition (i.e.itkdex-number problerof CMS analysis, as
discussed in Richardson, 1971 and Milana, 1988 fiéxt sub-section surveys the various
alternatives proposed for weighting the decompmsiformula. Sub-section 3.3.2 discusses the
related problem of the dependence of decomposgiésults on the time-path of the elementary

data.

3.3.1 TheWeighting Method and the Index-Number Problem in CMS Analysis
Referring to the base identity [2], the continudinse decomposition of its variations can be

expressed as follows:

dw .
S -y 2 o Wk g S [14]

where, the aggregate market share rate of change towe is the sum of two terms: the
weighted average of disaggregated market sharesigels and the effects of changes in the
structure of destination market’'s imports. Thetftesm is defined as theompetitiveness effect
(CE). Given the demand structure, one can hold ¢hahges in disaggregated market shares
mirror ex-postthe effects of changes in relative prices andrdtdmetors of competitiveness. The
second term is called tharucture effect(SE). It represents the variation that the aggeega
market share would in any case have because dafftbet of changes in the structure of the
destination market's imports, even if the elemgntaarket shares did not changmiistant-
market-shares It mirrors the conformity of a country’s spedsaltion pattern to changes in the

structure of demand.
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The “index-number problem” of CMS analysis refeostie variety of possible solutions in
adapting identity [ 14 ], which is formulated foortinuous time, to the discrete-time data
available for empirical analysis. The suggesteeradttives, differing by the weighting method

chosen, are the following:

(5= 3 WXl v s [15]
(= 3 wX( v s 126)
S-S=2(5 Yo wi-a W2 Ww Ha-a) sa Jsn7
(53 WXl w s w Wv.s)s s
(53 wX( w WsX w Jv.s)s  no

The most widely used formulas in CMS analysis hbgen based on identities [15] or [16],
because of their simplicity; or on identity [18jdause it offers the advantage of a coherent
weighting method, so that all weights refer to ithigal period. However, identity [18] requires
introducing an additional decomposition term, basedthe interaction between changes of

disaggregated market shares and variations of déstauncture.

The economic meaning of this term has long beeiatdeb Richardson (1971) considered this
as a “second measure of competitiveness”, becasdmws how much a country succeeds in
concentrating positive trade performances (the insgs market shares) in the most dynamic
segments of the destination market's imports. Hegegr and Sollie (1987) defined the
interaction term as a measure of the export spsaimn pattern’s flexibility in response to
changes in the structure of demand and calleceiadiaptation effec(AE). They also showed

that such a term could be decomposed in three alsmaecording to the following formula:

AE = rAJzk(sL—sﬁ—uLwi’)szk(v&(— w) 120]
In which:

I, Linear correlation coefficient between changes wtfaggregated market shares and
changes of market segment weights;

,uts: Unweighted arithmetic mean of disaggregated nastkares.
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In this formula, the correlation coefficiefit, establishes the sign of the interaction term, while

its value depends on two measures: a measure pérdien of disaggregated share changes

around their average and a measure of variatitimeiistructure of market demand.

Milana (1988) departed from all the traditionalrfardations of CMS analysis and criticised the
use of the interaction term, contending that thly specification coherent with index-number

theory is [17], witha = 0.5. This is equivalent to using the averagéwden the starting and the

final period as weights, similarly to the price éxdformula devised by Térngvist (1936).

Milana claimed that this formulation is to be preéel to all the others, as it allows for a better
discrete-time approximation of the continuous-tieeomposition formula. On the contrary, the
interaction term appearing in equations [18] arfd] [is produced by the inability of the linear

approximating formula to completely disentangle tbenponent effects by tracing a non-linear
function” (Milana 1988, p. 467Y.

This argument is based on the economic approantdéx-number theory that splits up a value
variable into its price and quantity componentsuasng an aggregation function of such
components founded on the microeconomic theoryoosemer behaviour. In CMS analysis,
instead, it appears impossible to postulate a ggeeind theoretically founded functional
relationship between the two elementary componeitle accounting identity (market shares
and weights), and so we lack the continuous-timgrexgation function, based on which we

could select the best discrete-time approximation.

Besides this theoretical problem, formula [17] appeinferior to formula [18] in terms of
descriptive power. Indeed, using the averages leghilee starting and final periods as weights
does not allow us to neatly disentangle the cortipetiess from the structure eff&ct For
instance, the structure effect no longer represim@saggregate market share change between
period 0 and period t, had the elementary markateshremained equal to those at the starting
period, as in formula [18], but is computed as utls shares had remained constant at an
intermediate level between the starting and thal fime. By doing this, however, the structure
effect ends up by capturing a part of the chanddabeoelementary market shares that should

instead be captured by the competitiveness effiaclyice versa

13 Milana’s approach has been followed, among thersttby Simonis (2000).

14 Similar arguments, in a different context, mayfbend in a contribution by Menzler-Hokkanen and
Langhammer (1994, pp. 311-312) on the bilaterabindumber technique for the measurement of the
quality of imports and the substitution among tnadpartners.
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It is true that equation [17] splits the entire mha of the aggregate market share into only two
components, without any residual, but by doingtsouddles their economic meaning. On the
contrary, equation [18] does not produce an exgetrtition, but allows the structure effect to

be clearly distinguished from the competitivendssce

Moreover its residual interaction term may have iateresting economic interpretation,
concerning the flexibility of export specialisatipatterns. In equation [17] the structure effect
is static: it measures the influence of a countiyfernational specialisation pattern, defined in a
certain period (halfway between 0 and t), on charngédts aggregate market share, but ignores
the effects of mutations in the specialisationgratitself. In [18], on the other hand, the static
structure effect is coupled with a dynamic adaptateffect, which measures the effect of

changesn a country’s specialisation pattern on its glabaort performance.

3.3.2 The Dependence of Decomposition Results on the Time Path of the Elementary Data

Another problem linked to the choice of the weigbtmethod for the decomposition formula is
that of the dependence of its results on the tiatb-pf the elementary data. Milana (1988)
raised this issue in his reformulation of CMS agmmytying it to the approximation error that
appears when expressing a continuous aggregatimtida with an index number constructed
in discrete time. To avoid this approximation erfdilana referred again to the index-number
theory, which suggests building indexes for a @ertiane span, subdividing it into the shortest

possible intervals and chaining together the indeedculated at those intervals.

Similarly in CMS analysis, by using the chain metheve may consider the whole path
followed by the data from the starting to the fipariod. Hence, the size and the sign of the
effects become strictly dependent on such a patthat for any given levels of market shares
and weights in the starting and final period, thetiermediate levels determine the values of the
terms generated by the decomposition. In this s¢hegath-dependency problem is not solved,
as claimed by Guerrieri and Milana (1990, pp. 3328t is created by the chain method. In
contrast, in traditional formulations, the deconipos is performed by directly comparing final
and starting period data, thus losing the oppaigutd benefit from all the information
conveyed by the intermediate data. But, it is @&gi because of this simplification that
decomposition results are independent of the pallowied by the elementary data in the

intermediate periods, whatever formula used.
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However, the practice of subdividing the time spao short intervals can be useful to better
understand the dynamics of the underlying varigbtasl to generate time series of the

decomposition effects that can be integrated imecetric modefs.

4. A new specification of CMS analysis

In this section, we present a new decompositioméda for CMS analysis, addressing the
problems discussed in section 3. This formula mawded for analyzing data on import market
shares, classified by importing country and by pmddThe base accounting identity is given by
equation [ 3 ] as specified in [ 7 ], where symbamdsume the same meaning as already showed
in Section 3.2.2.

S=X.Y, 0 pd,

Changes of [ 7 ] over time are decomposed withrantita similar to [ 18 ]. But since in [ 7 ]

each addend is the product of four factors, thebmrmof terms generated by the decomposition
is not three, as in [ 18 ], but fifteen. Not alkeie terms can easily be given an economic
interpretation. So it is more convenient to groame of them together and use a decomposition

formula extracting seven effects:

15 Recent applications of trehift-and-shareanalysis make wide use of this practice, advochseBarff
and Knight (1988). For an interesting example olvtghift-and-shareanalysis can be integrated into
econometric models, see Banasick and Hanham (2006).
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The first term is called theompetitiveness effe(CE), as it is the weighted average of the
changes of an exporting country’s market sharedl ithe product/country segments into which
the import market is subdivided. The underlyingaide that such changes display the effects of
variations in relative prices and in the other cetiijveness factors such as quality, image,
distribution network, and so on, that make one tyis products preferred to those of

competitors. Essentially, this effect is not-antemeasure of the competitive strength of a
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country’s products, but a synthegx-postindicator of their competitive performance in the

destination market.

The subsequent three terms, taken as a wholegareatent to the second term of [18], which
Is the structure effec(SE). They show how a country’s aggregate markatesiwould have
changed because of the effect of changes in thetgte of import demand, given the starting

level of its disaggregated market shares.

The commodity structure effe@CSE) measures how changes in the product conposit the

destination market import demand affect an expgrtiountry’s aggregate market share. Its sign
depends on the correlation between changes iretagve importance of each product in total
imports of the destination market, and the markeres held by the exporting country in each
product in the starting period. In other words, there the country’s export specialisation
pattern (defined by the vector of its product skanethe starting period) is oriented toward the

products with fast growing foreign demand, the ntbeeCSE becomes favourable.

Similarly, the geographic structure effeflGSE) shows to what degree the behaviour of a
country’s aggregate market share is influencedhanges in the distribution of the destination
market demand by importing country. The better geegraphic orientation of a country’s
exports corresponds to these changes, the highgsSE. In other words, countries whose
export market shares are relatively larger in tlesthaynamic importing countries will reach a
positive and high GSE.

The structural interaction effec{SIE) depends on how changes in the geographic and
commodity structure of destination market impores@lated to each other. It is positive if such
changes tend to raise the relative incidence ofrtlagket segments in which a country is
specialised. As we can see from the formula, tie iSImade of five terms generated by the
decomposition. The first of these, namedstrectural diversification effeqSDE), depends on
how the SDIs of the destination market import detinelmange over time. The sign of this effect
is determined by the interaction between SDI charaye the initial levels of disaggregated
market shares and of the total country and prodedjhts. The greater the demand for imports
concentrates in the segments in which an exportimgntry is specialised (the more these
segments raise their “specific weight” in total tiletion market imports), the more the SDE
becomes favourable for that country. The SDE isstuttially equivalent to the “specific
market-product effect” introduced for the first 8nn CMS analysis by Guerrieri and Milana
(1990). Its usefulness derives from the fact thaluiding SDIs into the decomposition formula
allows using homogeneous weights (at a similar egf disaggregation) in the calculation of
the other structure effects (CSE and GSE), as skstlin Section 3.2.2.
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The other terms that make up the SIE arise fromiritexraction among the various kinds of
weights used in the formula (product weights, gapgic weights and structural diversification
indexes). The economic importance of these termstisntuitive. Loosely speaking, they tend
to have a positive sign for those countries witkcgglisation in those market segments with
rising importance. The last three terms of form[#4], taken as a whole, represent the

adaptation effecfAE) and are exactly equal to the corresponding tefrequation [18].

The commodity adaptation effe¢CAE) shows the interaction between the competigs
effects recorded by a country in each protfumnd the changes in the product structure of
destination market demand for imports. The CAE &&n interpreted both as a “second
competitiveness measure”, if a country succeedmining market shares in the most dynamic
products, and as an indicator of flexibility of tbeuntry’s international specialisation pattern, if
such a pattern changes in ways conforming to tmeletecies of market demand. This
ambivalence occurs because changes of market shareime can be read both as an effect of
competitiveness factors (as in the CE), and aswoome of changes in the specialisation

pattern, which is defined by the market share itistion around their average (as in the SE).

Similarly, thegeographic adaptation effe(GAE) shows to what degree an exporting country’s
market share gains tend to be concentrated in & dynamic countries in terms of import

demand. Its sign depends on the correlation betwbanges in the structure of destination
market demand for imports by importing country d@he competitiveness effects recorded by

the exporting country in each importing countfy.

Finally the residual adaptation effec(RAE) encompasses five interaction terms, whose
dimensions are normally small. They capture theretation among the changes of

disaggregated market shares, structural diversifitandexes and a combination of geographic
and product weights. Even the RAE, if positive,vghahat a country’s best trade performances

tend to be concentrated in the most dynamic segnuérthe market.

The main value of CMS analysis lies in its ability gauge the role played by composition

'8 For each exporting country it is possible to chteia set oproduct competitiveness effedEach one

of those effects is equal to the weighted averdgheomarket share changes recorded for that ptaduc
the various importing countries. Actually, thesedurct competitiveness effects, similarly to thebgilo
one (CE), indicate how the product market shareth@fexporting country would have changed, had the
geographic structure (by importing country) of stileation market imports in individual products
remained unchanged.

" Each one of theseountry competitiveness effedssequal to the weighted average of market share
changes recorded by the exporting country for timéous products. In other words, they indicate hiogv
market shares of the exporting country in each mapg country would have changed, had the product
structure of the importing country’s demand remdinachanged.
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factors in determining export performance. Thiserohay be better understood by further
decomposing the structure effects measured by M8 formula, using an approach similar to
that proposed by Fagerberg and Sollie (1987) fewttaptation effect?

For instance, we may express the commodity streatiect (CSE) as follows:

ose-roy 2(s0-1) |2 (- )

in which: y .. = linear correlation coefficient between an exipgr country’s

initial export market shares in each product amddanges
of product weights in destination market imports;

0
i

n

= an exporting country’s initial export market sh&n product

i;
0
S

U

= unweighted arithmetic mean of an exporting cousit

initial product market shares;

t : : _ .
pi product's weight on destination market total imports.

Equation [22] shows the commodity structure eftexcthe product of three factors:

a) The degree of correlation between the produgttire of an exporting country’s market
shares, which defines its specialisation pattand,the changes in the product structure of
destination market import demand.

b)  An indicator of the variability of product matkehares around their mean or, in other
terms, of the degree pblarisationof the specialisation pattern.

) An indicator of change in the structure of dethasms measured by the variation of the

product weights in destination market imports.

Since the third factor is common to all exportirgiatries, it is the first two that are decisive for
differentiating each country’s CSE. More precisehg sign of the CSE is established by the
coefficient of correlation, while its size relatite other countries, depends on the intensity of
the correlation and on the coefficient of compamatidvantage polarisation. In other words, at
equal correlation degree between the exporting tci@sh specialisation patterns and the
changes in the structure of import demand, thedsghositive (or negative) CSEs are recorded
by those countries whose specialisation patterasnaore differentiated between strong and
weak points: the polarisation degree of the spigaitibn pattern amplifies the magnitude of the

structure effects.

18 See section 3.3.1.
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5. Constant-market-shares analysis of export performaces: 1995-2007

In this section we present the results obtainedh fepplying the CMS analysis described in
Section 4 to the study of world merchandise exparthe period 1995-2007. The analysis was
based on the BACI database, developed by the Cénktides Prospectives et d'Informations
Internationales (CEPIllusing the UN COMTRADE dat& We considered 208 exporting
countries in the database, but here we preseritgesuy for the first 30 exporters in 2007, and
for the 7 largest African exporters (South Afribigeria, Algeria, Angola, Egypt, Morocco and
Tunisia), which are included for a more comprehansepresentation of world exports (our
sample of 37 countries together makes up for ardihgercent of total world exports on

average over the period).

The world market was disaggregated into the 208ragg®on countries and into 4,968 products
at the HS 6-digit classification, which multipli@inong them resulted in 1,033,344 elementary
market segments. The analysis was performed fdn gear of the period 1995 to 2007, as

suggested in sub-section 3.3.2, and then the saselte aggregated over time.

Table 1 shows these results for the entire perf@@b2007. The most striking result is the
remarkable expansion of Chinese exports. Chinaeiiffikst in the world ranking of exporters
already in 2006, with a market share of 10 pergenfmoints of world exports, moving from the
seventh place in 1995. Chinese exports grew cothgtaand faster than competitors, at an
annual rate of 17.4 per cent (in current US daojlarsdouble than that for the world average.
This rise has come at the expense of all majorldped countries. The greatest absolute market
share losses were recorded by the United StatAmefica, from 12.3 to 8.4 per cent of world
exports, and Japan from 9.1 to 5.3, followed byttedl largest member countries of the EU-15,
and Canada, Malaysia, Singapore and Switzerlard sidable losses. More striking is that no
other emerging economy has reached comparabletsdagsubbsolute terms, although other
countries of the BRICS grouping (including BraRlissian Federation, India, China and South

Africa) have also increased their export marketesha

The second largest rise in absolute terms was deddny the Russian Federation (from 1.1 to

2.5), followed by oil exporting countries such asgdom of Saudi Arabia and the United Arab

Y BACI (Base pour I'Analyse du Commerce Internatiprim the world trade database developed by
CEPII at the HS 6-digit product disaggregation. BAE developed using an original procedure that
reconciles the declarations of the exporter andirtiorter. Original data are from the United Nasion
Statistical Division (COMTRADE database). The hanisation procedure enables to extend
considerably the number of countries for which ¢rathta are available, as compared to the original
dataset. BACI provides bilateral values and quiastiof exports at the HS 6-digit product disaggtiega

for more than 200 countries over the period 199872@or further information, see Gaulier and Zigmag
(20009).
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Emirates. Other countries which gained higher ntaskares include new EU members such as
Poland and the Czech Republic; African exportenaaof materials, such as Algeria and Nigeria,
and ‘export platforms’, such as Ireland and Mexiatjch attracted considerable inflows of
market access-seeking foreign direct investment)(Fable 1 presents 37 countries that made
up 88 per cent of world exports in 1995. Their shdecreased to 85 per cent in 2007, indicating
a fall in the world export market concentration.iylaother developing countries not listed in
the table expanded their market shares, such amgtance Vietnam, with an annual export
growth of 21.4 per cent. Overall, their gains wémer than the losses of other not listed

countries.

Constant-market-shares analysis confirms that theseket share changes are strongly
influenced by competitiveness factors. Their signast always coincide with the sign of the
competitiveness effefCE), which makes up for a high percentage ofttit@l share variations

(79 per cent for the total of 37 countries). Howevaken together, the three ‘static’ structure
effects are even more important (100 per cent)thadhree ‘dynamic’ adaptation effects are
equally important as the CE. So, the prevalencth®fCE is only because of the contrasting

signs of the other terms.

As argued earlier, CE is not am-antemeasure of a country’s export competitive capadityt
anex-postindicator of its competitive performance at theadjgregated level. The CE measures
what would have been the change of the countrylgegmte export share, in the absence of
composition effects, that is under the assumptibat tthe commodity and geographic
distributions of world import demand had remainegthanged. In other words, the CE allows
measuring to what extent changes in a country’'seggge export market share reflect its
average competitive performance in each destinatiarket for each producthis can be the
result not only ofex-antecompetitiveness variables, such as price, quaitghange rates, and
so on, but also of other factors affecting expemfgrmance, such as the country’s capacity to

attract FDI or participate in international prodantfragmentation.

The data presented in Table 1 show clearly the deapges shaking the international economy
in the last years. A group of emerging economias @d&veloping countries, led by China, is
progressively gaining importance in the internaglogistribution of economic activities, at the
expense of all developed economies. From this petise, trade is the most evident and easy to
measure sign of a more profound transformation theolves the geographic location of

production.
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Table 1

Constant Market-Shares Analysis of World Mechandise Exports: 1995-2007

(effects expressed as a percentage of market shei®95 — data in current prices)

Commo Geogra- Residual
Exoortin Compe- Commodity GeogrgphicStructural -dity phic adapta-
cantrieg Market shares Changes titivenes structure  structure interaction adaptati adapta- tiOf')]
(CE) (CSE) (GSE)  (SIE) on tion (RAE)
(CAE) (GAE)
1995 2007 2007-1995
China 4.18 10.47 150 172 -38 -14 8 9 -2 15
Germany 10.32 9.48 -8 -3 -2 4 1 0 0 -7
USA 12.33 8.40 -32 -31 -1 -1 -2 0 0 3
Japan 9.08 5.33 -41 -33 -6 0 -3 2 1 -2
France 5.75 412 -28 -22 -1 0 -4 -1 0 0
Italy 4.66 3.69 -21 -8 -6 1 3 -1 0 -10
United
Kingdom 4.79 3.29 -31 -29 5 -1 0 -1 0 -5
Netherlanc  3.57 3.18 -11 -5 -1 -4 -2 2 -1 -1
Canada 3.96 3.13 -21 -14 2 -2 -2 -2 0 -4
Republic ¢
Korea 2.55 2.85 12 2 -14 8 -18 6 1 27
Belgium-
Luxemburg 3.18 2.69 -15 -5 -1 -5 1 0 0 -6
Russian
Federation 1.14 251 121 -12 60 40 -70 8 5 91
Mexico 1.69 2.10 24 22 5 -8 3 -4 1 5
Spain 1.90 1.90 0 10 -5 -8 -2 0 -1
Saudi
Arabia 0.99 1.63 65 -67 73 -10 -13 6 8 68
Malaysia 171 1.52 -11 20 -10 -7 1 -8 0 -6
Singapore 1.98 1.50 -24 -33 -2 0 -2 5 -1 8
Switzerlani  1.92 1.48 -23 -20 2 -3 2 -3 0 -2
Sweden 1.60 1.28 -20 -19 11 -1 -3 -5 0 -3
India 0.76 1.28 68 77 -13 9 3 -11 -1 4
Brazil 1.04 1.28 23 28 -11 3 -6 -2 1 11
Thailand 1.20 1.24 4 25 -17 -2 3 0 0 -5
Austria 1.12 1.14 2 2 0 1 5 -1 -1 -4
Ireland 0.91 112 23 -29 -5 -16 0 17 2 54
Australia 1.06 1.10 4 6 9 -2 -2 0 0 -7
Indonesia 1.05 1.07 2 19 -3 -3 -1 -14 -2 6
Poland 0.50 1.02 103 100 -2 16 26 -1 -5 -32
Norway 0.90 1.01 13 -9 41 -7 9 -5 0 -16
United
Arab
Emirates 0.36 0.95 162 59 71 -15 -25 -4 17 57
Czech
Republic 0.46 0.90 98 108 -8 14 19 -2 -2 -31
South
Africa 0.54 0.68 26 24 -1 -5 -4 -1 1 11
Nigeria 0.24 0.49 107 5 92 -11 -27 29 -7 25
Algeria 0.22 0.49 118 12 109 -5 -3 -2 -5 13
Angola 0.07 0.26 298 125 111 17 19 5 6 15
Egypt 0.13 0.19 44 19 26 9 -4 -6 0 -2
Morocco 0.15 0.14 -6 17 -18 -1 1 -9 -1 4
Tunisia 0.12 0.13 7 29 -12 -7 6 -10 0 0
TOTAL 88.12 85.05 -3.5 -2.8 -0.8 -0.9 -1.8 0.4 0.1 2.3

Source:UNIDO calculations based on BACI database.
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Indeed, the CE is negative for almost all the depedl economies in Table 1, except Australia,
Austria and Spain, where it is positive but sm8E is negative for members of the euro area,
whose recent competitive performance might be haadpey the strength of their currency, and
even more for the United States of America, desthige prolonged depreciation of the US
dollar’s real effective exchange rate (taking alse bilateral exchange rate with the renminbi
into account). This suggests that recent changesport market shares should be understood
not much as the result of fluctuations of excharages and other competitiveness factors, but as
the outcome of more profound changes in the digioh of manufacturing activities through
outsourcing and offshoring. This process of relocatseems to hit the market shares of

developed economies, regardless of changes irritteegompetitiveness of their exports.

Besides the CE;omposition effectplay an important and sometimes decisive role amket
share behaviour. In some cases, they substarstatipgthen a CE of the same sign, such as in
Algeria, Belgium-Luxemburg, Italy, Nigeria, Republbf Korea, and United Arab Emirates; in
other cases such as Australia, Indonesia, Spaailahd and Tunisia, they lessen considerably
its influence; while in cases such as Ireland, Msika Morocco, Norway, Russian Federation
and Kingdom of Saudi Arabia, the size of the contpmseffects is so large to overturn the CE,

showing thus to be determinant for the evolutioexgort market shares.

Taken as a whole, the six composition effects agative for most of the countries in Table 1.
The largest negative contributions, relative tordousize, were recorded for most Southeast
Asian countries, including China, several Europeaumntries (Italy in particular), Morocco and

Tunisia. Overall, as mentioned earlier, ‘staticusture effects are negative and slightly more

important than the ‘dynamic’ adaptation effectsjchiitend to be positive.

A second feature of our results is that the largestposition effects are those related to the
interaction between the commodity and geographstridution of world trade, namely the
‘structural interaction effect’ (SIE) and the ‘rdsal adaptation effect’ (RAE). As mentioned,
these terms are more difficult to interpret, butdtéo be of negligible size in most applications
of CMS analysis. The extremely high disaggregalimel of the analysis probably causes that,
in our case, they happen to be larger than theegponding ‘non-mixed’ commodity and
geographic effects, taken at the margins of ourldvbede matrix. In many of the over one
million market segments of our database, the vafugorld imports is zero or a low number,
even when the corresponding commodity and couwntigl is fairly large. Other things being
equal, this polarisation of the world trade matgenerates largstructural diversification
indices (see sub-section 3.2.2), which translate intolyfdarge SIEs and RAEs. In normal

applications of CMS analysis, elementary marketmesgs are much less, which lowers the

24



probability of zero flows and rises the degreetafistical connection between the commodity

and market distributions of world imports.

Thecommodity structure effe@CSE) measures the effect on aggregate market shanges of
the correlation between a country’s export spesa#ibn pattern and trends in the product
structure of world import demand. Countries whosegarative advantages are concentrated in
products in which world import demand grows morgidly would be favoured by this effect,
even if their market shares remained constant @wes for every product. Given the link
between differences in growth rates of world imp@tross products and the income-elasticity
of their demand, CSE can be considered as a simthetisure of the ‘dynamic efficiency’ of
export specialisation patterns, as defined in Sadi

To interpret this term, the evolution of world intpstructure by commodity must be looked at.
Several classification criteria can be used and @ih¢he most important is based on the
technological intensity of each product. Figuren@vgs that, contrary to common believe, high-
tech products’ importance in world trade, aftemgsfast in the second half of the 1990s, was
falling significantly in the following decade, tdhv@é advantage of medium-low technology
products and the grouping of goods not classifietebhnological level. But low-tech products

have confirmed their downward trend throughoutahserved period.

Figure 1 World merchandise exports by technology ieel
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Source:UNIDO classification based on BACI and OECD (see Af)ne
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The implication of these changes is that the pasitiorrelation between technology level and
growth of world import demand does not hold anyglem Even if specialisation in traditional
low-tech products is still to be considered as dyically inefficient, comparative advantages in

high-tech products are not necessarily betterlaxirey the external constraint to growth.

To better understand these changes, we converidggregated the product level data by
industries, according to the ISIC Rev. 3. Figurgo2trays the main results. It is clear that the
structural evolution of international trade in thst years has been dominated by the dramatic
rise of the mining sector, whose share of world ahandise imports has almost doubled
between 1995 and 2007. This was mostly caused &ygels in relative prices, and by the rising
demand for raw materials coming from emerging eagas. On the other hand, the importance
of traditional activities, such as agriculture, doand other consumption good industries,
declined. Remarkably, even the ICT-based indust(mech as office machinery, radio,
television and communication equipment), aftemgstonsiderably in the second half of the
1900s, experienced a strong downsizing in the iellg decade, recording lower world trade
shares in 2007 than in 1995. This unexpected feghtrbe attributed to the downward trend of
the prices of many consumption electronics goodsnbght also suggest that the consumption
patterns of the previous decade have lost their embam. Even if new products continue to be
generated in ICT industries, it could be argued i absorption capacity of consumers has hit
a ceiling, so that the budget shares of these ptedn family spending cannot grow as rapidly
as before.

Figure 2 offers some signs of other important teeimdthe structure of the global economy.

Besides mining, other industries such as chemicadétals and machinery have substantially
expanded their share of world trade since 2000tHar words, the demand for intermediate and
capital goods has been the most dynamic in woddetrin the last decade. This could be
attributed to the rapid growth of industrial capadn several emerging economies and to the
related process of international production andsamption fragmentation, generating global

production chains and networks and leading to niotense exchanges of inputs across the
different nodes of these networks. It could everctietemplated that the recent global crisis,
regardless of its financial roots, has showed dmalamce between the growth of productive

capacity and effective demand at the global lesighs of which can be seen also in the recent

evolution of world trade flows.
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Figure 2 World merchandise exports by industry (in% - at current prices)
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Coming back to the results of our CMS analysis,|& dbshows that CSE is in general negative
for the 37 selected countries, explaining rougllyp2r cent of their aggregate market share loss,
but again this is the result of widely diversifiggures across countries.It is clear from the table
that CSE is positive for most of the developing aesteloped countries specialised in natural
resource-based exports, whose demand has beemgrowich faster than the average of world
merchandise imports. This underlines the usefulog<3MS analysis to better understand the
nature of changes in aggregate export market sharesrrent prices, in a context of large

differences in price trends across products.

Take the example of the Kingdom of Saudi Arabiapséhaggregate market share rose from 1
to 1.6 per cent in the period 1995-2007. It is cfeam the Table 1 that this rise is not at all a
sign of a good competitive performance. On thereoynt the CE is negative and of considerable
size. The aggregate performance results are stiveosily because of favourable composition
effects and of a strong CSE in particular. Thisvehahat the comparative advantage of the
Kingdom of Saudi Arabia in energy products, whoseght in world imports has been inflated
by their rising relative prices, is so strong torenthan offset the market share losses recorded,

on average, for single products and markets.

This case shows what can be considered as a sebandel of transformation of the global

economy, in addition to international productioadgimentation. Even countries with domestic
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macroeconomic and structural conditions laggingrzkkhose of the emerging economies can
participate in the benefits of a global expansibiiheir specialisation pattern is dynamically
efficient. Indeed, the demand for natural resourcesing from emerging economies is a
powerful international transmission channel of éhé®nefits. But, the opposite can happen
during economic crisis, when the vulnerability oévdlopment patterns based only on
exhaustible natural resources underlines the reedd the rents generated by their price raises

to invest in the diversification of their econorbiase.

Countries characterised by the largest negativesG8& most of the African and South-East
Asian exporters specialised in labour-intensive soomption goods, such as China, India,
Malaysia, Morocco, Republic of Korea, Taiwan, Timisand some Southern European

countries such as Italy and Spain, with similarazkpatterns.

The geographic structure effe¢GSE), can be interpreted similarly to the CSHs & measure
of the total export market share effect followingrh the correlation between a country’s
‘geographic pattern of specialisation’ and charigabe world import demand’s distribution by
country. In other words, GSE tends to favour caaastwhose exports are more oriented toward
the most dynamic destination markets, which cathberesult of distance and of other factors

creating preferential trade linkages or barriers.

Similarly to CSE, the interpretation of GSE mudtetanto account that the available data are in
current prices and exchange rates. Thus, assuntay things being equal, a market can be
more dynamic than the world average not only (aod atways) because the volume of its
imports grows rapidly, as it happens, for examgleing industrial take-off phases. The relative
growth of a country’s import value is also affectdrelative prices and exchange rates. So, for
example, the euro appreciatigis-a-visthe US dollar can translate into a higher grovetie of
imports in Euro area members. In this case, theimamnmpact of the currency appreciation

reinforces its real substitution effects.

Figure 3 shows the world imports’ geographic dittion by destination region and confirms
the relevance of these arguments. Since 2000, disé aslgnamic import markets have been those
of developing countries and emerging economiedjgodarly in Asia and Europe. In contrast,
North American imports, after rising faster thae thorld average in the second half of the
1990s, have experienced a sharp decline relativether regions, because of the dollar
depreciation. Conversely, the fall in the relatingportance of the EU-15 market has been

slowed down by the euro appreciation.
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Figure 3 World merchandise exports by destination egion (in % - at current prices)
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Table 1 confirms that the largest positive GSEshasen recorded by countries, such as those
in Central and Eastern Europe, whose exports ame migented toward the EU-15 markets.
Overall, however, this effect is negative for tiec®duntries considered in Table 1, and its total

size is similar to that of the CSE.

The structural interaction effec(SIE) is less intuitive than the other two elerseof the
structure effect. Loosely speaking, it has to dehwhe correlation between an exporting
country’s comparative advantages and changssruictural diversificationof the world import
matrix by product and destination market relatigeat hypothetical world import matrix, in
which the product and market distributions havestatistical connection. In other words, SIE
tends to favour countries whose exports are fairdye oriented toward specific product/market
segments that grow faster than expected basedeoprtdduct growth in all markets and the

market growth for all products.

As mentioned earlier, with data at moderate disagafion levels, this effect tends to be small.
On the contrary, in our database, the extremellg digaggregation level translates into a high
structural diversification of the world import miatrSo, for the total of our 37 countries, SIE
results negative and larger than the sum of CSEG®H, showing that an analysis of export

specialisation patterns’ dynamic efficiency canmetbased only on the product distribution of a
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country’s exports to the world but must be alsdedéntiated across destination markets.
Broadly speaking, SIE tends to be larger in coestmwith larger CSEs and GSEs, such as

natural resource-based exporters and Central astédfBgEuropean countries.

Thecommodity adaptation effe@CAE) is one of the three terms measuring the ifitiky’ of a
country’s export specialisation pattern, definedtasbility to concentrate its best competitive
performances in the fastest growing products andkets CAE refers in particular to the world
import distribution by product and measures thereggte market share effect of a country’s
ability to change its specialisation pattern aldirgctions similar to the trends of world demand.
For the sample of 37 countries, CAE is positive émtll. Relative to country size, the largest
CAEs were recorded by Nigeria and Ireland, whildoimesia, India and Tunisia show the

largest negative CAEs.

The geographic adaptation effedfGAE) measures the correlation between an expmprtin
country’s competitive performance by destinationrke and changes in world import
geographic distribution. Being successful in dyramarkets means large positive GAE and

hence high geographic flexibility of the countrgsport pattern.

Table 1 shows that for the total of our 37 expart8AE is the smallest effect identified by our
analysis, limiting the fall in their total share wbrld exports by 2 per cent. Relative to country
size, the GAE is largest in resource-exporting eauas, but its sign varies even between

countries in this group.

Theresidual adaptation effe¢RAE) is the last term identified by our formutati of the CMS
analysis. Its interpretation is similar to thatealdy discussed for SIE. The RAE tends to favour
those countries with best competitive performarinespecific product and destination market
segments, whose importance in world trade tendsséeomore than what would be expected
from the total growth of imports of that product &i markets, and of that market for all

products.

As explained earlier, the high data disaggregatibour analysis makes the RAE on average
much larger than in other more aggregated apphicatof CMS analysis. Its total size amounts
to two thirds of the total change of our countrigstal market share, but its sign is positive.
Relative to country size, large RAEs were recorbgdhe Russian Federation, Kingdom of
Saudi Arabia, the United Arab Emirates, Ireland aergleral other developing and emerging

economies, which seems to confirm the higher fiéglof their export specialisation patterns.
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In general, for almost every country, the analysigertaken highlights effects with different
signs. Only for Angola, all the terms generatedtiy decomposition have a positive sign.
Starting from low levels in 1995, Angola shows theost spectacular relative export

performance in our group (a market share rise 6f(& cent in 12 years).

As CE measures each country’s competitive perfoomaret of composition effects, it can be
used to determine what could have been its aggreggbort market share, in the abstract
assumption that the world import distribution bynwoodity and destination market had
remained unchanged, year after year. This is donpls by adding CE cumulatively to the

aggregate market share in the starting year (198%. following graphs compare the ‘true’

competitive performance computed in this way faetof countries with the time path of their
aggregate market share, highlighting the usefulids€MS analysis to understand export

performance.

Figure 4 refers to China and shows not only theaaly mentioned spectacular rise of its export
market share, but also the negative role of coniposeffects (the dynamic inefficiency of its
specialisation pattern), particularly in the lasefyears. Absent this problem, Chinese share of
world exports would have become even larger, gbegpnd 11 per cent in 2007. As Table 1
shows, this gap is because of the negative steietidects (particularly CSE), which more than
offset the positive contribution of adaptation effe In other words, the Chinese export
specialisation pattern, although being negativayretated with changes in the structure of
world demand, partly corrected this problem in tieserved period, showing a remarkable

flexibility.

For Germany (Figure 5), the competitive performamees better than the aggregate export
market share shows. Correcting for compositionctffemoothens the time path of this variable,
showing a stationary trend, but three phases a@lglvisible in the figure: after a decline in

the second half of the 1990s, German exports heaehed a substantial recovery, despite the
euro appreciation. In the last three years thempmtitive performance has become slightly

negative again, but less than what shown by theeggte market share. In general, the negative
role of composition effects is mostly because & #daptation effects and partly offset by a

positive GSE caused by the short distance fronmtbst dynamic European markets.
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Figure 4 China: CMS analysis of export performancegin % - at current prices)
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Figure 5 Germany: CMS analysis of export performane (in % - at current prices)
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The collapse of US export competitive performanes wnly temporarily masked by favourable
composition effects (Figure 6). More precisely,tie second half of the 1990s, the dynamic
efficiency of US export specialisation pattern, gaed in particular by a positive CSE, has
sustained its aggregate market share. Since 198@ever, these indicators show a marked
downward trend, so that, considering the entireogef995-2007, the market share decline
equals that of the competitive performance. Asaalyeargued, the depreciation of the dollar’s
real effective exchange rate has proved unablagdp this decline, possibly because of the

negative effects of FDI and international outsaugan US exports.

Figure 6 United States: CMS analysis of export pedrmance (in % - at current prices)
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The Japanese case (Figure 7) is partly differamhfthat of the United States of America. The
strong downward trend of Japanese export competiperformance was almost constantly
reinforced by negative composition effects in gaheand by the CSE in particular. Geographic
composition factors have given a small positivetgbuation, because of the favourable position

of Japan in dynamic East Asian markets.

The French case (Figure 8) looks similar to thafafan. A negative downward trend of the
competitive performance was reinforced by compasitffects, and particularly by SIE and
CSE. But in some periods composition effects hdageal a positive role, masking the decline

of export performance.

Italy is a striking example of a dynamically inefént specialisation pattern (Figure 9). The
negative trend of its export performance has bess pronounced than in other developed
countries, but composition effects have played@ngly negative role. This is true particularly

for the adaptation effects and for CSE.

Figure 7 Japan: CMS analysis of export performancéin % - at current prices)
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Figure 8

France: CMS analysis of export performancégin % - at current prices)
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Figure 9

Italy: CMS analysis of export performance(in % - at current prices)
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In contrast, the United Kingdom (Figure 10) repregse case in which CMS analysis does not
add much to what can be understood by observingatigregate market share. The two
declining lines describing export performance cimie@lmost perfectly, since the negative GSE

and adaptation effects offset the positive CSE.

Figure 10  United Kingdom: CMS analysis of export pgormance (in % - at current prices)
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The upward trend of Republic of Korea's aggregaigoet market share (Figure 11) is mostly
the result of composition effects. The competitparformance has been much weaker since
2000, as in other fairly advanced East Asian ecée®niBut the gap is not because of structure
effects, which were negative (except GSE), but bseaf the strong positive contribution of

adaptation effects.

The Russian Federation (Figure 12) is a countwyhith composition effects, due mostly to the
upward trend in the relative prices of resourcestasxports, are by large the most important
factors determining the aggregate export marketeskhgolution. Absent these effects, which
include also a favourable GSE, Russia’s competipeeformance would have brought its

market share down to a level which is only twadsfof the share recorded in 2007.
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Figure 11 Republic of Korea: CMS analysis of exporperformance (in % - at current prices)
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Figure 12 Russian Federation: CMS analysis of expbperformance (in % - at current prices)
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An even more striking example is that of Kingdom $dudi Arabia (Figure 13), where
favourable composition effects (mostly CSE and RAlg)e a strongly negative competitive

performance.

Figure 13  Kingdom of Saudi Arabia: CMS analysis ofexport performance (in % - at current
prices)
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India (Figure 14) is a similar case to that of Ghiwith a fairly strong competitive performance,
slightly diminished by negative composition effe@SE and CAE), which have to do with the

dynamic inefficiency of the commodity specialisatjgattern of Indian exports.

The same can be said, to a certain extent, forilBnazexports (Figure 15). The rapid
improvement of their competitive performance betw&899 and 2005 was partly impaired by
negative composition effects, particularly CSE &ME. In the last two years, however,
composition effects became positive, possibly causerelative price changes that are more

than offsetting the unexpected decline in competiierformance.
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Figure 14 India: CMS analysis of export performancein % - at current prices)
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Figure 15 Brazil: CMS analysis of export performane (in % - at current prices)
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For Poland, the composition effects were neutrgguife 16), so that its aggregate market share
and competitive performance reached the same Iav2007. Positive structure effects were
offset by unfavourable adaptation effects, butrtimet contribution has often been negative

during the observed period, and particularly inghd of the 1990s.

Figure 16  Poland: CMS analysis of export performane (in % - at current prices)
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Figure 17 refers to South Africa, whose export cetitive performance shows a downward
trend since 2002, after a rapid improvement ingrevious period. Composition effects have
corrected marginally these trends, sustaining tgremate market share in the last few years,

when CSE has become strongly positive.
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Figure 17  South Africa: CMS analysis of export perbrmance (in % - at current prices)
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6. Dynamic efficiency and polarisation of export speailisation patterns

CMS analysis of world trade, laid out in Sectionilkistrated the role played by structural
factors in the evolution of market shares of thpaeting countries. The commodity structure
effect (CSE), appears as one of the most integedtintors. This is meant to measure the
dynamic efficiency of export specialisation patterbased on the degree of conformity between
the distribution of a country’s comparative advgetand the shifts in the product composition

of world import demand.

In order to deepen the analysis of this effectmeég use the additional decomposition formula
contained in section 4, namely equation [ 22 ],clhsingles out three multiplicative factors
determining CSE:
a) the degree of correlation between a country’s sflisation pattern and the changes in
the product distribution of world imports.
b) the degree of polarisation of the specialisaticiepa.

c) the variability of the product structure of worldport demand in the target period.

As we have seen in section 5, the absolute valuellothe terms generated by the CMS
decomposition, including CSE, is influenced by $ime of the country being studied. In order to
depurate the analysis of this factor, both memioérequation [ 22 ] can be divided by the

average size of the world market share held by e&pbrting country in the period 1995-2007.
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Table 2 displays the results obtained applying pnixedure to the commodity structure effects
identified by our CMS analysis. The third columrsmlays CSE in proportion to the average

size of the aggregate market share, as indicatdeifirst column. The other two columns refer

to the first two factors appearing in equation []22espectively the correlation between the

specialisation pattern and the changes in the ptadructure of import demand, and the degree
of polarisation of the specialisation pattern (ded as well by each country’s average market
share). The third factor, representing the degfeeudability of the product structure of world

import demand, being equal for all the exportingrddes, appears in the last line of the table.

In the period 1995-2007, the countries whose rda@SE was largest are a group of raw
materials exporters, including Algeria, Nigeria,gdfa, Kingdom of Saudi Arabia, United Arab

Emirates, Norway and the Russian Federation. Thesatries can be said to have the most
dynamically-efficient specialisation patterns, ihetsense explained in section 5: their
comparative advantages are concentrated in proaunise world import demand has been

growing more rapidly than the average, due toigeaf their relative prices.

As the table shows, similar levels of relative G2 be the result of different combinations of
correlation with world demand and polarisation gp@rt specialisation pattern. For example,
Angola’s specialisation pattern is highly correthigith trends in the product composition of
world imports, much more than any other countrgum group. Yet, its CSE is similar to those
of Nigeria and Kingdom of Saudi Arabia, which off¢he lower correlation with a slightly

higher degree of polarisation. A less extreme examp that of Brazil and India. Both

countries’ specialisation patterns are negativelyatated with changes in the structure of world
demand, but this problem is more severe in Brazhtin India. However, Indian comparative
advantages are much more polarised than thoseaafl Bso that their relative CSEs happen to

be approximately the same.

Our relative polarisation coefficient is a measof@ispersion of product market shares around
their average, and should not be confused withnditator of concentration. Even countries
with a richly diversified export structure, such emst developed economies, can have a
relatively polarised specialisation pattern, if tlawerage intensity of their comparative
advantages and disadvantages is high. On the btrat, a country with an export supply
concentrated in a few number of products might sleovew degree of polarisation, if the
product distribution of its market shares does statw much variability (as in the case of

Angola, Nigeria, Kingdom of Saudi Arabia and Unitdcab Emirates). In general, however,
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relative polarisation is negatively associated vatiuntry size, as measured by the aggregate
export market share in the observed period.

Table 2 Determinants of the commodity-structure efct, 1995-2007Percentages at current
prices)
A B C=B/A D E
. Correlation
E . . Average Market  Commodity Relative with world Relative
xporting countries Share structure CSE import polarisation
(1995-2007) effect (CSE) demand
Algeria 0.35 0.24 70.3 2.98 1.7
Nigeria 0.35 0.22 62.4 3.96 1.1
Angola 0.12 0.07 59.8 17.02 0.3
Saudi Arabia 1.21 0.72 59.7 4.40 1.0
United Arab Emirates 0.57 0.26 45.2 2.59 1.3
Norway 0.96 0.37 38.3 1.23 2.3
Russian Federation 1.85 0.68 36.6 1.85 1.4
Egypt 0.13 0.03 25.7 0.15 12.5
Sweden 1.44 0.17 12.0 0.54 1.6
Australia 1.05 0.10 9.1 0.26 25
United Kingdom 4.29 0.22 5.2 0.43 0.9
Mexico 2.25 0.09 3.8 0.26 1.1
Switzerland 1.61 0.05 2.9 0.10 2.1
Canada 3.88 0.09 2.2 0.14 1.2
Austria 1.09 0.00 -0.4 -0.01 2.1
Belgium-Luxemburg 2.81 -0.02 -0.8 -0.04 1.4
United States of
America 11.21 -0.09 -0.8 -0.09 0.7
Netherlands 3.26 -0.03 -0.8 -0.05 1.3
South Africa 0.62 -0.01 -0.9 -0.02 3.6
Poland 0.68 -0.01 -1.2 -0.04 2.0
France 5.02 -0.06 -1.3 -0.10 0.9
Germany 9.61 -0.18 -1.9 -0.19 0.7
Singapore 1.68 -0.03 -1.9 -0.13 11
Indonesia 1.09 -0.03 -2.6 -0.07 2.8
Ireland 1.26 -0.04 -3.3 -0.13 1.8
Spain 1.97 -0.10 5.1 -0.23 1.6
Czech Republic 0.62 -0.04 -5.9 -0.18 2.3
Italy 4.09 -0.28 -6.9 -0.37 1.3
Japan 6.99 -0.52 -7.4 -0.63 0.8
Brazil 1.09 -0.11 -10.1 -0.33 2.2
India 0.95 -0.10 -10.3 -0.18 4.1
Malaysia 1.68 -0.18 -10.7 -0.48 1.6
Tunisia 0.12 -0.01 -11.6 -0.12 7.3
Republic of Korea 2.72 -0.37 -13.4 -0.94 1.0
Thailand 1.19 -0.20 -16.7 -0.54 2.3
Morocco 0.15 -0.03 -18.6 -0.16 8.6
China 6.68 -1.60 -24.0 -1.24 1.4

Demand variability
coefficient: 0.137

Source:UNIDO calculation based on BACI.
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Figure 18 Relative polarisations of export speciadation patterns (ratio between the
polarisation index and the aggregate market share ron-weighted average of country data)
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Source:UNIDO calculation based on BACI.

Figure 18 shows the average levels of our relgindarisation index in four regional groupings
between 1995 and 2006. African countries showdhgekt indices, as a result of their relatively
lower export size. Moreover, they are characterisgd marked upward trend, at least until
2003, which confirms that export specialisatiortgrais in least developed countries often tend

to evolve towards a reinforcement of their compaeaddvantages and disadvantages.

The opposite happens in the rest of the world, a/ladir the three regional groupings show a
moderate decline of relative polarisation. Thishswvever the result of different trends at
country level. In particular, most developed coiastr starting from relatively low polarisation

indices, have recorded an increase in the obsgmaad.
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7. Summary and conclusions

To assess trade performance it is necessary tadeorike role played by structural factors and
particularly the interaction between a country’ss@plisation pattern and changes in the
distribution of world demand. In order to study gbeconnections, a statistical decomposition
technique known asonstant-market-sharemalysis has often been used. In this paper we have
surveyed the main methodological questions raisgthg the long debate on CMS analysis,
with the aim to devise a new formulation of thisheique while integrating those features of

traditional specifications that appear still valid.

The first set of problems we have examined conc#rasaccounting identity on which the
decomposition is based. In theory, a method simida€CMS analysis may be applied to any
aggregate which can be defined as a weighted awv@fats elementary components. In practice,

the choice of the variable to be analysed dependbBeoresearch subject and on data availability.

Moreover if the base accounting identity allowsdistinguish more than one disaggregation
criterion (for example by product and destinati@urdry), the results of CMS analysis are
sensitive to their sequence. To deal with this |emob the different disaggregation criteria may
be used independently of each other, but in thse dhe formula must include structural
diversification indexes, which have been shown &orblated to the degree of statistical

connection between the classification criteria.

The most controversial methodological issue ariiogn CMS analysis concerns the choice of
the decomposition formula applied to the base itlenit has often been argued that CMS
analysis faces an “index-number problem” in theest@n of the weighting system for that
formula. Index-number theory provides arguments ébiloosing a specification without
interaction terms, similar to the Tornqvist priceléx. This approach however is based on the
microeconomic theory of demand, whilst in CMS asiynoa priori theoretical relation may
be assumed between market shares and the strugftidtemand. Moreover the descriptive
power of specifications based on the Tornqvist Wigy method appears weak, in comparison
with traditional formulations incorporating intetemn terms, which have therefore been

preferred in this research.

The decomposition formula proposed in this papeaks down changes in aggregate market
shares into seven terms: the competitiveness effecte structure effects, measuring the
influence of product as well as geographic spesatibn patterns and three adaptation effects,
which quantify the importance of the flexibility ¢fiose patterns in relation to changes in the

structure of the market’s import demand.
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Given its importance, the contribution of exporesiglisation patterns to changes in market
shares has been analyzed somewhat more thoroufhily.contribution has been shown to
depend not only on the conformity of specialisatfatterns to changes in the structure of
demand but also on the degree of their polarisatiostrong and weak points. With all other
things being equal, the extent of changes in aggeegarket shares is higher for countries
whose comparative advantages and disadvantagemaee pronounced, than for countries

characterised by a better-balanced specialisaittenp.

We have then applied our specification of CMS asialyo the study of recent changes in the
distribution of world trade. More precisely, we kaanalysed export performances of 37
countries in the 1995-2007 period, taking into actdhe structure of their exports by product
and destination market at the highest level of glisagation made possible by the BACI

database (more than one million product-market ¢oations).

Our results allow better understanding of the ragtidictural transformation of the global
economy in the last decade by identifying two n@iannels of change. On the one hand, China
and other emerging and developing countries hamsiderably expanded their shares of world
exports, at the expense of developed economieskshto a better average competitive
performance at the level of single products andimmetton markets. This seems more the result
of changes in the international distribution of gwotion activities (FDI and international
outsourcing), than of traditional competitivenesstbrs, as measured by real effective exchange

rates.

The second main channel of transformation is rélabethe increase in relative prices of raw
materials. This trend has drastically affected pineduct distribution of world trade values,
favouring those countries which are more intensglgcialised in exports of raw materials.
Other things being equal, this has made their éxguecialisation patterns more ‘dynamically-
efficient’, sustaining their aggregate market shanen in cases in which their competitive
performance has been negative. As a result, patteobenefits generated by the expansion of
emerging economies has been transmitted to dewglamuntries specialised in raw material

exports.

We have also seen to what extent different degoégsolarisation of export specialisation
patterns have affected their dynamic efficiencyyrépforcing or smoothing their sensitivity to
changes in the distribution of world demand. Moeneyally, we have claimed that export

performance, which is so important for economicwglhp cannot be understood without
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properly integrating traditional macroeconomic gaates with structural factors connected to

specialisation patterns and changes in the intemaltdistribution of economic activities.

This has important implications for policy-relateshalysis. More specifically, the set of
statistical indicators normally used to monitor @umtry’s external performangecould be
enriched with a properly designed selection oftdrens generated by our CMS methodology.
By allowing distinguishing between competitive memance effects, on one side, and structural
factors on the other, the proposed methodology evimdrease the accuracy and the informative

power of the indicators.

The choice of proper statistical tools is cructaldevise evidence-based policies and increase
their accountability. From this perspective, the imansight of our research is that
macroeconomic stabilisation, although of fundameim@ortance, is not enough to ensure an
externally-balanced development path and must bglenented with structural reforms aimed

at creating the conditions for a successful intiégnanto the international economy.

20 Examples include the IT®@arket Analysis Tools
(http://www.intracen.org/marketanalysis/?mn=0&sm=@%06%AA1) and the OECDnternational
Trade Indicators

(http://www.oecd.org/document/13/0,3343,en_2649 3336853069 1 1 1 1,00.hidnaind the
UNIDO Competitive Industrial Performance Indghttp://www.unido.org/index.php?id=5058).
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Annex

Table 1 Constant Market-Shares Analysis of the Wod Merchandise Exports(effects expressed as a percentage of market-sinat895 - data at current prices)
Exporting countries Market shares Changes Competi- Commodity  Geographic  Structural Commodity  Geographic Residual
tiveness structure structure interaction adaptation adaptation  adaptation
1995 2007 2007-1995
China 4.18 10.47 150 172 -38 -14 8 9 -2 15
Germany 10.32 9.48 -8 -3 -2 4 1 0 0 -7
United States of America 12.33 8.40 -32 -31 -1 -1 2 - 0 0 3
Japan 9.08 5.33 -41 -33 -6 0 -3 2 1 -2
France 5.75 412 -28 -22 -1 0 -4 -1 0 0
Italy 4.66 3.69 21 -8 -6 1 3 -1 0 -10
United Kingdom 4.79 3.29 -31 -29 5 -1 0 -1 0 -5
Netherlands 3.57 3.18 -11 -5 -1 -4 -2 2 -1 -1
Canada 3.96 3.13 -21 -14 2 -2 -2 -2 0 -4
Republic of Korea 2.55 2.85 12 2 -14 8 -18 6 1 27
Belgium-Luxemburg 3.18 2.69 -15 -5 -1 -5 1 0 0 -6
Russian Federation 1.14 2.51 121 -12 60 40 -70 8 5 91
Mexico 1.69 2.10 24 22 5 -8 3 -4 1 5
Spain 1.90 1.90 0 10 -5 -8 -2 0 -1 6
Kingdom of Saudi Arabia 0.99 1.63 65 -67 73 -10 -13 6 8 68
Malaysia 1.71 1.52 -11 20 -10 -7 1 -8 0 -6
Singapore 1.98 1.50 -24 -33 -2 0 -2 5 -1 8
Switzerland 1.92 1.48 -23 -20 2 -3 2 -3 0 -2
Sweden 1.60 1.28 -20 -19 11 -1 -3 -5 0 -3
India 0.76 1.28 68 77 -13 9 3 -11 -1 4
Brazil 1.04 1.28 23 28 -11 3 -6 -2 1 11
Thailand 1.20 1.24 4 25 -17 -2 3 0 0 -5
Austria 1.12 1.14 2 2 0 1 5 -1 -1 -4
Ireland 0.91 1.12 23 -29 -5 -16 0 17 2 54
Australia 1.06 1.10 4 6 9 -2 -2 0 0 -7
Indonesia 1.05 1.07 2 19 -3 -3 -1 -14 -2 6
Poland 0.50 1.02 103 100 -2 16 26 -1 -5 -32
Norway 0.90 1.01 13 -9 41 -7 9 -5 0 -16
United Arab Emirates 0.36 0.95 162 59 71 -15 -25 -4 17 57
Czech Republic 0.46 0.90 98 108 -8 14 19 -2 -2 -31
Turkey 0.49 0.88 81 86 -8 17 12 1 0 -29

Denmark 0.93 0.73 -21 -13 2 -3 1 -1 0 -8
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Exporting countries Market shares Changes Competi- Commodity  Geographic  Structural Commodity  Geographic Residual
Continues tiveness structure structure interaction adaptation adaptation  adaptation
1995 2007 2007-1995
Finland 0.85 0.72 -15 -23 0 7 1 1 -1 0
Hungary 0.31 0.70 126 127 -18 14 9 1 -2 -5
South Africa 0.54 0.68 26 24 -1 -5 -4 -1 1 11
Hong Kong SAR 1.40 0.66 -53 -55 -15 11 -9 2 0 13
Iran (Islamic Republic of) 0.30 0.52 71 -37 74 8 5-1 -4 6 39
Chile 0.33 0.50 51 18 30 -5 2 -1 2 5
Philippines 0.38 0.50 29 36 -29 -6 -13 0 -1 42
Nigeria 0.24 0.49 107 5 92 -11 -27 29 -7 25
Algeria 0.22 0.49 118 12 109 -5 -3 -2 -5 13
Argentina 0.48 0.44 -8 6 -6 -1 -11 -1 0 4
Slovakia 0.20 0.44 124 106 -3 23 16 1 -3 -17
Venezuela 0.42 0.44 4 -52 59 -16 -10 4 3 16
Ukraine 0.13 0.41 230 33 32 118 -81 -23 7 144
Viet Nam 0.11 0.41 276 336 -27 -22 33 -56 -7 19
Israel 0.42 0.41 -2 -4 7 -1 9 -11 0 0
Portugal 0.49 0.38 -22 -10 -7 -2 10 0 0 -13
Kuwait 0.19 0.37 99 -14 95 -13 -15 -3 9 41
Qatar 0.06 0.33 433 244 175 -25 56 17 -27 -7
Kazakhstan 0.03 0.33 1038 564 245 104 -216 34 128 78 1
Libyan Arab Jamahiriya 0.17 0.33 87 31 84 -4 -18 2 1 -9
Romania 0.18 0.30 63 63 -14 19 28 -3 -6 -24
Angola 0.07 0.26 298 125 111 17 19 5 6 15
Colombia 0.23 0.26 13 -1 10 -1 17 -5 -1 -6
Iraq 0.01 0.23 2543 901 1524 -137 24 -272 110 394
Peru 0.12 0.22 86 38 28 2 13 -4 0 10
New Zealand 0.29 0.21 -27 9 -22 -3 18 -3 -1 -25
Slovenia 0.19 0.21 12 13 3 11 11 -2 -1 -23
Greece 0.23 0.19 -17 -20 -3 15 7 1 -2 -15
Belarus 0.03 0.19 492 273 62 182 -36 -35 -36 82
Egypt 0.13 0.19 44 19 26 9 -4 -6 0 2
Oman 0.13 0.17 35 -80 57 14 34 3 -10 17
Pakistan 0.15 0.15 -3 13 -45 1 -8 5 3 29
Morocco 0.15 0.14 -6 17 -18 -1 1 -9 -1 4
Bulgaria 0.08 0.14 73 52 0 17 13 3 14 -27
Tunisia 0.12 0.13 7 29 -12 -7 6 -10 0 0
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Exporting countries Market shares Changes Competi- Commodity  Geographic  Structural Commodity  Geographic Residual
Continues tiveness structure structure interaction adaptation adaptation  adaptation
1995 2007 2007-1995
Lithuania 0.07 0.13 89 50 5 62 59 -2 -5 -79
Ecuador 0.11 0.12 15 21 10 -3 9 -2 -12 -10
Bangladesh 0.10 0.12 23 43 -47 -5 -3 5 -1 31
Trinidad and Tobago 0.05 0.11 108 -22 62 -14 -7 19 -3 72
Azerbaijan 0.00 0.11 4227 3033 565 288 5 90 83 165
Costa Rica 0.08 0.10 33 63 -41 -2 1 1 0 11
Croatia 0.10 0.10 2 53 -7 22 31 -6 -21 -69
Estonia 0.05 0.09 80 42 8 36 32 10 -3 -45
Serbia and Montenegro 0.01 0.08 1400 1081 -71 164 3 3 -106 117 182
Syrian Arab Republic 0.06 0.08 26 -36 45 10 -34 -14 1 53
Latvia 0.05 0.08 52 30 4 21 22 -2 -1 -23
Céte d'lvoire 0.10 0.07 -27 -28 -6 9 -29 -2 -5 34
Sri Lanka 0.07 0.06 -16 3 -29 4 -9 0 2 13
Sudan 0.02 0.06 269 -6 93 94 -11 47 10 41
Yemen 0.03 0.06 66 -45 98 30 153 -24 -16 -128
Guatemala 0.06 0.06 -3 36 -33 3 8 -3 1 -16
Equatorial Guinea 0.00 0.05 2567 1445 803 113 145 8 8 -2 -24
Brunei Darussalam 0.05 0.05 14 -52 74 -21 4 -6 1 14
Bahrain 0.03 0.05 62 -44 48 9 -59 0 6 101
Congo 0.03 0.05 100 -10 53 6 -1 16 -1 37
Jordan 0.04 0.05 36 11 -38 38 -40 22 5 39
Dominican Republic 0.08 0.05 -41 -45 -9 4 -3 3 0 10
Zambia 0.03 0.05 67 9 15 -1 -36 11 -2 71
Turkmenistan 0.01 0.05 410 -78 131 286 -708 45 -6 40 7
Honduras 0.05 0.05 -7 -3 -37 -1 1 13 0 19
Panama 0.06 0.05 -26 -36 4 -3 -6 -4 10 9
Uzbekistan 0.03 0.04 47 43 -45 36 -44 8 19 31
Malta 0.05 0.04 -12 -3 -16 -6 -17 -1 2 29
Gabon 0.05 0.04 -16 -61 35 10 -20 -1 -6 27
Iceland 0.04 0.04 -3 16 -18 -4 11 -4 -1 -2
Uruguay 0.05 0.04 -28 53 -31 -13 -13 -10 -2 -13
Ghana 0.03 0.04 32 -31 7 3 =77 -8 2 135
Bolivia 0.03 0.04 34 -8 18 1 63 -8 -4 -28
Myanmar 0.03 0.04 38 10 -40 14 55 3 4 -8
Papua New Guinea 0.05 0.04 -31 -56 0 -10 -16 14 5 2 3
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Exporting countries Market shares Changes Competi- Commodity  Geographic  Structural Commodity  Geographic Residual
Continues tiveness structure structure interaction adaptation adaptation  adaptation
1995 2007 2007-1995
Cambodia 0.01 0.04 447 394 -192 -94 -78 90 10 316
Bosnia and Herzegovina 0.00 0.03 2877 2615 -131 212 -135 -587 293 610
Kenya 0.03 0.03 5 45 -20 15 4 -8 -5 -25
Cameroon 0.04 0.03 -23 -13 -3 3 -21 0 -1 12
Aruba 0.01 0.03 161 -23 127 -22 19 33 10 16
Zimbabwe 0.04 0.03 -31 -63 -2 3 -41 -6 1 76
Cyprus 0.03 0.03 -12 -6 -29 10 16 19 -8 -13
Macedonia 0.03 0.03 -17 -37 -11 57 -10 4 -24 3
Netherlands Antilles 0.02 0.03 19 -43 48 -12 -11 18 13 5
Lebanon 0.01 0.03 156 191 -6 49 128 -11 9 -204
Paraguay 0.03 0.03 -5 37 -13 -4 -26 -8 -5 15
Mozambique 0.01 0.03 382 285 -23 27 69 -8 12 20
China (Macao SAR) 0.05 0.02 -52 -25 -14 3 10 -2 1 24 -
El Salvador 0.03 0.02 -25 -10 -32 12 17 -2 0 -11
Tanzania 0.01 0.02 66 34 -15 16 58 -22 -1 -5
Bahamas 0.01 0.02 52 8 39 -1 -13 -31 5 44
Jamaica 0.04 0.02 -45 -41 3 4 -13 -8 -1 10
Mauritius 0.04 0.02 -52 -20 -22 -3 5 1 0 -13
Chad 0.00 0.02 573 572 115 -78 21 27 -13 -71
Guinea 0.02 0.02 -12 -31 -6 19 -75 -4 7 79
Cuba 0.02 0.02 -28 -109 -15 17 -59 8 11 119
Mongolia 0.01 0.02 179 167 44 48 84 -25 -7 -132
Republic of Moldova 0.02 0.02 -16 -16 -9 53 43 -11 -3 -73
Democratic Rep. Congo 0.03 0.02 -50 -50 6 -1 -57 3 3 3 16
Georgia 0.00 0.02 636 690 236 178 342 -176 -27 -607
Nicaragua 0.01 0.01 6 39 -49 -3 17 -8 -2 12
Mauritania 0.01 0.01 10 -32 -10 1 -57 19 3 87
Senegal 0.01 0.01 22 17 -40 24 -18 12 2 26
New Caledonia 0.01 0.01 12 -41 72 -1 -26 -8 -3 19
Uganda 0.02 0.01 -20 39 -40 14 -1 -9 1 -24
Ethiopia 0.01 0.01 -1 12 -88 1 -13 14 5 67
Democratic Rep. Korea 0.02 0.01 -37 -70 -23 16 10 10 11 9
Madagascar 0.01 0.01 -17 30 -36 -17 3 -5 1 7
Mali 0.00 0.01 134 26 -73 -8 -153 -11 -14 367
Suriname 0.01 0.01 -19 16 12 -2 -49 2 -32 33
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Exporting countries Market shares Changes Competi- Commodity  Geographic  Structural Commodity  Geographic Residual
Continues tiveness structure structure interaction adaptation adaptation  adaptation
1995 2007 2007-1995
Armenia 0.00 0.01 701 335 199 47 176 10 70 -137
Kyrgyzstan 0.01 0.01 -10 -5 -18 91 121 7 -14 -193
Albania 0.00 0.01 93 129 -43 -7 42 -21 7 -13
Lao People's Dem. Rep. 0.00 0.01 75 69 -32 -6 20 20 7 -3
Togo 0.01 0.01 7 -35 -13 15 33 -73 8 73
Malawi 0.01 0.01 -16 48 -41 1 8 0 -1 -31
Tajikistan 0.01 0.01 58 49 -34 56 -60 -2 18 31
Liberia 0.02 0.01 -61 -140 22 -2 -61 6 6 108
Guyana 0.01 0.01 -28 2 -43 1 30 -14 -2 -3
Fiji 0.01 0.01 -46 -37 -9 -10 18 -11 4 -2
Nepal 0.01 0.01 -24 -28 -48 42 -30 4 -7 42
Benin 0.00 0.01 30 -71 -61 32 43 30 -5 62
Niger 0.01 0.00 -49 -90 21 12 -69 -1 2 75
Haiti 0.00 0.00 16 42 5 -5 -1 -28 -2 7
Seychelles 0.00 0.00 199 259 35 2 -104 -63 -27 96
Greenland 0.01 0.00 -50 1 -29 -8 -9 -7 0 0
Marshall Islands 0.00 0.00 607 -345 195 125 -740 6 -4 -1 1419
Barbados 0.00 0.00 20 80 45 30 36 -118 -7 -47
Belize 0.01 0.00 -35 -2 -28 1 -9 -17 -3 25
Burkina Faso 0.01 0.00 -44 -65 -43 -18 -8 -2 22 70
British Virgin Islands 0.00 0.00 51 163 -12 2 -18 57- -4 -25
Sierra Leone 0.00 0.00 -22 -14 -6 2 -14 -15 -4 28
Vanuatu 0.00 0.00 381 461 -57 -8 114 112 -17 -223
Afghanistan 0.00 0.00 46 -13 -50 25 7 14 12 51
Solomon Islands 0.00 0.00 -37 29 -35 -10 -23 -5 -3 11
Bhutan 0.00 0.00 159 -70 19 72 -184 21 45 254
Cayman Islands 0.00 0.00 -18 -392 -42 -16 -296 171 36 521
French Polynesia 0.00 0.00 -9 67 =72 -22 57 6 -1 5 -4
Rwanda 0.00 0.00 128 329 -8 38 850 -151 1 -930
Gibraltar 0.00 0.00 12 -47 21 -14 4 2 3 44
Antigua and Barbuda 0.00 0.00 110 80 95 14 -54 -143 9 109
Somalia 0.00 0.00 -34 -84 -26 8 -54 14 12 95
Bermuda 0.00 0.00 -63 -231 20 -1 -93 17 -3 227
Djibouti 0.00 0.00 67 -54 4 -14 -57 -1 75 113
Samoa 0.00 0.00 13 684 5 0 165 -58 -473 -311
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Exporting countries Market shares Changes Competi- Commodity  Geographic  Structural Commodity  Geographic Residual
Continues tiveness structure structure interaction adaptation adaptation  adaptation
1995 2007 2007-1995
Falkland Islands 0.00 0.00 143 294 -129 34 -52 -20 23 -9
St. Vincent and Grenadines 0.00 0.00 -47 63 -2 21 03 5 11 -11 -632
Burundi 0.01 0.00 -76 26 -8 0 66 -3 16 -174
Andorra 0.00 0.00 -11 20 -10 7 66 22 2 -119
Maldives 0.00 0.00 -37 10 -25 -13 94 15 -2 -117
Central African Republic 0.00 0.00 -78 -41 -42 -2 14 - 42 1 -22
Cape Verde 0.00 0.00 321 301 -65 -23 -49 -97 24 231
Saint Lucia 0.00 0.00 -66 -11 -7 3 0 -7 -2 -41
Dominica 0.00 0.00 -61 -53 -13 5 12 7 1 -19
Guinea-Bissau 0.00 0.00 -71 -64 -9 16 -49 -5 3 37
Eritrea 0.00 0.00 160 164 256 9 -251 -170 -21 172
St. Kitts and Nevis 0.00 0.00 -37 7 -6 -4 -37 -29 5 28
Grenada 0.00 0.00 -23 -3 -7 0 -24 -12 24 0
Turks and Caicos Islands 0.00 0.00 56 105 -27 -10 33 - -17 11 27
Comoros 0.00 0.00 27 44 -71 -1 -90 94 -1 52
Gambia 0.00 0.00 -90 -80 -3 -3 -18 -2 5 11
Palau 0.00 0.00 -57 -29 -29 -16 7 -8 13 5
Timor-Leste 0.00 0.00 1164 82 971 -186 -325 166 690 -234
Tokelau 0.00 0.00 18 -20 -35 -1 -16 3 -11 98
Micronesia 0.00 0.00 -93 -85 -3 -5 10 -11 6 -4
St. Helena 0.00 0.00 55 -265 -148 6 -566 60 -17 985
Anguilla 0.00 0.00 76 -96 15 -9 -71 -33 49 221
Nauru 0.00 0.00 -82 -54 -2 -16 -13 -1 14 -10
St. Pierre and Miquelon 0.00 0.00 -1 23 -20 -6 -22 -31 37 19
Cook Islands 0.00 0.00 -13 71 -47 -9 43 -4 2 -69
Tonga 0.00 0.00 -69 -22 -12 -16 -12 8 4 -19
Sao Tome and Principe 0.00 0.00 -27 -2 -55 9 31 45 -38 -16
Northern Mariana Islands 0.00 0.00 81 303 -63 -54 9 - 41 -17 -121
Kiribati 0.00 0.00 -68 46 1 -67 37 0 -68 -18
Montserrat 0.00 0.00 -83 -73 6 15 49 -5 0 -76
Western Sahara 0.00 0.00 278 -17 82 -143 -341 242 62 2 193
Pitcairn Islands 0.00 0.00 -58 -79 -74 -2 -30 111 9 7
Niue 0.00 0.00 37 1497 69 119 713 -360 91 -1910
Norfolk Islands 0.00 0.00 -99 -95 -1 0 -32 1 1 29
Tuvalu 0.00 0.00 -55 65 -10 -18 -29 7 -16 -53
Wallis and Futuna Islands 0.00 0.00 -59 -39 11 16 62 - -18 10 21

Source:UNIDO calculation based on BACI



Table 2 World exports by technology level (MillionsUSD — current prices)

Total Total Total Total Total Total Total Total Total Total Total Total Total
Technology Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
High-Tech 907.2 958.3 1,042.3 1,088.6 1,191.5 1878 1,312.2 1,346.2 1,539.0 1,852.3 2,033.8 2,286.9 2,394.3
Mid.High-Tech 1,532.7 1,613.0 1,666.6 1,700.4 1,835 1,835.1 1,827.4 1,919.3 2,246.0 2,701.2 2,988.6 3,370.2 4,061.7
Med.Low-Tech 539.2 554.0 569.3 575.0 542.6 601.9 7.568 610.1 734.8 952.3 1,094.2 1,345.2 1,638.7
Low-Tech 920.0 938.5 954.5 951.9 953.5 985.5 987.61,041.0 1,185.5 1,357.2 1,468.1 1,598.8 1,848.7
Not classified 825.9 942.3 956.6 839.9 899.6 1156. 1,093.7 1,112.4 1,340.4 1,672.4 2,161.8 2,617.5 ,93(23
Sum 4,724.9 5,006.1 5,189.3 5,155.8 5,323.0 5,957.45,808.6 6,029.0 7,045.8 8,535.4 9,746.4 11,218.7 2,87B.7

Source:UNIDO calculation based on BACI

Table 3 World exports by destination region (Millions USD — current prices)
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Total Total Total Total Total Total Total Total Total Total Total Total Total
Region Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports Exports

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
CIS 52.1 87.8 96.5 87.5 64.6 77.8 92.9 98.7 127.6 171.1214.0 281.0 383.5
EU 1,991.0 2,070.8 2,091.0 2,201.7 2,231.2 2,322.1 2328 2,4335 2,911.0 3,545.8 3,907.0 4,485.3 53180.
Other Europe: industrialized 120.0 124.5 120.9 930. 1255 130.6 129.6 130.1 151.2 177.0 203.4 229.3 69.02
East Asia: industrialized 543.9 574.9 561.6 437.2 93.@ 613.3 551.5 553.2 631.6 763.1 888.5 1,019.112319
North America 861.7 908.7 1,001.3 1,046.3 1,157.5,354.2 1,267.6 1,292.4 1,398.5 1,634.3 1,865.0 @07 2,197.3
Others: industrialized 122.0 127.0 124.0 119.8 @29. 140.8 125.7 139.4 166.0 207.4 237.4 268.1 313.6
North Africa 50.5 50.2 52.4 57.2 55.2 55.8 56.0 260. 67.4 85.6 102.8 116.1 145.6
Central Africa 6.6 7.6 7.6 7.6 6.4 6.3 8.8 8.5 11.1 138 17.8 23.7 26.9
Western Africa (ECOWAS) 21.2 24.1 25.0 28.0 24.8 .028 29.5 329 39.2 44.4 49.7 64.6 83.4
Eastern and southern Africa 16.3 14.8 16.5 17.2 916. 16.3 18.0 18.3 22.3 24.9 33.8 40.3 49.0
Europe: developing 46.7 55.3 61.8 58.7 52.9 66.2 255 655 87.1 119.9 142.2 164.2 201.7
Asia: developing 639.4 671.4 691.8 612.5 626.9 J47. 761.6 833.0 1,048.4 1,287.2 1,533.4 1,812.6 27158
Latin America: developing Countries 249.9 281.1 B29 3418 330.0 386.7 377.7 351.7 372.2 442.0 523.9617.7 707.0
EU15 1,870.4 1,932.5 1,940.2 2,034.8 2,069.2 22141.2,131.2 2,219.6 2,639.1 3,200.8 3,510.2 3,994.3,55841
EU12 120.6 138.3 150.8 166.9 162.0 180.9 192.7 ®?13. 2719 345.0 396.8 490.9 622.3
Not classified 3.6 7.9 9.4 9.3 8.4 10.0 10.4 116 221 18.8 27.4 26.5 335

Source:UNIDO calculation based on BACI



Table 4 OECD industry classification by technologial level

Industry ISIC Rev. 3
High-technology industries

Aircraft and spacecraft 353
Pharmaceuticals 2423
Office, accounting and computing machinery 30
Radio, TV and communications equipment 32
Medical, precision and optical instruments 33
Medium High-technology industries

Electrical machinery and apparatus, n.e.c. 31
Motor vehicles, trailers and semi-trailers 34
Chemicals excluding pharmaceuticals 24 excl. 2423
Railroad equipment and transport equipment 352+359
Machinery and equipment, n.e.c. 29
Medium low-technology industries

Building and repairing of ships and boats 351
Rubber and plastic products 25
Coke, refined petroleum products and nuclear fuel 3 2
Other non-metallic mineral products 26
Basic metals and fabricated metal products 27-28
Low-technology industries

Manufacturing, n.e.c.; Recycling 36-37
Wood, pulp, paper products, printing and publishing 20-22
Food products, beverages and tobacco 15-16
Textile, textile products, leather and footwear 107-
Source:OECD, 2007. Science, Technology and Industry, &mmard 2007: 220.
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