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Abstract

This working paper presents a quantitative analgsisectoral trends in the global economy.
After surveying the relevant theoretical and enapirliterature on structural change, we discuss
the historical evolution of agriculture, industrpdaservices in terms of their share of world
value added. This analysis refers to six continemr@gions and covers a period of 40 years.
Constant-market-shares (CMS) analysis is then ts@uvestigate changes in the contribution
of regional aggregates to world production. Thigolitowed by an analysis of the evolution of
the manufacturing industry and the intensity ofictnral change for a sample of 30 countries
and 18 sub-sectors for which data are availablthenUNIDO INDSTAT 2, 2009 database.
Three main findings resulted from the analysissti-the long-term rise in the share of services
in global value added has been slowing down ifdakedecade. Second, the upward trend in the
global value added share of North America and Asiams to be partly reverted in favour of
other regions. Third, after a setback during theé0%9 structural transformation in the
manufacturing sector has been accelerating inatstetwo decades. The purpose of this paper is

to provide a starting point for more specific saglat sector, national and regional level.






Introduction

The terms “structure” and “structural change” haeeome widely used in economic research,
although with different meanings and interpretagiomn development economics and in
economic history, structural change is commonlyenstbod as “the different arrangements of
productive activity in the economy and differenstdbutions of productive factors among
various sectors of the economy, various occupatigesgraphic regions, types of product,
etc ...” (Machlup, 1991: 76 in Silva and Teixeira, 080 275). This paper uses such notion of
structural change to analyze the recent evolutioth® international economy in a long-term

perspective.

The rise of new economic powers has generally bdewen by the rapid structural

transformation of their economies, featured by $hét from primary production, such as
mining and agriculture to manufacturing; and in ofacturing from natural-resource-based to
more sophisticated, skill- and technology-intensieévities. With urbanisation, labor-intensive
manufacturing activities grow faster than primacyiaties, generating new jobs, income and
demand. Capital accumulation leads to a more stgdtisd manufacturing structure and the
economy gradually moves to skill- and technologgmsive sectors. Deepening in
manufacturing sophistication corresponds to chanigeghe availability and quality of

production factors and to the reduction of transactosts thanks to a proper supply of

infrastructure, utilities and regulatory framework.

Since 1945, developing economies have graduallyrbecinvolved in the industrialisation
process with their manufacturing sector growingtdaghan mining and agriculture. But
aggregate patterns often hide large differencesegtonal or national level. Different
endowments of productive factors, specific histrend geographical conditions, all contribute

to the great diversity of development paths accosmitries (Szirmai, 2009).

Latin America benefited from early entry into timeliistrialisation process, with some countries
pursuing import substitution policies already in3@8. Many Latin American economies
experienced sustained economic growth until thenm@gy of 1980s, when their industrial
output started decreasing. Among Asian economigsarl represents the first mover in the
industrialisation process and from the 1960s newtiustrialised economies (NIEs), such as
Republic of Korea, Taiwan province of China, Hongng SAR and Singapore, have followed
its path. In most cases, these countries rapidiyngéd their industrial structure, moving from
low-skilled to more sophisticated production. le thst twenty years, the rise of China as one of
the largest manufacturing producers in the wondrently making up for around 10 per cent of
world value added, represents the most strikinghpimenon in the region. In contrast, most

African countries still remain on the margins o thdustrialisation processes.



Different trends are observed since the 1970s. Séreice sector has become the dominant
economic activity, while the role of agriculturedamanufacturing has declined. Timmer and
Akkus (2008) consider this as a natural developraress, a “powerful historical pathway of
structural transformation,” which leads every coyrtb move from agriculture to industry and

then to services.

To some extent, this can be explained by the dsergarelative prices of consumption goods,
in conjunction with the simultaneous growth of dewhafor services with higher income
elasticity. However, the trend toward ‘tertiarisati cannot be fully understood without
recognizing the role of complex technological armsbreomic transformations, blurring the
distinction between manufactured goods and servitles interaction between manufacturing
and services, especially of business servicesjnug®d become stronger and more complex.
Many service activities support manufacturing a based on material inputs and technology-
intensive goods produced by the manufacturing sekctpportant differentiations have emerged
even in the service sector, leading some analgsidantify a process of ‘quaternarisation,’
characterised by the rise of sophisticated intefatedservices, which are used as inputs by

other sectors of the economy (Peneder and othed4) 2

Rowthorn (1994) cross-sectional study on 70 coestfinds that manufacturing employment
increases with per capita income up to a level 86W2,000 (at 1991 prices). Beyond this
threshold, economic growth is accompanied with @ekese of the manufacturing share of total
value added. Given the important role played by ufecturing in generating innovation for the
entire economic system, this inverse-U pattern sewce of concern. Baumol's law (Baumol,
1967) explains the slowdown in the productivity dgmics of industrialised economies with the
rising share of services with less potential fardurctivity growth, as many service activities are
labour intensive (structural change burden). Big éihgument was contrasted with the evidence
that many services of great importance for manufatg such as financial intermediation, sales,
transport and logistics have experienced signifiganoductivity improvements through the
diffusion of information and communication techrgiks (ICT) (Szirmai, 2009). Therefore,
assessing the net effect of tertiarisation on labmoductivity requires deeper analysis of

specific services to better understand their pakot technological absorption.

In the current phase of globalisation, changeseohriology and policy have led to vertical
disintegration of production in many industriestustural change in the global economy is
increasingly related to functional and spatial fnegtation of production and consumption and
their reintegration through trade. Consequentlgderin intermediate goods has grown faster
that that in final goods (Sturgeon and Memedovi@1l®), leading to a higher degree of

interdependence among national production systemdigher exposure to external shocks, as



shown by the recent global crisiBatterns of horizontal specialisation in final deare being

replaced by patterns of vertical specialisationdistinct production units, giving rise to
‘kaleidoscopic’ comparative advantages, which h@eeome more penetrable and volatile.
Hence, the process of tertiarisation (or de-indalsgation) in developed countries has often
been associated with rising competitiveness of ldpieg countries’ exports and a new

international division of labour in manufacturing.

The rest of the paper is organised as follows.i@edt gives a short summary of the relevant
theoretical and empirical literature on structugtadnge. Section 2 describes the main structural
changes that have transformed the world econortheifast four decades. The analysis is based
on UN Statistics National Account data, and is emteld for seven large International Standard
Industrial Classification of all Economic Activige(ISIC) sectors (agriculture, mining and
utilities, manufacturing, construction, “transpetbrage and communications”, “wholesale and
retail trade, restaurants and hotels” and “othdéivities”), and six continental regions (Africa,
Asia, Europe, Latin America and the Caribbean, Nénerica and Oceania). After describing
the main features of long-term structural changebé world economy and in each region, this
section uses the “constant-market-share analyshiod to assess changes in regional shares of
world value added in the current decade. SectioiocBises on the transformation of the
manufacturing sector in the last 40 years. The UNIBSIC Rev. 3 data at two digits are used to
cover a wide selection of countrisd to analyse national specialisation patternsséndtural
change intensity in the manufacturing sectBection 4 concludes summarizing the main trends

observed.

1.  Structural changein theliterature

Since its origin, economic theory has given sigaifit attention to structural change (Quesnay,
1758; Turgot, 1766; and Steuart 1767). For Adamtisnil776), structural features were
strongly related to the level of economic developmenhile for Ricardo (1817) changing

composition of the productive system was a requisit economic growth.

Although the concept of structural change has loedined in different ways, the most common
meaning refers to long-term and persistent shiitshie sectoral composition of economic
systems (Chenery and others, 1986; Syrquin, 2Q@dye specifically, structural change is
associated with modifications in the relative impace of different sectors over time, measured
by their share of output or employment. Other alsp&aken into account are changes in the
location of economic activity, such as the urbamseprocess, or in a broader sense, changes in

the institutional environment. Thus, structural i@ analysis assumes that economic dynamics

! To this purpose, we have used the informationlalvi in the new UNIDO INDSTAT 2 2009 database,
which contains long time series on value addedmnduction from several countries at 2-digit levél
the ISIC classification.
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“can be studied by focusing on a relatively smalinlber of groups or activities that comprise

the economic system, and thus form the economuctsire” (Silva and Teixeira, 2008: 273).

Traditionally, in the economic literature, this &sés has been associated with different growth
theories. In Schumpeter’s view, innovation (anddissemination through imitation and further
improvements) was the essential force leadingrtttral economic shifts (Schumpeter, 1939).
For Kuznets (1971), “structural changes . . . &aguired, without which modern economic
growth would be impossible” (p. 348). For Pasinétt981), economic growth is linked to
continuous structural transformation and changehénlast twenty years, neo-Schumpeterian
economists show renovated interest in technologicaivation, its diffusion and its impact on
growth.

While structural transformation was central in therks of the classical economists, most
neoclassical authors regard this as a secondanmg.ida fact, if the former stressed the
importance of movements of labour from traditioaativities (such as agriculture) to modern
industry as a driving force of economic developmérg faith in the allocative efficiency of the
market, underlying neoclassical schools of thoutg#ds to consider structural change as an
automatic result of market development, rather thaecessary condition for economic growth.
However, empirical evidence confirms the developiaenelevance of economic structure
(Rodrik, 2006) calling for a renovate interest tnahange. The crucial question to be addressed
is whether past theoretical contributions on tlsisue are adequate to describe processes of

structural change in the contemporary global ecgnom

Functional and spatial fragmentation of global eathains has weakened the interdependence
of economic activities within the national bordemshich was central to the horizontal
representation of the economic system by clasemahomists. Thus, vertical approaches based
on “unidirectional relationship and asymmetric degence in the clustering process” (Silva and
Teixeira, 2008: 283) are more useful to formalizeuural transformations shaped by

globalisation.

Sraffa (1960) and Pasinetti (1973) decompose thaay in distinctnet-product sub-systems
defined by one-way relationships from material itspt final commodities. Along the vertical
structure of these sub-systems, structural chalgsstthe form of the reallocation of production
factors from one economic activity to the otheraBWati and Deheja (1994: 24-26) use the
concept ofkaleidoscope comparative advantage to stress the volatility of factors determining

the geographic location of value chains’ unitstésks) at national, regional and global level.



The understanding of structural change in this eeanomic setting has important implications
for developing countries. First, the opportunityattract segments of international net-product
sub-systems breaks with the Rostow’s theory oflirrogression between development stages
(Rostow, 1960). Second, it redefines the role dtigtrial policy in relation to the opportunities
created by the international mobility of capital.this regard, Khan and Blankenburg (2009: 14)
argued that in successful developing economies, Malaysia, the state was able to correct
market failures to attract domestic and foreignestment in sectors with greater scope for
productivity improvement. Thus, in the globalisembeomy, industrial policy should shift the
focus from the protection of ‘infant’ domestic irglues (as it happened during the adoption of
import substitution strategies), to improving dotie$irms’ integration and relative position
along international value chains, i.e. moving ta¥gaactivities with higher value added and

scope for productivity improvement.

The UNIDO Industrial Development Report 2009 (IDRpnfirms this argument and
emphasizes some important stylised facts emergiomg the empirical literature on structural
change. Diversification and sophistication of prctthns are identified as the main drivers of
middle and low-income countries’ competitivenesshi@ world market (UNIDO, 2009: 11-14).
Furthermore task-based production is seen as amrtojity for countries to develop
comparative advantages in particular segments t@rriational value chains and to raise

technological sophistication, as was the case afg€Sle and Indian exports (UNIDO, 2009: 44).

Another important insight of the UNIDO IDR 2009 tisat the rising role of all developing

countries in international trade conceals veryedéht industrial performances. Over the period
1991-2005 many developing countries increased #orts. In the cases of Latin American
and African countries, this was explained by a gne@ropensity to export rather than an
expansion of domestic manufacturing production (D®J 2009: 42). This tendency has been
observed for some important sectors like textilel atothing, machinery, equipment and
electrical machinery, whose productive capacitiesred away from these regions to benefit
Asian countries. This picture reveals that evemaifle is a relevant driver of industrialisation,

nevertheless it is insufficient to explain the dyies of structural change.

The following sections of the paper present a qtaive analysis of the long-term structural
changes in the world economy and in each regiors dimalysis refers to six continental regions
and covers a period of 40 years. Constant-markatesh(CMS) analysis is used to investigate
changes in the contribution of regional aggregtdesorld production. This is followed by an
analysis of the evolution of the manufacturing istty and the intensity of structural change for
a sample of 30 countries and 18 sub-sectors foclwhlata are available in the UNIDO

INDSTAT 2, 2009 database, which provides considierg series over a period of 40 years.



2. Changesin the structure of world production

2.1  Thedistribution of production across sectors

The productive structure of the world economy haanged rapidly in the last decades,
reinforcing the established trends from the pastetms of value added at current prices and
exchange rates (Figure la and 1b and Table 4 irednrthe service sector was already
dominant in 1970, making 52 per cent of world prithn and 68 per cent in 2005. The
respective shares of agriculture were 10 per cet®v0 and 3.6 per cent in 2005, and those of
industry 38 to 29 per cent. These figures suppwtview that tertiarisation was the dominant
feature of structural change in the global econaaumgl that the economic development reached

the stage in which not only agriculture but alse ithdustrial sector was growing more slowly.

Figurela World value added by sector
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Source: UNIDO calculation based on UN Statistics (datatmrent prices, in US$).



Figurelb World value added by sector
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Source: UNIDO calculation based on UN Statistics (datatmrent prices, in US$).

The most recent trends are not entirely consistétht the previous period. Between 2005 and
2008 the growth of world value added has been slawthe service sector than in agriculture
and industry. This setback of the tertiarisationgess can partly be explained by the recent
increases in the relative prices of agriculturad amineral products, which have sustained their
share of world value added. In addition, the shafeeanufacturing and construction have also

risen, reversing a long-standing downward trend.

The fall of the service sector’s contribution tordoproduction has concentrated in the “other
activities” grouping, including financial intermedion and a wide range of personal and
business services. The share of “transports, stoeagl communications,” remained stable
between 2005 and 2008, whereas that of “wholesaderatail trade, restaurant and hotels”

slightly decreased.

The African economy is characterised by a fairlprsg specialisation in agriculture and in the
mining industry. Three distinct phases are clegidible in the data on its structural evolution in
the last four decades, which were mainly driventliy swings in relative prices of mineral
products. The Seventies were characterised byagstise in the value-added share of industry
and in particular of “mining and utilities”. Opptsitrends emerged between 1980 and 1995,
when the service sector’s share went over 50 per 8ace then, a rapid recovery was recorded

by “mining and utilities,” and more recently by &gdture. In other words, the African
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economy has further deepened its specialisatioavinmaterials’ production to the detriment of
manufacturing and services, whose combined shatetalff value added fell from 65 to 53
percent between 1995 and 2008.

The structural transformation pattern in the Assonomy shows a strong specialisation in
agriculture and to a certain extent the influenicehanges in the relative prices of raw materials.
An unabated process of tertiarisation is visibldilu?000, with the value-added share of
services rising from 40 to 59 per cent, mainlytte detriment of agriculture, which fell from 22

to 6 percent. The current decade is characterigadifferent trends: the share of industry rose
from 34 to 38 percent, as a result of the growttniming and utilities” and manufacturing, and
even agriculture recouped a small part of its pnevilosses, reaching a share of over 7 per cent
in 2008.

Even in Europe, the tertiarisatigmocess, shown by the rising value-added sharemvices
(from 47 to 71 per cent between 1970 and 200%hti receded in the last three years, to the
advantage of “mining and utilities” and the constion industry, the only non-service sector in
which Europe appears specialised. The shares miuitgre and manufacturing, with declining

trends in the previous decades, stabilised at 2L@mkrcent respectively.

In Latin America, services’ contribution to valudded rose only until 1995 when it reached 63
per cent. The ensuing fall, particularly marked thee sector of “other activities,” was

accompanied by the recovery of “mining and utiditiebut the share of manufacturing has
continued to decline. In the last three years eagmcultural products have recouped part of

their previous losses, benefiting from the riséhiir relative prices.

North America is the only region where tertiarisathas continued throughout the whole period,
with services’ value-added share rising from 63 &opercent between 1970 and 2008, though
slowing its pace in the last three years. The atitial sector touched what seems to be the
floor of around 1 percent already in 2000, while thare of the manufacturing industry
continued to decline and reached 13 per cent ir8.2R0rth America’'s specialisation is fairly
strong in the “other services” grouping, but tharshof transports, storage and communications

is lower than the world average.

In Oceania, the tertiarisation process reachegdtk in 2000, with a value-added share of
services of more than 69 per cent, and then detlifikis was entirely offset by “mining and
utilities” and construction, representing the sexton which Oceania’s economy is more

specialised.



2.2  Regional sharesof world value added

Structural changes in the world economy can alsoabalysed by monitoring regional
contributions to the world value added over timéjol can be seen a&s-post indicators of
regional competitive performances on domestic aokidn markets. Starting from total
production, the most important long-term changescéearly visible in Figures 2a and 2b. The
share of Asia in world production grew from 15.2&5 per cent between 1970 and 2008 at the
expense of Europe and North America, whose shatkesetpectively from 40 to 33 and from
35 to 27 per cent. Latin America and Oceania rembrdarginal gains, while the share of Africa

remained low.

This broad picture is the outcome of different trerver different periods. The share of Asia
reached its maximum already in 1995 (31per cent) last four percentage points in the
following decade, before partly recovering in thstlthree years. Conversely, Europe’s share,
after reaching its minimum in 2000, gained morentls& percentage points in the current
decade, due to the sharp fall of North Americaarehwhich also allowed for a rise of Africa,

Latin America and Oceania.

Figure2a World Value Added by Region (% sharesin current pricesand exchangerates)
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Figure2b World Value Added by Region (% sharesin current pricesand exchangerates), 1970-
2008
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CMSanalysis

A better understanding of these changes can bé&eHbtay applying a structural decomposition
technique, which has often been used in the asabfsxport market shares, where it is known
as “constant-market-shares” (CMS) analysis, andeiscribed in detail in a related UNIDO

working paper (Memedovic and lapadre, 2009).

This technique allows to measure how much changegdional aggregate shares of world
value added are due to share changes at the smathrwhich is named performance efféat,

to the correlation between regional specialisatiatterns and changes in the sector structure of
world value added, which is named structure effemnt, between changes in regional
specialisation patterns and changes in the sedtactgre of world value added, named

adaptation effect.

Here CMS analysis is applied to changes in regishates of world value added between 2000
and 2008. As mentioned, this period has been cteised by fairly new trends, a fall in the
shares of Asia (from 29.5 to 28.5 percent) and INArherica (from 33.8 to 26.9), to the benefit
of Europe (from 26.8 to 33.2) and, to a lesserrgxief Africa (from 1.9 to 2.5), Latin America
(from 6.6 to 7) and Oceania (from 1.4 to 1.9).

2When CMS analysis is applied to exports, the parémce effect is normally named ‘competitiveness
effect’.
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In this decade, the sector composition of worldigaddded shows a setback of the tertiarisation
process, with the share of services falling from360 65.9 per cent, coupled with a further
shrinking of the manufacturing share (from 19.2801), to the benefit of agriculture (from 3.6
to 4), mining and utilities (from 4.5 to 6.2) andnstruction (from 5.4 to 5.7). These structural
shifts have also affected changes in aggregateomabishares of world value added, by
favouring regions such as Africa and Latin Ameriwajch are more specialised in agricultural
and mineral products. In interpreting these changebould be reminded that value-added data
are measured in current prices and therefore agellainfluenced by changes in the relative

prices of raw materials.

CMS analysis of the above changes allows gaugiegréhative importance of performance,
structure and adaptation effects, showing thatvamage the performance effect was the main
driver of regional value-added shares. CMS anabl$isvs also computing the contributions of
each sector to each of the three effects and taotié change of regional shares (Table 6 in

Annex).

As expected, the structure effect was positiverdégions specialised in agriculture and “mining
and utilities”, such as Africa, where it explainé gercent of the total increase in the region’s
contribution to world value added; in Latin Americahere it explains 28 per cent of the
region’s gain; in Oceania where it explains 4 pemtcand in Asia where it offsets to a small
extent (15 per cent) the negative performance effEoe structure effect was negative in
Europe and North America, because of their spseitdin in services, but its size was very

small.

The large performance effect of opposite sign, neéem by Europe and North America, can be
partly attributed to the euro appreciation relatwghe US dollar. Other things being equal, the
nominal impact of exchange rate changes on thévelprices of regional products tends to be
larger than the ensuing substitution effects in riative quantity of tradable products. The
large part of aggregate value added that is nobgeg to international competition is affected
only by the nominal impact of exchange rate fluttues. Moreover, even in tradable sectors,

the size of the substitution effects may be lowiantcommonly believed.

The decrease in North America’s share of world @ahdded resulted from a widespread
negative performance effect, reinforced by thecstme effect. The main sectoral contributions
to this fall came from services and manufacturimg, the performance effect was negative in
every sector. Symmetrically, the rise in Europelsars was determined by a positive
performance effect (except in agriculture), thougdrginally eroded by the negative structure

effect (except in mining and utilities, and constron) (Annex: Table 6). In the specific case of
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manufacturing the positive performance effect (D\8as partly offset by negative structure (-
0.27) and adaptation effects (-0.02), caused bshitsiking importance in world value added.
For Asia, the negative contributions of all thevesx sectors to performance and structure
effects were partly offset by the positive conttibos of “mining and utilities”, agriculture, and
manufacturing. In the latter sector, the positieef@rmance effect was considerably larger than
its negative contribution to the structure effeé&griculture and “mining and utilities” are the
main contributors to the raise of Africa’s and bafimerica’s shares of world value added, but
contributions to performance effects were positivall sectors for these regions. For Oceania,
the service sector explains more than half of ttel tshare’s raise, but positive contributions

have come from all the other sectors, except altpieu

3. Changesin the structure of the world manufacturing industry

This section presents long-term trends in the sestaucture of the world manufacturing
industry, using data on real value added. Datalahilify problems do not allow building
regional aggregates similar to those used in Se&idlence the analysis is limited to a selected
group of developed and developing countries. Buevaver possible, data were expressed in
real terms, to control for the nominal impact of changes itatige prices on the structure of
production, and prevent data interpretation problemmilar to those discussed in Section 2. A
group of 30 countries was selected for our datalaseis listed in the Annex. This group is

used as a benchmark to assess relative speciaigmtiterns over the period 1970-2006.

The structure of manufacturing production for tisieup of countries shows clear trends (Table
1): a strong raise in the value-added shares ofisinés producing information and
communication technologies (ICT), machinery, tramspequipment, precision instruments,
chemical, plastics and rubber products, at the msgeof all other industries, including
traditional consumption goods and metal productsst\df the change occurred in the Seventies,
when the combined share of ICT and machinery raosa fLO to 19 per cent. In the following

decades their raise was more moderate, up to a ehae per cent in 2006.

The most recent years have broadly confirmed theseds, except for the electrical and
telecommunication industries, which lost 0.4 petage points, because of the losses in
European and North American countries. A fairly rgvenomenon is also the slight raise in the
share of the food and beverage industry, conceuwtriat the two American groupings and in

European countries.

% Exceptions: China, Ethiopia and Kenya.

4 Other countries are included in the database fonlg limited number of years, and have been exxdud
from our benchmark, even though some of them, siscBhina, have been analyzed in this paper also in
comparison with our benchmark.
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Having observed these regional trends, it mustdiechthat nation patterns of manufacturing
production still show large differences. Sectioh @Bresents the data on the industry distribution
of manufacturing value added for a subset of the cmsnin our database, including 24
developed and developing countries from differegfions. Each country’s industrial structure
in the last available year is compared to the bevack shown in Table 1, to identify sectors of
specialisation. The main changes over time are plesented to detect the evolution of
industrial specialisation patterns. Section 3.2s@nés some simple measures of structural

change and concentration of national specialisgiaiterns.

Tablel Structure of the manufacturing industry (30 countries), 1970-2006*

ISIC code 1970 1980 1990 2000 2006
15 Food and beverages 13.6 12.7 12.0 11.6 11.9
16 Tobacco products 2.5 2.1 1.6 1.4 1.0
17 Textiles 5.0 4.1 3.4 25 1.9
Wearing appatrel, fur + Leather, leather
18+19 products and footwear 3.9 3.5 3.0 2.0 1.3
20 Wood products (excl. furniture) 3.5 2.4 2.1 18 1.7
21 Paper and paper products 4.2 3.8 3.9 3.7 3.5
22 Printing and publishing 5.1 4.7 4.8 4.6 4.1
Coke, refined petroleum products, nuclear
23 fuel 29 2.5 2.3 2.2 2.3
24 Chemicals and chemical products 8.7 9.5 10.3 011.12.0
25 Rubber and plastics products 3.4 3.6 4.3 4.7 4.5
26 Non-metallic mineral products 4.9 4.6 4.1 3.7 73.
27 Basic metals 6.8 54 4.4 4.3 4.4
28 Fabricated metal products 9.6 8.4 7.4 7.0 6.6
29+30 Machinery and equipment n.e.c. + Office, cg 109 112 105 109

accounting and computing machinery

Electrical machinery and apparatus + Radio,
31+32 o o ) 4.6 8.3 9.8 11.6 11.2
television and communication equipment

33 Medical, precision and optical instruments 18 22 31 3.5 4.0
Motor vehicles, trailers, semi-trailers +
34+35 ) 10.0 8.0 8.9 10.7 11.6
Other transport equipment
36 Furniture; manufacturing n.e.c. 3.8 3.4 3.5 3.332
D TOTAL MANUFACTURING 100 100 100 100 100

Note: * percentage shares of real value added of theufaeturing industry.
Source: UNIDO calculation based on UNIDO INDSTAT 2, 2009.
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3.1 National patterns of manufacturing specialisation

Africa

The industrial structure of the African countriesour database is dominated by resource-based
and traditional productions, such as food, appaeether and footwear, paper products, coke
and refined petroleum products, metallic and notaitie minerals. It is important to note that
downstream industries directly related to some hafs¢ resource-based products, such as
fabricated metal products and printing and puldighare less important than in other regional
groupings. This may be indicative that these caéesithave not diversified their industrial

structure by exploiting vertical complementaritiesalue chains.

The Egyptian industry has progressively reinfordesl relative specialisation in refined
petroleum products, chemical products and non-fietaineral products. In the period 1970-
2000, this trend was accompanied by a growth inréla¢ value-added shares of food industry
and other traditional productions, and of machinang electrical industries, but in the most
recent period there was a reversal in these trearub,the Egyptian industry specialised in a

narrower group of industries (Figure 3).

Figure3 Egypt: Structure of the manufacturing industry
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The structure of the manufacturing industry in Bgliid appears fairly simple and strongly
concentrated in a few traditional industries (fobgverages and tobacco; textiles; apparel,
leather and footwear) (Figure 4). But in the lasiv fyears the value-added shares of these
industries have fallen, and a certain degree afstréhl diversification emerged with the growth

of industries such as rubber and plastics, nonitieetiaineral products and basic metals.

Figure4  Ethiopia: Structure of the manufacturing industry
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For Kenya, data on value added is available onlgurrent prices, which makes the results
sensitive to changes in the relative prices of uss®based products. The dominant role of the
food and beverage industry was further reinforeethe last few years. Surges have also been
recorded by coke, refined petroleum, and by noraliietmineral products throughout the
period. Conversely, the importance of traditiomalustries, such as textiles and wood products,

dropped in the most recent years (Figure 5).

Figure5 Kenya: Structure of the manufacturing industry
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The South African manufacturing sector is charéserby a fairly strong food industry, with a
rising real value-added share in the period 197MW/2Gpecialisation in the coke, refined
petroleum products and chemicals, but with decngashares in the period 2000-07;
specialisation in basic metals and the apparehdégebotwear industries, with their shares
declining slightly in the last years. A fairly largand rising share is recorded also for the
residual group of furniture and manufacturing nt#ewhere classified (n.e.c.), which also
includes jewellery. Transport equipment is anothgyortant sector, which regained part of its

previous large loss between 2000 and 2007 (Figure 6

Figure6  South Africa: Structure of the manufacturing industry

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Food and beverages 1

Textiles ?
Apparel; Leather and footwear E
Wood products (excl. furniture) ;l,

Paper and paper products

Printing and publishing E'

Coke,refined petroleum prod.,nuclear fuel+Manuf of Chemicals - ] 1970
Rubber and plastics products :_[I_‘ 02000
Non-metallic mineral products E- 02007

Basic metals 1

Fabricated metal products 1

Machinery and equipment, including office machinery
Electrical machinery and apparatus, including communication ib

equipment —

Medical, precision and optical instruments E

Transport equipment 1

Furniture; manufacturing n.e.c. —ﬁl.'_'_,

Source: UNIDO calculation based on UNIDO INDSTAT 2, 2009.

17



Asia

The Asian economies in our group of countries draracterised by different development

levels and economic structures, making it diffidolidentify significant common features. For

China, value-added data are available only in otipeces for the period 1980-2006 (Figure 7).
Its industrial structure over this period is chéeaised by a strong decline of textile and other
traditional industries and the ‘heavy’ industrieogucing metals and machinery, to the

advantage of the electrical and telecommunicatimtustry, transport equipment, food and

beverages, apparel, leather and footwear. The &hiniadustry has moved from the

intermediate to the final stages of production psses, to better perform its role of global
supplier of labour-intensive manufactured consuampgoods. In the period 2000-2006, slightly

different trends are observed, with a strong risth® basic metal industry (possibly due also to
the rise in its relative prices) and a partial kexg of the machinery sector, to the expense of
traditional productions and chemicals. The sharethef electrical and telecommunication

industry continued to rise, reaching 16 per cerbta value added in 2006.

Figure7  China: Structure of the manufacturing industry
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In the period 1980-2000, the Taiwanese industrialcture was dominated by the rise of
consumption electronics, at the expense of moditiwaal industries (Figure 8), but significant
specialisations already existed or strengthenewlialbasic metals, chemical and petrochemical
products. The last two industries continued to egpheir real value-added shares in the period
2000-2007, as a counterpart to the further decbhetraditional sectors and a relative

downsizing of the electronic industry.

Figure8  Taiwan Province of China: Structure of the manufacturing industry
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The slow modernisation of the Indian economy isadje visible in Figure 9, where all
traditional industries show a downward trend i xedue-added shares between 1970 and 2007,
to the advantage of chemicals and non-metallic raln@oducts (until 2000), and basic metals.
Also new industries, such as machinery, ICT andsjpart equipment, have emerged, but their

real value-added shares remain fairly low relato/éhe rest of the world.

Figure9 India: Structure of the manufacturing industry
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Structural change in the Japanese industry haswiel consistent patterns throughout the
period under observation (Figure 10). Machinergcebnics, telecommunications and transport
equipment have progressively emerged as the maitiadisation sectors, at the expense of all
traditional productions. In the period 2000-07,atber industries have significantly expanded

their value-added shares.

Figure10 Japan: Structure of the manufacturing industry
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Patterns similar to those described for Japan esdeirgthe Republic of Korea (Figure 11). Its
economy has gradually intensified its specialigatian machinery, electronics,
telecommunications and transport equipment, byinguthe shares of traditional sectors. But
textiles, apparel, leather and footwear remain margortant for the Republic of Korea's
industry than for the other countries in our benahkm No significant changes within these

long-term trends have emerged in the last decade.

Figurell Republicof Korea: Structure of the manufacturing industry
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The industrial structure of Singapore’s economy t@scentrated in few key activities (Figure
12). The mechanical group including office machynexached a real value-added share of 38
per cent in 2007, starting from 9 per cent in 1914@e other industries of relative specialisation
are chemical and petrochemical products, electn@dhinery and communication equipment,
although the last group’s importance has slightlgrdased in the period 2000-07. All the other
industries, except transport equipment, have sdah af their real value shares in both of the

sub-periods considered here.

Figure12 Singapore: Structure of the manufacturing industry
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Europe

Our database contains several European countnielsiding some members of the European
Union and important external countries, such assiRuand Turkey. But some limitations of the
available data, the great diversity among the ecwe®in our sample, and the lack of statistics
on large economies such as Germany do not allonmgking any significant generalisations

about the region.

The Finland case is unusual for the intensity ef structural change. The electrical and
communication equipment industry, which was venalsnim 1970, has reached a real value-
added share of almost 30 per cent in 2007. Mo#isajrowth occurred in the Nineties, driven

by the boom of mobile phones, but has remainedrapithe last decade. Wood and paper
products are still more important than in the mfsbur sample, but their shares have shrunk
substantially. Large decreases have been recafdedfor other traditional products such as

apparel, leather and footwear (Figure 13).

Figure13 Finland: Structure of the manufacturing industry
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The structure of the Italian manufacturing indussrpeculiar relative to most other developed
countries. The real value-added shares of traditiodustries such as textiles, apparel, leather
and footwear, although downsized, remained faitlyghér than those in similar countries.

However, industries such as machinery, food anciages have consistently improved their
shares, reflecting the evolution in Italy’'s compgae advantages. The period 1970-2000 was
also characterised by a relative expansion ofrdresport equipment and furniture industries, as
well as by a decline of fabricated metal productd,do a lesser extent, of the chemical and

petrochemical industries. These trends were regiensthe following years (Figure 14).

Figure14 Italy: Structureof the manufacturing industry
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Consistent data for the Netherlands is availablly simce 1990, and does not show large
changes in the last two decades. In comparisonthéfaverage of our sample, the Netherlands’
manufacturing sector shows a significant specittisan food, beverage and tobacco industries,
printing and publishing, petrochemicals, chemicalsd fabricated metal products. Most of

these industries have slightly decreased their rapoe in the period 1990-2007, except

chemical products. In the meanwhile, the machirggouping has recorded a significant rise

(Figure 15).

Figure15 Netherlands: Structure of the manufacturing industry
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The Polish manufacturing industry appears fairlyedsified (Figure 16). Its main specialisation
sectors include apparel, leather and footwear, wwwoducts, rubber and plastics, non-metallic
minerals, fabricated metals, and transport equipnmiEme last sector has recorded the largest
increase in the real value-added share between &00@007, followed by fabricated metals,
machinery, and rubber and plastics. The relativeomance of most traditional and resource-

based industries, such as basic metals, has fallen.

Figure16 Poland: Structure of the manufacturing industry
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Real value-added data for the Russian economyaigase only for the period 1995-2007 and

show the relative stability of its manufacturingusture after the transition to the market

economy. The main industries of specialisation rant@asic metals, non-metallic mineral

products, energy sources, and to a lesser extenfpod sector. In the most recent period, there

are some signs of diversification, with a growthtloé real value-added shares of fabricated

metal products, machinery and precision instrumantsstly at the expense of basic metals,

chemicals and energy sources (Figure 17).

Figurel7 Russia: Structure of the manufacturing industry
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The Spanish manufacturing industry has remainedntedl toward traditional productions
despite the large falls recorded by the real valdéed shares of textiles, apparel, leather and
footwear. Relative to our benchmark non-metallioenal products still play a prominent role.
Recent changes include a further expansion of ketreeal machinery and communication
equipment grouping,, which however remains fairlyaler than in the average of our sample
(Figure 18).

Figure18 Spain: Structure of the manufacturing industry
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Turkey is an example of the deep structural chaongesrring in the manufacturing structure of
emerging economies as a result of their integratimworld markets (Figure 19). Even though
traditional and resource-based productions remaiohnmore important than in the average of
our sample, their real value-added shares havergowle substantial cuts in the entire period
under observation (with the exception of basic megtaThe speed of this process has
accelerated in the most recent years. These stalictifts have favoured new industries such
as transport equipment and machinery. Having stdreen low levels, the importance of these

industries is now not much smaller than in the agerof our sample.

Figure19 Turkey: Structure of the manufacturing industry
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The structure of the British industry does not sHakge differences from our benchmark. The
only sector of remarkable specialisation is thatprg and publishing industry. However, in the
last seven years its relative weight has shrunk evere than for other traditional productions.
Emerging industries, throughout the period 1970720ére chemicals, machinery, precision
instruments and food. The transport equipment séete recovered recently part of its previous

losses (Figure 20).

Figure20 United Kingdom: Structure of the manufacturing industry
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Latin America
The three largest Latin American countries areundatabase and show a relative stability of
their traditional specialisation patterns, evesdfme national peculiarities are also evident and

tend to emerge more clearly in the most recentsyear

The structure of the manufacturing industry in Argea is fairly concentrated in a small
number of activities. Food, textiles and clothitegther and footwear still emerge as the most
important ones. Unlike other traditional industritbee food sector has expanded considerably in
the period 1970-2000, with chemicals, rubber amdtfds products, and at the expense of most
modern industries. New trends have also emergeteirperiod 2000-06, with a recovery of

machinery and transport equipment (Figure 21).

Figure21 Argentina: Structure of the manufacturing industry
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Source: UNIDO calculation based on UNIDO INDSTAT 2, 2009.
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Comparing the structure of the Brazilian manufdaotuindustry with our sample’s average,
petrochemicals and, to a lesser extent, the appeagher and footwear industries emerge as the
sectors of relative specialisation. A trend towardownsizing of most traditional industries is
visible in the long run, but in the period 2000@Yy machinery, ICT groupings and transport
equipment have continued to expand, at the expefredeéother industries (Figure 22).

Figure22 Brazil: Structure of the manufacturing industry
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The structure of the Mexican manufacturing industigks concentrated in a small number of
sectors, including food, beverages and tobacco;nmetallic minerals, basic metals and, to a
lesser extent, transport equipment. Although theodel970-2000 was characterised by a
decline of all traditional industries to the benheff transport equipment and mechanical and
electrical industries, the most recent years haenhkmore stable. Only the food industry has

significantly raised its share of real value add®dhe expense of most of the other industries
(Figure 23).

Figure23 Mexico: Structure of the manufacturing industry
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North America

The structure of the Canadian manufacturing ingustrclearly dominated by the transport
equipment sector, which has considerably expantedeal value-added share in the periods
shown in Figure 24. Other relative specialisatientsrs include wood and paper products, but
their importance has been shrinking in the lastades, following a pattern shared by all
traditional industries. The period 2000-07 was alsaracterised by a further rise of precision
instruments and machinery, and by a recovery ofdbd industry and energy products, at the

expense not only of traditional sectors, but alfalectrical machinery and communication

equipment.

Figure24 Canada: Structure of the manufacturing industry
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The direction of structural changes in the US maauwiring industry was clear over the last
three decades: all traditional sectors and resebaised industries cut their shares of real value
added, to the advantage of the chemical industityher and plastics products, machinery, ICT
and precision instruments (Figure 25). These trevete partly reversed in the 2000-07 period.
Industries that expanded significantly their shawesre food, chemicals and precision
instruments, at the expense of a further fall @ditronal industries, and downsizing of
machinery, ICT and transport equipment, which we@mpted by the process of international
production fragmentation. With all these changesgigion instruments emerged as the most

important sector in terms of relative specialisafior the US industry.

Figure25 United States of America: Structure of the manufacturing industry
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Oceania

Australia’s manufacturing industry is strongly aried toward resource-based activities, with

wood and paper products, non-metallic mineralsalmeind the food industry emerging as the
most important sectors of relative specialisatiéigre 26). Structural changes were of

moderate intensity throughout the observed perid, the most recent years witnessed an
expansion of the real value-added shares of mmenadl metals and new industries, such as

machinery and transport equipment.

Figure26 Australia: Structure of the manufacturing industry
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3.2 The intensity of structural change and specialisation in national

manufacturing patterns

To better assess the structural change process siatcBection 3.1, and to study its impact on
growth rates differences, it is instructive to meadts intensity. Several statistical methods can
be used for this purpose, ranging from simple det$ee indicators, such as the Lilien index

(Lilien, 1982) to complex econometric techniquas;isas non-parametric methods aimed at

gauging the dynamics of overall specialisation Bemedictis and Tamberi, 2004).

As a first step in our research programme, we ugk a simple statistical indicator, which

proves flexible for comparisons among differentriisitions over time and across countries,
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namely the Finger-Kreinin dissimilarity index (Fergand Kreinin, 1979). This index ranges
between zero (equality) and one (maximum dissimylaand measures how much a given

distribution @) differs from a chosen benchmal®.(Its formula is as follows:

n
D=1/2% |ai —bi|
i=1

wherea; andb; denote the share of secton each of the two distributions.

When a given distribution at a given time is congglato the same distribution in a previous
period, theD index can be used as a simple measure of structuaage. Table 2 shows the
results obtained by applying thi# index to the distribution of manufacturing valugdad in
selected countries for four different periods. 8itlee last period is shorter than the previous
ones, the corresponding figures cannot be diremtiypared. A proportional adjustment is
however problematic, because it implies the antyiteessumption that the intensity of structural

change grows linearly with the number of years

Countries were ranked according to the index vaindke period 2000-06, and their ranking
changes significantly over time. Some regulariteaa however be identified. On average, the
intensity of structural change was fairly high et1970s and slowed down in the 1980s. The
1990s were characterised by a higher rate of iigyabwhich is visible also in the 2000-06

period, once controlling for the different numbéyears.

Small developing economies, particularly in Afri¢and to show higher indices of structural

change, often denoting the volatility of their sppésation patterns. Some Asian economies,
such as Singapore and South Korea, after showieg d&uctural changes in the Seventies,
have displayed more stable specialisation pattémnsthe opposite occurs for other countries,
even in the Asian region. Specific significant oatl cases, already mentioned in section 3.1,
are clearly visible in the table. For example, &l shows the highest index of structural
change in the 1990s, due to the sharp growth @bitsmunication industry. The structure of the

manufacturing industry has changed rapidly als®dateand and Russia in the Nineties, as an
effect of the transition process. Southern Europaad Latin American countries (except

Argentina) tend to show more stability, which hamstimes been interpreted as a sign of their

difficulty to adjust to changes in the internatibeeonomy.
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Table2 Finger-Kreinin index of structural change in the manufacturing industry, 1970-2006

1970-80 1980-90 1990-00 2000-06
Egypt 26.6 20.0 14.3 19.7
Ethiopia n.a n.a 17.7 15.8
Kenya 115 10.2 21.9 7.2
South Africa 10.0 10.5 5.6 5.2
China (Taiwan) n.a 15.2 18.3 11.3
Singapore 33.0 13.6 12.2 10.7
India 8.0 125 10.8 7.8
China n.a 12.2 14.3 7.4
Republic of Korea 20.7 21.0 17.7 6.6
Japan 7.8 12.0 9.1 6.3
Poland 10.1 11.2 20.1 11.0
Turkey 19.2 12.2 11.2 8.4
Russia n.a n.a n.a* 6.7
Netherlands n.a n.a 5.4 6.0
Finland 6.5 7.9 23.2 5.6
United Kingdom 12.4 5.7 6.4 5.0
Italy 6.5 6.0 5.4 4.8
Spain 12.7 5.9 8.0 4.4
Brazil 11.4 8.9 55 6.4
Argentina 7.5 15.1 13.6 5.1
Mexico 8.8 3.7 8.1 3.1
Canada 5.6 10.1 9.6 7.4
United States of America 17.6 7.7 6.4 5.1
Australia 4.7 3.3 4.8 4.5
Average 12.7 10.7 11.7 7.6
Average / number of years 13 11 1.2 13

Note: *The F-K index for Russia was 7.75 in the period 19060.
Source: UNIDO calculation based on UNIDO INDSTAT 2, 2009.
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A second possible use of the Finger-Kreinin indeiithe measure of relative concentration of
a given distribution. The methodological literatume concentration indices is rich and many
alternative indicators are available. Some of thieowyever, such as the widely used Herfindahl
index, are based on a comparison with an equioigion benchmark, which is clearly
inappropriate for distributions across observationits, such as countries or sectors,
characterized by intrinsically different sizes. s whyrelative concentration indicators are

required, comparing the distribution of interesatproper benchmark.

Among the many available possibilities, we haveseimoto compare each country’s distribution
of manufacturing value added to the average of3@ucountries benchmark, which is assumed
to be the ‘normal’ distribution of production. Othinings being equal, a higher dissimilarity
with our benchmark distribution is assumed to réwedigher concentration in patterns of
specialisation. For any given benchmark distribytithe maximumD is reached when the

distribution is concentrated only in one sectorjolvhmust be the smallest in the benchmark

distribution.

Table 3 shows the results obtained by applyingQihiadex to measure relative concentration
for countries analysed in section 3.1, which wargked according to their index levels in 2006.
The ranking is influenced by country size so tldiher things being equal, larger economies
tend to be more similar to our benchmark, since ihicomputed as a size-weighted average of

all countries.

The last row of the table shows an upward trentheD indexes on average, since 1980. This
can be interpreted as a sign of rising speciatiraiin national manufacturing patterns. This
trend of structural divergence is strong in mogidsin countries (except Ethiopia), in Argentina
and in some Far Eastern economies, as well asniarfel and Italy. On the contrary, Russia,
Turkey, North American and most Asian countriesvgl@decrease in dissimilarity with our

benchmark, which can be seen as a sign of strlictomaergence and lower specialisation.
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Table3 Finger-Kreinin index of relative concentration of the manufacturing industry, 1970-
2006

1970 1980 1990 2000 2006
Ethiopia n.a n.a 62.2 52.0 51.5
Kenya 25.3 29.9 35.3 45.5 47.3
Singapore 32.9 34.3 35.1 36.2 37.2
Egypt 29.4 29.0 28.1 29.7 37.1
Finland 33.1 28.6 28.6 29.9 32.8
China (Taiwan) n.a 25.6 22.1 27.4 325
South Africa 20.1 26.2 31.2 34.4 31.8
Mexico 25.7 31.4 32.8 29.8 30.0
Australia 20.2 24.8 26.1 27.4 27.9
Argentina 20.0 135 25.4 27.3 26.7
India 29.0 29.9 27.8 28.6 24.9
Russia n.a n.a 46.6* 27.3 24.3
Italy 23.3 174 15.9 20.5 22.4
Poland 24.9 20.9 15.2 18.7 22.2
China n.a 26.8 23.4 22.2 215
Turkey 32.7 33.0 30.0 28.5 21.3
Netherlands n.a n.a 17.6 16.4 20.2
Canada 18.7 24.0 18.8 19.5 19.8
Republic of Korea 30.2 24.6 19.8 17.4 18.8
Brazil 19.8 18.0 19.3 19.3 171
Spain 21.9 16.7 18.0 15.0 16.6
Japan 14.2 12.0 104 9.0 141
United Kingdom 134 11.9 9.5 10.5 11.8
United States of America 115 10.6 8.1 5.8 9.0
Average 235 233 24.4 24.9 25.8

Note: * Refers to 1995.
Source: UNIDO calculation based on UNIDO INDSTAT 2, 2009.

4. Conclusions

After surveying the theoretical and empirical ltrre on structural change, we presented a
descriptive analysis of long-term trends and reaghdnges in the structure of the world
economy. For a long time, the global process diiasation was accompanied by rising
industrial shares in total value added, but fronTQl Stertiarisation coincided with relative
downsizing of the manufacturing sector. Althouglis thas been sometimes described as a
“dangerous”de-industrialisation phenomenon, the most recent data show a setbathisof
process. In the period 2000-08 the share of semvitavorld production has slightly shrunk,

allowing for a partial recovery of industry and iagiture. It is too early however to ascertain
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whether this recent trend is a temporary resutisifig relative agricultural and mineral prices,

or represents a more important change.

The inter-sectoral dynamics of world production helso changed economic geography,
affecting the relative contribution of the main i to global value added. Also in this case,
recent data do not confirm the prevailing trendshef previous decades. In fact, the period
2000-08 has witnessed a sharp fall of North Amé&ishare of world production, and a cut of

the Asian share, to the benefit of all the othgjiaes, especially Europe. To a certain extent,
these trends are affected by changes in relaticegpand by fluctuations in nominal exchange
rates that are stronger than substitution effeatdradable products. But the decomposition
analysis carried out in this paper shows that dlssoatribution has come also from structural

effects, resulting from the correlation betweeniorgl specialisation patterns and changes in

the sector distribution of world production.

To better understand these changes, we presemedeadetailed analysis of the sector structure
of manufacturing value added in several significdeweloping and developed countries.
Wherever possible, the analysis has been condirtednstant prices, to control for possible

distortions caused by the recent rise in the radgtrice of raw materials.

In general, we might conclude that the intensitgtadictural change, after the relative slowdown
in the 1980s, has risen again in the last two dessaekpecially in small developing economies,

which are led towards further specialisation ofrtiveustrial structure.

In this paper we have described the main procesfestructural change at global level.

However, further research is still needed to assbssrobustness of these preliminary
conclusions and to investigate the global and Iémales behind structural change. A deeper
understanding of these forces has primary impoetancdefining the scope of national and

regional industrial development policies.

42



References

Baumol, W.J. 1967. “Macroeconomic of unbalancedwgnothe anatomy of urban crise3he
American Economic Review, 415-426.

Bhagwati and J. Deheja, 1994. “Freer Trade and Wadehe Unskilled: Is Marx Striking
Again?” Discussion Papers, Columbia Universityp&#ment of Economics.

Chenery H., S. Robinson and M. Syrquin, 1986. “Btdalization and growth, A Comparative
Study,” Published for the World Bank, Oxfrod Unisity Press.

De Benedictis, L. and M. Tamberi, 2004. “OveralleSialization Empirics: Technigues and
Applications,”Open Economies Review, 15.

Finger, J. M. and M. E. Kreinin, 1979. “A Measure ‘Bxport Similarity’ and its Possible
Uses,”Economic Journal, 89.

Khan, M. and S. Blankenburg, 2009. “The PoliticabBomy of Industrial Policy in Asia and
Latin America,” in Giovanni Dosi and Mario Cimolids. Industrial Policy and
Development. The Palitical Economy of Capabilities Accumulation Oxford: Oxford
University Press.

Kuznets, S. 1971Economic Growth of Nations. Total Output and Production Sructure,
Cambridge, MA, Harvard University Press.

Lilien, D. M. 1982. “Sectoral Shifts and Cyclicalnemployment,” Journal of Political
Economy, 90 (4).

Machlup, F. 1991Economic Semantics, 2nd ed. Transaction Pub.

Memedovic, O. and L. lapadre 2009. “Industrial depment and the dynamics of international
specialisation patterns”, UNIDO, Research and $tes Branch, Working Paper no.
23/2009.

Pasinetti, L.L. 1973. “The notion of vertical intagon on economic analysis,”
Microeconomica 25, 1-29.

Pasinetti, L.L. 1981 Sructural Change and Economic Growth. A Theoretical Essay on the
Dynamics of the Wealth of Nations, Cambridge University Press, Cambridge.

Peneder, M., S. Kaniovski and B. Dachs, 2001. “Wkallows Tertiarisation? Structural
Change and the Role of Knowledge-based Servivds;0 Working Papers no. 146.

Quesnay, F. 1758. “Tableau Economique’ in H. Hagem#l. Landesmann and R. Scazzieri
(eds.),” The Economics of Srructural Change, Vol. 111, International Library of Critical
Writings, pp. 29-41, Cheltenham, Edward Elgar.

Ricardo, D. 1817. “The Principles of Political Eoomy and Taxation,” In: Hagemann, H., M.
Landesmann and R. Scazzieri, (Eds.), VolCijtical Wkitings. 2003, Edward Elgar,
Aldershot.

Rodrik, D., 2006. “Industrial Development: Stylizé@cts and Policies.” Draft of a chapter
prepared for the U.N.-DESA publicatibndustrial Development for the 21st Century.

Rostow, W. W. 1960.The Sages of Economic Growth, Cambridge Books, Cambridge
University Press, republished in February, 1991.

43



Rowthorn, R. 1994. “Korea at the cross-roada/Srking Paper, No. 11, ESRC Centre for
Business Research, Cambridge University.

Schumpeter, J.A. 193®usiness Cycles: A Theoretical, Historical, and Satistical Analysis of
the Capitalist Process, McGraw-Hill, New York and London.

Silva E. G. and A.C. Teixeira, 2008, “Surveyingustural change: Seminal contributions and a
bibliometric account,Sructural Change and Economic Dynamics 19.

Smith, A. 1776, “An Inquiry into the Nature and Gas of the Wealth of Nations,” in Campbell,
R.H., Skinner, A.S., Todd, W.B. (Eds.), Oxford, @ladon Press, 1976.

Sraffa, P. 1960Production of Commodities by Means of Commodities: Prelude to a Critique of
Economic Theory. Cambridge University Press, Cambridge.

Steuart, J. 1767An Inquiry into the Principles of the Political Economy. Reprint (1966) A.S.
Skinner (ed.) Edinburgh and London, Oliver and Boyd

Sturgeon T. J. and O. Memedovic, 2010. “Looking@obal Value Chains in Trade Statistics:
Mapping Structural Change and Compressed Developrimerthe World Economy,”
UNIDO.

Syrquin, M. 2007. “Kuznets and Pasinetti on thalgtaf structural transformation: Never the
Twain shall meet?ICER, Working Paper No. 46.

Szirmai, A. 2009. “Industrialization as an EngineGrowth in Developing Countries, 1950-
2005,” Available online at
http://www.merit.unu.edu/about/profile.php?id=752&ge=2#pub

Timmer, P. and S. Akkus, 2008. “The Structural Bfammation as a Pathway out of Poverty:
Analytics, Empirics and Politics,Working Paper Number 150, Centre for Global
Development.

Turgot, A.R.J. 1766. “Reflections on the Formatamd the Distribution of Wealth,” in R.L.
Meek (ed.) Turgot on Progress, Sociology and Economics, pp.119-134, Cambridge,
Cambridge University Press.

UN, National Account Satistics  Database. Data available online at
http://unstats.un.org/unsd/nationalaccount/defasjit.

UNIDO, 2009. Industrial Development Report, UNID@enna.

44



Annex

Table4 (a) Sector distribution of total value added by region (percentage shares at current prices)

1970 1975 1980 1985 1990 1995 2000 2005 2008

AFRICA
Agriculture 24.5 21.6 18.0 203 18.4 16.7 15.3 15.6 16.5
Industry 32.0 38.1 44.2 38.5 35.4 328 355 38.8 40.7

Mining and utilities 11.7 16.5 23.9 17.4 15.2 13.7 18.4 23.0 25.7

Manufacturing 15.2 15.6 14.8 15.6 15.4 14.8 128 116 105

Construction 5.0 6.0 55 55 48 4.4 43 42 44
Services 435 40.3 37.8 412 461 50.5 492 457 4238

Wholesale and retail trade, 145 13.1 125 13.8 14.3 15.0 14.2 13.0 12.8
restaurant and hotels

Transports, storage and 6.5 6.0 6.2 6.5 6.7 7.2 7.2 75 7.0
communications

Other activities 225 211 19.1 20.9 251 28.3 277 252 23.1
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000
ASIA
Agriculture 21.7 16,5 12,6 11.3 8.7 6.5 6.3 6.6 7.4
Industry 37.9 41.2 416 37.2 37.8 34.9 34.4 35.9 38.0

Mining and utilities 4.8 9.2 10.6 6.2 4.9 4.0 4.8 5.9 7.1

Manufacturing 27.5 24.9 23.8 24.6 248 235 23.4 242 25.2

Construction 5.7 7.0 7.2 6.5 8.0 7.4 6.3 58 5.7
Services 40.4 423 4538 515 536 58.6 59.3 576 54.6

Wholesale and retail trade, 12.2 125 12.2 12.9 12.9 14.3 135 126 12.3
restaurant and hotels

Transports, storage and 5.9 5.6 5.6 6.4 6.7 6.9 7.0 7.0 7.0
communications

Other activities 22.4 24.2 28.0 322 34.0 37.4 38.8 37.9 35.3
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000
EUROPE
Agriculture 10.4 8.0 6.3 6.9 5.1 33 26 22 2.2
Industry 43.0 41.0 39.4 37.3 34.1 30.1 285 272 27.9

Mining and utilities 2.5 2.6 3.5 3.8 4.3 3.7 3.6 4.1 4.4

Manufacturing 32.4 30.3 28.5 26.9 23.0 203 19.3 17.2 17.2

Construction 8.1 8.0 7.4 6.6 6.8 6.2 56 5.9 6.4
Services 46.7 51.1 54.3 55.8 60.8 66.6 68.9 706 69.9

Wholesale and retail trade, 115 12.2 13.2 135 135 14.6 14.9 14.6 14.7
restaurant and hotels

Transports, storage and 5.9 6.1 6.2 6.1 7.0 7.0 7.0 7.2 7.2
communications

Other activities 29.3 32.8 34.9 36.2 403 45.0 47.0 488 48.1
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000
LATIN AMERICA AND THE CARRIBEAN
Agriculture 12.3 111 8.7 9.7 9.2 6.6 56 5.4 5.9
Industry 355 38.2 40.1 39.8 36.8 305 322 34.1 345

Mining and utilities 5.9 6.1 8.0 10.2 75 5.8 7.2 9.6 10.3

Manufacturing 23.3 25.0 24.2 24.2 237 19.1 19.3 18.7 18.1

Construction 6.3 7.1 7.9 5.4 57 56 5.8 58 6.0
Services 52.2 50.7 51.1 50.5 54.1 62.9 62.2 60.4 59.6

Wholesale and retail trade, 18.4 17.7 14.9 15.1 13.7 16.9 17.4 17.0 16.7
restaurant and hotels

Transports, storage and 6.1 5.5 6.6 5.4 6.0 6.6 8.6 8.7 8.5
communications

Other activities 27.7 275 29.6 30.0 34.4 39.4 36.2 34.7 34.4
TOTAL 1000 1000 1000 1000 1000 1000 1000 1000 1000

Source: UNIDO calculations based on UN Statistics Data.
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Table4 (b) Sector distribution of total value added by region (per centage shares at current prices)

1970 1975 1980 1985 1990 1995 2000 2005 2008
NORTH AMERICA
Agriculture 3.0 3.6 2.6 2.1 2.0 1.6 1.1 1.2 1.1
Industry 33.9 32.7 33.2 30.5 27.7 26.1 24.1 22,5 22.4
Mining and utilities 45 5.7 7.3 6.8 5.1 4.4 3.6 4.2 4.4
Manufacturing 24.2 21.9 21.0 19.1 18.1 17.7 16.0 13.3 13.1
Construction 5.2 5.1 4.9 4.6 4.6 4.0 4.5 5.0 4.9
Services 63.0 63.7 64.2 67.3 70.3 72.3 74.8 76.3 76.4
Wholesale and retail trade, restaurant 18.7 18.7 178 18.0 17.2 174 15.4 151 15.2
and hotels
Transports, storage and
communications 7.2 7.1 7.1 6.9 6.5 6.8 6.5 6.1 6.0
Other activities 37.2 37.9 39.3 42.4 46.6 48.1 52.9 55.1 55.2
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
OCEANIA
Agriculture 8.6 7.2 7.6 5.8 4.6 4.7 4.9 3.8 3.4
Industry 36.9 35.2 34.9 33.4 28.5 27.8 25.9 27.4 28.2
Mining and utilities 6.1 7.3 9.2 10.1 8.3 7.3 7.6 9.0 9.7
Manufacturing 22.4 19.4 18.3 16.8 14.0 14.8 13.0 11.7 11.3
Construction 8.3 8.6 7.4 6.6 6.2 5.7 5.3 6.8 7.2
Services 54.5 57.6 57.5 60.8 66.9 67.4 69.2 68.8 68.4
Wholesale and retail trade, restaurant 13.7 13.2 11.9 13.7 14.2 15.0 141 13.8 13.4
and hotels
Transports, storage and
communications 8.3 7.8 7.7 8.5 8.6 8.7 8.0 7.5 7.5
Other activities 32.6 36.5 37.9 38.6 44.1 43.8 47.2 47.4 47.6
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
WORLD
Agriculture 10.0 8.9 7.3 6.8 5.6 4.3 3.6 3.6 4.0
Industry 38.3 38.3 38.4 35.0 333 30.5 29.1 28.8 30.1
Mining and utilities 4.0 55 7.1 6.3 5.2 4.3 45 5.5 6.2
Manufacturing 27.7 25.9 24.6 23.0 21.7 20.3 19.2 17.8 18.1
Construction 6.5 6.9 6.7 5.8 6.3 5.9 5.4 55 5.7
Services 51.7 52.8 54.3 58.2 61.1 65.2 67.3 67.7 65.9
Wholesale and retail trade, restaurant 14.6 145 143 151 145 15.4 148 143 14.2
and hotels
Transports, storage and 6.4 6.3 6.4 6.4 6.7 6.9 7.0 6.9 6.9
communications
Other activities 30.7 32.0 33.6 36.7 39.9 42.8 455 46.4 44.8
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: UNIDO calculations based on UN Statistics Data.
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Table5 (a) Regional shares of world value added by sector (percentage sharesat current prices)

1970 1975 1980 1985 1990 1995 2000 2005 2008
AGRICULTURE
Africa 6.3 7.7 8.9 9.0 7.3 6.8 7.8 9.4 10.3
Asia 335 34.0 36.9 37.1 39.0 47.3 51.1 50.0 52.3
Europe 41.6 37.4 34.7 32.2 32.6 24.4 19.1 19.5 17.9
Latin America and the Carribean 6.9 8.1 8.5 9.2 9.4 9.4 10.1 9.0 10.3
North America 10.5 11.3 9.2 11.2 10.5 10.5 10.1 10.1 7.7
Oceania 1.2 15 1.7 1.3 1.3 1.6 1.8 2.0 1.6
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
MINING AND UTILITIES
Africa 7.6 9.5 12.2 8.3 6.5 5.5 7.6 9.1 10.5
Asia 18.4 30.9 31.6 21.8 24.2 28.9 31.6 29.6 32.6
Europe 24.6 20.1 19.7 19.1 29.7 27.3 21.3 23.8 23.3
Latin America and the Carribean 8.2 7.3 8.0 10.4 8.3 8.2 10.5 10.4 11.6
North America 39.0 29.7 26.4 38.1 28.8 27.6 26.7 24.0 19.2
Oceania 2.2 2.4 2.1 2.4 2.5 2.5 2.3 3.1 2.9
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
MANUFACTURING
Africa 1.4 1.9 2.2 2.0 1.6 1.3 1.2 1.4 1.5
Asia 15.4 17.6 20.7 23.8 28.9 36.2 36.0 36.9 39.6
Europe 47.0 48.8 46.6 36.7 37.9 31.9 26.9 30.9 31.4
Latin America and the Carribean 4.7 6.3 7.0 6.8 6.3 5.8 6.6 6.2 7.0
North America 30.3 24.0 22.2 29.5 24.3 23.8 28.3 23.3 19.4
Oceania 1.2 1.4 1.2 1.1 1.0 1.1 0.9 1.2 1.2
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
CONSTRUCTION
Africa 2.0 2.8 3.0 2.9 1.7 1.3 1.5 1.6 2.0
Asia 13.4 18.8 23.0 25.1 31.9 39.1 34.2 28.2 28.5
Europe 49.9 48.6 44.6 36.0 38.6 335 27.7 33.9 36.9
Latin America and the Carribean 5.4 6.7 8.5 6.1 5.1 5.8 7.1 6.2 7.3
North America 27.5 20.8 19.2 28.3 21.1 18.8 28.2 27.8 23.0
Oceania 1.8 2.3 1.8 1.7 1.6 1.4 1.4 2.3 2.4
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: UNIDO calculations based on UN Statistics Data.
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Table5 (b) Regional shares of world value added by sector (percentage sharesat current prices)

1970 1975 1980 1985 1990 1995 2000 2005 2008
WHOLESALE TRADE, RETAIL TRADE, RESTAURANT AND HOTELS
Africa 2.6 2.9 3.2 2.7 2.2 1.7 1.8 2.0 2.3
Asia 12.9 15.8 18.3 19.0 225 28.9 26.9 23.9 24.7
Europe 317 35.0 37.3 28.1 334 30.3 27.0 325 34.3
Latin America and the
Carribean 7.1 8.0 7.5 6.5 5.5 6.7 7.8 7.0 8.2
North America 44.4 36.6 32.4 4.4 34.8 31.0 35.2 32.8 28.7
Oceania 1.4 1.7 1.3 1.4 15 1.4 1.3 1.8 1.8
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
TRANSPORTS, STORAGE AND COMMUNICATIONS
Africa 2.6 3.0 35 3.0 2.2 1.8 1.9 2.3 2.5
Asia 14.2 16.4 18.8 22.1 25.2 313 29.6 27.7 28.9
Europe 37.1 40.6 39.3 29.8 37.3 32.4 26.9 333 34.4
Latin America and the
Carribean 5.3 5.7 7.4 5.4 5.1 5.8 8.2 7.5 8.5
North America 38.9 32.0 29.0 37.8 28.1 26.8 31.8 27.2 23.6
Oceania 1.9 2.3 1.9 2.0 2.0 1.9 1.6 2.0 2.0
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
OTHER ACTIVITIES
Africa 1.9 2.1 2.1 1.7 1.4 1.2 11 1.2 1.3
Asia 11.3 13.9 17.8 19.6 215 27.2 25.2 22.2 225
Europe 38.3 427 417 31.0 36.2 33.6 27.7 335 35.6
Latin America and the
Carribean 5.1 5.6 6.3 5.3 5.0 5.6 5.3 4.4 5.3
North America 41.9 33.6 30.4 41.0 34.2 30.8 39.3 36.8 33.2
Oceania 15 2.1 1.8 1.6 1.7 15 1.4 1.9 2.0
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
TOTAL
Africa 2.6 3.2 3.6 3.0 2.2 1.7 1.9 2.2 25
Asia 15.5 18.4 21.4 22.3 25.3 31.2 29.5 27.2 28.5
Europe 40.2 41.7 40.2 31.4 35.9 32.0 26.8 318 33.2
Latin America and the
Carribean 5.6 6.5 7.1 6.4 5.8 6.1 6.6 5.9 7.0
North America 34.6 28.4 26.0 35.4 29.3 27.4 338 31.0 26.9
Oceania 1.4 1.9 1.6 1.5 1.6 15 1.4 1.9 1.9
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: UNIDO calculations based on UN Statistics Data.
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Table 6 Changesin regional shares of world value added 2000-2008: CM S analysis

Performance  Structure  Adaptation  TOTAL
AFRICA
Agriculture, hunting, forestry, fishing 0.09 0.04 0.00 0.13
Mining and utilities 0.15 0.14 0.02 0.31
Manufacturing 0.04 -0.01 0.00 0.03
Construction 0.03 0.01 0.00 0.03
Wholesale, retail trade, restaurants and hotels 7 0.0 -0.01 0.00 0.06
Transport, storage and communication 0.04 0.00 0.00 0.04
Other Activities 0.08 -0.01 0.00 0.07
TOTAL SECTORS 0.50 0.16 0.01 0.66
ASIA
Agriculture, hunting, forestry, fishing 0.05 0.20 0.00 0.24
Mining and utilities 0.09 0.49 0.01 0.60
Manufacturing 0.63 -0.36 0.01 0.28
Construction -0.31 0.09 0.00 -0.21
Wholesale, retail trade, restaurants and hotels 33-0. -0.13 0.00 -0.46
Transport, storage and communication -0.05 -0.02 0.00 -0.07
Other Activities -1.23 -0.12 -0.03 -1.38
TOTAL SECTORS -1.14 0.15 0.00 -1.00
EUROPE
Agriculture, hunting, forestry, fishing -0.05 0.07 0.00 0.02
Mining and utilities 0.08 0.41 -0.01 0.48
Manufacturing 0.82 -0.27 -0.02 0.53
Construction 0.50 0.12 0.00 0.62
Wholesale, retail trade, restaurants and hotels 8 1.0 -0.17 -0.01 0.90
Transport, storage and communication 0.52 -0.02 0.00 0.50
Other Activities 3.72 -0.36 0.00 3.36
TOTAL SECTORS 6.67 -0.23 -0.03 6.42
LATIN AMERICA AND THE CARIBBEAN
Agriculture, hunting, forestry, fishing 0.01 0.04 0.00 0.05
Mining and utilities 0.06 0.17 0.01 0.24
Manufacturing 0.05 -0.07 0.00 -0.01
Construction 0.01 0.02 0.00 0.03
Wholesale, retail trade, restaurants and hotels 500 -0.04 0.00 0.02
Transport, storage and communication 0.02 0.00 0.00 0.02
Other Activities 0.03 -0.02 -0.01 0.00
TOTAL SECTORS 0.25 0.10 0.00 0.35
NORTH AMERICA
Agriculture, hunting, forestry, fishing -0.09 0.03 0.00 -0.06
Mining and utilities -0.40 0.43 -0.03 -0.01
Manufacturing -1.59 -0.32 0.00 -1.90
Construction -0.29 0.09 0.00 -0.20
Wholesale, retail trade, restaurants and hotels 94-0. -0.19 0.01 -1.12
Transport, storage and communication -0.57 -0.02 0.00 -0.59
Other Activities -2.87 -0.22 0.04 -3.04
TOTAL SECTORS -6.75 -0.19 0.01 -6.93
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OCEANIA

Agriculture, hunting, forestry, fishing -0.01 0.01 0.00 0.00
Mining and utilities 0.03 0.05 0.00 0.08
Manufacturing 0.04 -0.01 0.00 0.03
Construction 0.05 0.01 0.00 0.06
Wholesale, retail trade, restaurants and hotels 7 0.0 -0.01 0.00 0.06
Transport, storage and communication 0.03 0.00 0.00 0.03
Other Activities 0.26 -0.02 0.00 0.24
TOTAL SECTORS 0.48 0.02 0.00 0.50

Source: UNIDO calculations based on UN Statistics Data.
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UN NATIONAL ACCOUNT STATISTICSCLASSIFICATION BASED ON ISIC 3.1:

Agriculture, hunting, forestry and fishing
Section A Agriculture, hunting and forestry and
Section B Fishing

Mining, manufacturing and utilities
Section C Mining and quarrying,
Section D Manufacturing and
Section E Electricity, gas and water supply

Manufacturing
section D Manufacturing

Construction
Section F Construction

Transport, storage and communication
Section | Transport, storage and communication

Wholesale, retail trade, restaurants and hotels
Section G Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and household goods and
Section H Hotels and restaurants

Other activities:
Section J Financial intermediation,
Section K Real estate, renting and business activities,
Section L Public administration and defence, compulsory social security,
Section M Education,
Section N Health and social work,
Section O Other community, social and personal service activities and
Section P Activities of private households as employers and undifferentiated production activities of private households

(see ISIC Rev 3.1).

List of countriesincluded in the benchmark database on manufacturing value added

Argentina
Australia
Belgium
Bolivia
Brazil
Canada
Chile
Colombia
Denmark
Ecuador
Egypt
Finland
Greece
India
Indonesia
Italy

Japan
Kenya
Mexico
Poland
Republic of Korea
Singapore
South Africa
Spain
Sweden
Turkey
United Kingdom
USA
Uruguay
Zimbabwe
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Technical notes

For this paper we used data extracted from the UN#atabase INDSTAT2 2009 Rev. Jhis
database is derived from two existing UNIDO Dat&isadNDSTAT3 and INDSTAT4, using

ISIC Revision 2 and Revision 3.

INDSTAT2 combines historical time series data fra®63 to 2007 for 161 countries for
number of establishments, employment, wages araties| output, value added, gross fixed
capital formation and number of female employeethat2-digit level of ISIC, All Economic

Activities, Revision 3 in the manufacturing seatomprising the ISIC categories 15 to 37.

The value figures are presented in current priceéal currencies and in US dollars. The
INDSTAT2 database also includes the index numbéisdustrial production (IIP) at the 2-
digit level of ISIC, Revision 3. The IIP can be dge create real values and for calculating the

real growth of production volume on the 2-digit@3kvel.

While the UNIDO INDSTAT2 database provides the dasaclose to the original country
reports as possible, additional data and some miatigns are required for the analytical work

on structural transformation in manufacturing. Tdoxlude:

» Revisiting the composition of ISIC sub-categoresdmetimes necessary to harmonize
this classification scheme with others such as HBESTC.
» To ensure consistency of time series sectors inufaaturing that were not

disaggregated in Revision 2 have been aggregatadarin Revision 3.

5 http://www.unido.org/index.php?id=1000310
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