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Executive summary

EU Sectoral structure and specialization

The industrial structure of the economy and the distribution of value added across
sectors is the result of long-term trends, in particular productivity developments, the
increase in the standard of living, changes in the structure of demand and in
international trade. The sectoral trends in the EU are characterised by the dynamism of
market services, which record growth rates higher than the economy as a whole
Services industries — market and non-market — account for 71% of total value added in
EU-25, while the share of manufacturing amounts to less than one fifth (18.3%). The
rest is divided among utilities and construction (all together 7.7%), mining (0.8%), and
agriculture and fishing (2.2%).

Some sectors, in particular in manufacturing and utilities, where economies of scale
are important, are characterised by the dominance of large enterprises (more than 80%
of value added). On the contrary, services are mostly characterised by the
predominance of small and medium enterprises. In activities such as hotels and
catering, renting of machinery, construction, and wood and wood products, smallest
enterprises (with less than 10 employed persons) dominate.

The cost structure of industries reflects their relative factor intensity, and the use of
inputs like energy. The data on cost structures highlights the role of services as inputs
into the production of manufactured goods, or into the production of other services As
regards the sectors producing market services, the most significant intermediate inputs
come from market services themselves.

The analysis of specialization of EU countries shows a large diversity within the
Union. In general, there is an inverse relationship between country size and sectoral
specialization: small countries, in particular Malta, Luxembourg and Finland have
more specialized production structures, while large countries — Germany, UK, Italy,
and in particular France — show a more diversified and balanced sectoral distribution
of economic activity.

In terms of the specialization of countries into activities which involve different levels
of labour skills, several groups of countries can be identified. Luxembourg, Belgium,
France and Ireland are specialized in activities which require high labour skills.
Germany, the Netherlands and the UK present rather balanced a profile, with no strong
specialization pattern. Denmark, Sweden and Finland are specialized in high-
intermediate and in low-intermediate labour skills. In Hungary, Italy, and Portugal, the
specialization pattern is biased towards low-intermediate and low labour skills. The
share of high-skill activities in the production structures of the Czech Republic,
Estonia, Lithuania and Latvia is clearly below the EU average; their specialization is
in low and low-intermediate labour skills and, to a lesser degree, in high-intermediate
skills. Spain, Greece, Austria, Slovakia, Poland and Slovenia belong to a group which
is characterized by a strong specialization in low and low-intermediate labour skills,
and the higher labour skills are underrepresented in relative terms For Malta, the
strongest degree of specialization is in low labour skills sectors, but the country also
exhibits a high degree of specialization in high-intermediate labour skills.



Sectoral developmentsin the Single M arket

At the face of increasing globalisation and the emergence of China as a major trade
partner, the relative share of intra-EU trade in the total trade of the Member States has
declined. Nevertheless, intra-EU trade still accounts for by far the largest part of the
exports and imports of the Member States in 2005, 59% of EU-15 manufacturing
exports went to and 60% of imports came from other EU-15 Member States; this
compares with 64% and 67% respectively in 1988. The decrease in the relative
importance of intraEU trade has taken place in a context of increasing external
openness of the EU-15 Member States, in which the enlargement of the EU played an
important role.

Data at sector level show a decline in the relative importance of intraaEU-15 trade in
most manufacturing sectors between 1988 and 2005. A particular case is textiles,
clothing, leather and footwear, for which the importance of intraEU-15 imports
declined dramatically.

The effects of further integration in the Single Market, including the introduction of
the euro, on trade flows during the 1988-2005 period are blurred by other parallel
events, in particular the trade agreements with the countries which in 2004 joined the
EU. The share of the ten new EU Member States in total manufacturing trade of EU-
15 rose from 1% to 5.5% between 1988 and 2005. However, in total manufacturing
exports as well as imports of the EU-25, the share of intra EU trade declined over this
period.

China is playing an ever increasing role in EU trade, alongside the traditionally strong
partners the US, Japan and Switzerland. China currently accounts for almost 7% of the
manufacturing imports into EU-15, while in 1988 its share was less than 1%.

Despite intensified import competition and expanding export markets, changes in trade
specialization at sector level have been rather limited. At a more detailed product (or
“niche”) level, changes in specialization patterns are more visible as one could expect.
The specialization patterns differ substantially across countries.

The share of intra-industry trade, where a country is both an exporter and importer of
(different variants of) the same product, increased both in intraEU trade and in EU
trade with non-EU countries between 1988 and 2005. However, the share of intra
industry trade remains higher in trade within the EU in comparison to extra-EU trade.

Foreign Direct Investment (FDI) data demonstrate the importance of the economic
links among the EU Member States: between 1995 and 2005, the share of intra-EU-15
FDI in total EU-15 outward FDI stocks in manufacturing continued to increase, rising
from 46 to 52%, a the expense of investments to other industrialised (non-EU)
countries. The share of the new Member States as a destination for EU-15 FDI
increased.



Sectoral growth

EU sectora performance relative to other industrialized countries is measured using
annual growth rates of value added in constant prices, employment and labour
productivity per hour worked. The data show a mixed picture of the EU growth in
manufacturing sectors, although, on average, the performance of the EU is better than
that of the seven industrialised countries used as the area of reference. Most
manufacturing sectors exhibit negative growth in employment. Substantial steady
gains in productivity in manufacturing, in absolute terms as well as relative to
services, explain the secular decrease in both the share and the absolute level of
manufacturing employment. Relative to the world, growth in EU manufacturing
sectorsis, in most cases, lower. The presence of China and other emerging countriesin
the world aggregate explains this contrasting performance of the EU in manufacturing.

Contrary to manufacturing, services industries in the EU grow, on average, at lower
rates than in other industrialised countries. This is linked to weaker productivity
performance. In both the EU and other industrialised countries, employment in market
services has continued to increase.

Developments in Unit Labour Cogts are assessed to describe price competitiveness. In
the EU, leather and footwear, tobacco, clothing, textiles, and oil refining, exhibit
annual growth rates of unit labour costs greater than 2%. The high growth in unit
labour cogts in textiles and clothing has gone together with a weak performance in
external trade. On the other extreme, unit labour costs declined in office machinery
and radio and TV equipment, along with chemicals, electrical machinery, and motor
vehicles.

Growth performance of the individual Member States relative to the EU average is
analysed by decomposing it into two components: industry structure (are high growth
sectors more prominent than in the EU as a whole) and competitiveness effect (do
individual sectors display growth rates above those in the rest of the EU). In Finland,
Hungary, Ireland, Luxembourg, Sweden and the UK, both the industry structure and
sector performance are more favourable than in the EU as a whole In Italy and the
Czech Republic, both the industry structure effect and competitiveness effect are
negative. For Belgium, France and Germany, the competitiveness of their sectors
exerts a negative influence on economic growth, while these countries benefit from a
favourable industry composition. Finally, growth in Austria, Denmark, Spain, Greece,
Netherlands, Poland, Portugal and Slovakia owes to the competitiveness of their
sectors, while the contribution of the industry mix is negative.

Demand-side sectoral structure and developments

Information about the demand destination of sectoral output allows classifying sectors
in three main groups. Intermediate demand (products being used as inputs by other
firms) is the destination of sectors which produce intermediate goods and services and
play an important role in the competitiveness and performance of their main
customers. The relationship between business services and manufacturing is but one
example of the significance of these relationships, which also exist among



manufacturing sectors and services sectors themselves. A second group of sectors is
clearly oriented towards consumption demand, and play a determinant role to meet
basic needs of the consumers The supply of high quality and low price goods and
services is a key factor for raising the standard of living of consumers. A third group
of sectorsis clearly oriented towards investment demand.

A second way of analysing the structure of demand is to look into the geographical
origin of demand. The penetration rate of imported products is high in al the three
segments of demand (intermediate, consumption and investment), with the highest
ratesin investment demand.

The third method of assessing developments on the demand side is the analysis of
changes over time in the composition of household expenditures. The most
fundamental change is the gradual shift towards services, at the expense of goods, in
the distribution of private consumption expenditure. Broadly speaking, the higher
income-elasticity of the demand for services contributes to explaining this. Good and
services have recorded differing developments in productivity, unit labour costs and
relative prices. The superior productivity performance of manufacturing is reflected in
the favourable developments of unit labour costs and relative prices.

In the structure of private consumption, the relative share of food and beverages has
decreased over the last three decades, as has the share of clothing and footwear,
furniture and other household equipment. All the other categories, basically services,
have increased their share in private consumption. The process of economic growth,
the increase in income per capita, demographic transformations, and social and
cultural changes are at the origin of the basic changes in the structure of private
consumption demand.

Performancein external trade

The analysis of external trade flows allows measuring the competitiveness of EU
sectors relative to the rest of the world. The six most important manufacturing sectors
in the EU-25 are pharmaceuticals, machinery and equipment n.e.c., aircraft and
spacecraft, non-metallic mineral products, printing and publishing, and scientific
instruments. Altogether, these account for 34 % of total manufacturing exports. At the
bottom of the important ranking are radio and television receivers, electronic valves
and tubes, office machinery, clothing, textiles, other instruments, railroad and other
transport equipment and basic metals.

In the US, aircraft and spacecraft, scientific instruments, and printing and publishing
are the three sectors that exhibit the highest revealed comparative advantage. Japan is
characterized by a high performance in capital equipment, motor vehicles, and other
instruments. As regards China and India, the sectoral specialization profile is strongly
oriented towards textiles, and clothing and leather, and China's performance is also
strong in radio and TV receivers, office machinery and telecommunications
equipment. In this group, the EU exhibits a specialization profile which is closest to
the US.



The highest share of EU exports (34%) is accounted for by sectors which are
characterised by low labour skills (Food, drink and tobacco, Textiles, Clothing,
Leather and footwear, Rubber & plastics, Non-metallic mineral products, Basic
metals, Motor vehicles, Furniture, miscellaneous manufacturing; recycling), although
exports of high labour skills products also account for a significant (27%) part of EU
sales abroad. To a considerable extent, the EU’s export sructure mirrors the
production structure of the EU manufacturing industry, although relative to the
production structure, exports show a bias towards a greater content of labour skills.
More than half of EU trade with low income countries is in products with low levels
of labour skills. In EU trade with low-medium and upper-medium income countries,
the share of products involving high labour—skills is higher. In trade with high income
countries, the largest part of EU exports are products of high-labour skills, although
low labour skills products also account for a high share, 30% of the total trade with
these countries. Relative to several other countries, the EU-25 exhibits a balanced
skills specialization profile. India exhibits high specialization in low skills and China
shows a dual specialization, in both high and low labour skills. The US and Japan are
strongly specialized in high-intermediate labour skills. During the last five years, the
EU trade balance in trade with high labour skill products improved slightly.

In terms of the technological content of the products traded, the distribution of EU-25
exports is balanced, with a higher revealed comparative advantage in medium-high
technology products. Furthermore, a relative improvement in the EU performance in
high technology products has take place over time. In cross-country comparison, the
US exhibits the highest specialization in high and medium high technology products,
while Japan’s comparative advantage is particularly strong in mediumhigh
technology. India's comparative advantage is particularly strong in low technology
products, while China exhibits a dual structure, with a high comparative advantage in
both high and low technology products. The EU exhibits a more balanced profile.

The largest share in the total trade of EU-25 takes place with high-income countries
and in similar goods (Intra-1ndustry trade). At the other end is trade with low income
countries which is basically inter-industry; it consists of the exchange of goods of
different industries in which the level of wages plays an important role. However, the
volume of EU trade with low income countries is very low. Low-medium income
countries rank in the second place as trade partners for the EU. Since trade with these
countries is a mixture of intra-industry and inter-industry, there is a wide range of
possihilities for both areas to gain from trade.

Trade in goods is an important, but not the unique, way of internationalization of the
economic activity in manufacturing industry. Foreign Direct Investment (FDI)
complements and facilitates traditional forms of trade, helps breaking into new
markets, and contributes to the competitiveness of sectors and companies. There is
high variation in the FDI intensity of EU sectors Financial intermediation, mining and
quarrying and petroleum, chemical rubber and plastic products exhibit a high degree
of FDI in non-EU countries. On average, 63% of the total FDI stock of the EU
Member States is located in other EU countries. In electricity, gas and water supply;
mining and quarrying; transport storage and communications; and in construction, the
EU FDI stock abroad is substantially higher than the investments of the rest of the
world in the EU. At the other end are textiles and wood, and real estate and business



activities, for which the FDI stock in the EU is greater than the stock of investments of
the EU abroad.



| I ntr oduction

The production of EU industrial structure is a response to the increasing interest in analysing
the competitiveness of the EU economy from a sectoral perspective. This approach provides
insight into the relative performance of each industry, and contributes to explaining the
competitiveness of the EU economy at large. This publication follows the path laid by EU
Sectoral Competitiveness Indicators" and shares with it the objective to elaborate and present
information on sectoral competitiveness and performance.

The purpose of this publication is to track sectoral developments and to assess the
competitiveness of EU industries by building a set of sectoral competitiveness indicators.
Three aspects are worth mentioning here. First, the list of sectors covered varies across
indicators depending upon availability of data in the original sources. The aim is to maximize
the use of the information available and this publication does not intend to bring all indicators
to the same common nomenclature, which would imply loosing valuable information for
sectoral analysis. A table which shows the nomenclature used for each indicator and the
relationship between them is presented in the annex. The presentation and discussion of the
indicators is basically descriptive. In other words, the publication does not aim at explaining
the performance of EU sectors, but at presenting tools for doing so. Relative to its
predecessor, EU Sectoral Competitiveness Indicators, this publication incorporates new topics
and indicators, and enlarges the country coverage in order to cover EU-25, wherever possible.
Due to lack of data at the time of producing this publication, Bulgaria and Rumania were not
included in the study.

The publication is organized over the following chapters: Chapter 11 presents information on
the industrial structure of the EU. The main topic of the chapter is sectoral specialization in
EU countries and its development over time. The rest of the chapter presents information on
the cost structure of sectors and the distribution of value added by size classes. Chapter 11
deals with industrial growth from various angles. Growth in EU, vis-&vis industriaized
countries and the World is analyzed in terms of output, and employment. Furthermore,
productivity and Unit labour Costs are used to assess developments of competitiveness across
sectors. To gain insight into EU countries’ growth, thisis broken down into three components,
two of which, namely industry structure and competitiveness, explain the growth differential
of each country relative to the EU average. In order to provide a framework for the analysis of
short and medium term developments, the cyclical profile of manufacturing sectors is also
described in this chapter. The second main topic in Chapter Il is the analysis of growth
factors -Gross Fixed Capital Formation, human capital, and technology-, for which a set of
indicatorsis presented and discussed. Chapter 1V looks at sectoral structure and developments
from the demand-side, with special attention to the product composition and developments of
private consumption and capital formation. Furthermore, the demand orientation of sector and
the geographical origin of goods in the various segments of demand are presented and
discussed. Chapter V presents indicators pertaining to sectoral performance in international
trade. Along with indicators of Revealed Comparative Advantage (RCA) and IIT, FDI at
sectoral level, albeit highly aggregated, is presented as an indicator of international movement
of factors. The RCA index is presented for EU, and Member States separately, US, Japan,
China and India in terms of a standard sectoral classification, as well as in terms of
technology and labour skills sectoral groups. Finally, to provide a comprehensive view of the
sectoral desegregation used along the publication, the annex presents a comparative table of

! European Commission (2005), EU sectoral competitiveness indicators OPOCE, Luxembourg.



the nomenclatures and lists of sectors used. Additional material (tables and graphs), which
complements the content of the chapters of this publication, is presented in the companion
web site of this publication

(http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise policy/competitiveness/2 Indicabrs/Indi
cators%200f%20the%20competitiveness.htm)




[ Industrial structure and specialization in the EU

[1.1 Introduction

The present chapter describes basic characteristics of the EU sectoral structure, with emphasis on
sectoral specialization in EU countries. The chapter is organized as follows. Section 11.2 presents
an overall picture. Section I1.3 analyses EU countries sectoral specialization. Section I1.4 analyses
the EU structure, and its changes, in the context of the Single Market. Section 11.5 presents the
distribution of sectoral economic activity by enterprise sze classes. Finally, Section I1.6 discusses
the cost structure of sectorsin the EU.

[1.2 Industrial structure

The industrial structure of the economy and the distribution of value added across sectors is the
result of long-term trends in sectoral growth, associated with the process of economic growth, in
which productivity developments, the increase in the standard of living, the structure of demand -
closely related to income per capita developments-, and international trade play an important role.
Looking at developments of broad sectors, the sectoral trends in the EU are characterised by the
dynamism of market services, with growth rates higher than the economy as a whole, while all the
other sectors lag the total economy, or track it closely?. This uneven performance leads to a steady
change of the sectora distribution of value added among the main sectors of the economy,
whereby services activities increase their share at the expense of all other sectors. More precisely,
this change refers basically to market services, as non-market services also follow the path of the
other sectors with below-average growth rates. It is important to note that this refers to sectoral
growth rates relative to the total economy, but the below-average growth rates of, say,
manufacturing, do not imply a decrease in the volume of manufacturing activity. On the contrary
the volume of goods supplied by the EU manufacturing industry has continued to increase in the
context of this deep change of the industrial structure. It is the increase in labour productivity
which has made possible this steady growth in the supply of manufacturing goods, particularly in a
context where jobs have gradually shifted towards services industries. These trends are consistent
with Baumol’s effect®, according to which different productivity developments in technologically
progressive and non-progressive sectors make services' relative prices higher. This, along with a
higher income elasticity of demand for services, explains the fact that the share of servicesin total
value added, in nominal terms, and in total employment increases over time. Similar trends are
observed in all developed economies’.

2 See European Commission (2005), EU sectoral competitiveness indicators, OPOCE, Luxembourg, Section
V.2
8 See William J. Baumol (1967), Macroeconomics of unbalanced growth: the anatomy or urban crisis, The

American Economic Review, Vol. 57, No. 3, June 1967, pp. 415-426, and William J. Baumol, Sue Anne
Batey Blackman and Edward N. Woalff (1985), Unbalanced growth revisited: asymptotic stagnancy and new
evidence, The American Economic Review, Vol. 75, No. 4, September 1985, pp. 806-817.

Relative developments of output (both in current and constant prices), productivity, unit labour costs and
prices, in highly aggregated sectors, among which, manufacturing and market and non-market services, are
presented in European Commission (2003), EU sectoral competitiveness indicators, OPOCE, Luxembourg,
Chapter 1V. At amore detailed level of sectoral definition, services sectors exhibit a contrasting performance
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The trends mentioned above refer to broadly defined sectors (from agriculture to non-market
services). However, also within each category of activities there have been different sectora
trends, which have shaped the current profile of sectoral activities in the EU. The objective of this
Section is to look into the EU industrial structure as reflected in the sectoral shares in the total
value added of the economy”. The results are presented in Graph 11.1°. This is a static picture, yet it

in productivity developments, one example of which is communications: see O’ Mahony and Van Ark (2003),
EU productivity and competitiveness: an industry perspective, European Commission, 2003.

Generally speaking, the structure of the statistical nomenclature used, the list of industries retained for a
specific application, and the way data are collected determine, to a large extent, data availability. In this
respect two situations can be considered in the present publication. First, for a series of economic activities
data is not available in some of the sources used. One example is the pharmaceutical industry, which is a
subdivision of “manufacture of chemicals and chemical products’. Secondly, for a series of industries, the
statistical nomenclatures of economic activities (NACE Rev.1 and ISIC Rev.3) do not alow going into
further detail. One example is “manufacture of office, accounting and computing machinery”, for which ISIC
Rev.3 does not show “manufacturing of office machinery” and “manufacturing of computers’ separately.
This is not the case of NACE Rev.1, athough usually data for the two sub-sectors using this nomenclature
are not available. Other cases are economic activities which encompass manufacturing and repairing
activities under the same heading. Examples of these are “building and repairing of ships and boats’ and
“manufacturing of aircraft and spacecraft”. In the context of NACE Rev.1, as well as of 1SIC Rev.3, these
economic activities cannot be split into further detail. This implies that the aggregates may mask different
trends and performance of sub-sectors, an example of which is “building and repairing of ships and boats» in
the EU.

Graph 11.1 is based on a dataset created from various sources in order to obtain the maximum coverage of
countries and sectors. The sectoral detail correspondsto list C (see Annex V1), that is basically NACE Rev.1
nomenclature's 2-digits, with further detail in a few sectors (ICT activities and chemicals). Eurostat’s
National Accounts, presented at subsection level of NACE Rev.1 nomenclature, provide the basic framework
for the calculations. These data are available for all EU countries — with the exception of Cyprus— and for the
EU-25, aswell asfor all sectors of the economy, from agriculture through norn-market services. To reach the
level of sectoral detail wanted, beyond NACE subsections, the data were broken down as follows. The main
criterion was to use the interna structure of each subsection as reflected in Eurostat’s Structural Business
Statistics (SBS) data. This method was applied to both individual countries and EU-25 as awhole. Individual
cases with missing data were treated by using the adjacent year's percentage or by interpolation, as
appropriate. In the cases where, due to lack of data, this method did not work ad-hoc criteria were used. For
Greece, which is not covered by Eurostat’s SBS, National Accounts data were broken down using the
detailed structure given by “Groningen Growth and Development Centre, 60-Industry Database, September
2006, http://www.ggdc.net". Data from this database were also used to bresk down NACE subsection J
“financia intermediation, for which detailed data are not available in SBS. Some other cases were also
worked out using the 60-industry database. Examples are sub-Section | “transport services’ in Ireland and
NACE class 33 “manufacture of instruments, watches and clocks’ in Netherlands; aso, sectors 31, 32, 33 and
35 in Luxembourg. Obviously, the use of this database applied only to the nineteen EU countries covered by
it. In some cases the above methods did not allow completing all sectors for EU-25. Wherever necessary,
individual countries ad-hoc aggregates were created and their structure was used to estimate the EU-25
missing items. Two examples of this procedure are NACE items 321, 322 and 323, which, for 2002 and 2003,
were estimated from the structure of an aggregate of twenty EU countries, and items J65, J66 and J67, for
which an aggregate of nineteen EU countries was used to decompose the EU “J' aggregate. Furthermore,
some cases were worked out using information from UNIDO dtatistics. An example is Latvia, for which
employment data were used in sector 313 “insulated wire, and Malta for sectors 27, 28.and 33. For Poland
data is available only for 2003; the structure at sub-Section level of 2003 was applied to 2001 and 2002.
However, to take into account the changes occurred in these years, this structure was adjusted using SBS
data. Theresult is, with a few exceptions, a complete Table, which provides an overall picture of the sectora
activity in EU-25. The data that was not possible to complete are as follows: Cyprus: all sectors; Estonia: 322,
323, 65, 66 and 67; Greece: 244 and 24ex344; Ireland: 36 and 37; Lithuania: 65, 66 and 67; Luxembourg: 24
and 24ex244; Latvia: 65, 66 and 67; Mata: 353, 35ex351& 353, 65, 66 and 67; Slovenia: 65, 66 and 67.
Percentages for some years/sectors/countries cannot be calculated from the SBS database. In such cases, the
percentages (or averages) of percentages for adjacent years were used. For EU-25 as a whole SBS
percentages were used, and in the cases where these were not available the percentages for the aggregate of
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shows the basic characteristics of the structure of the EU economy. Broadly speaking, services
industries, both market and non-market, account for 71% of total value added in EU-25, while the
share of manufacturing amounts to less than one fifth (18.3%). The rest is divided among utilities
and construction (all together 7.7%), mining (0.8%), and agriculture and fishing (2.2%).

As regards manufacturing, sectoral shares are in all cases below 2% of total value added (with the
exception of food, drinks and tobacco, which is slightly above this percentage). Asa matter of fact,
only six sectors have a percentage of total value added ranging between 1% and 2%. The share of
all other manufacturing activities is below 1% and in some cases account for a negligible part of
the economy as a whole. Examples are insulated wire, radio and TV receivers, other instruments,
and other transport equipment, whose share in total value added is 0.1%.

As indicated above, the bulk of the economic activity in the EU, like in all developed economies,
isin the services sectors, asis illustrated in Graph I1.1. Among these, market activities (from sale
and repair of motor vehicles through other business activities) account for nearly half (48.4%) of
total value added of the economy, while the share of non-market activities (from public
administration through other community and personal services) amounts to more than one fifth
(22%). Furthermore, some sectors, individually, account for significant percentages of the
economy: among market services, the share of legal, technical and adwvertising, wholesale and
retail trade, real estate activities and computer related activities, is in all cases greater than 3%.
Also in the case of services, the figures represented in the graph do not do justice to their
fundamental role in the economy. Besides the importance of services oriented to final demand (e.g.
services to people like transport, communications, education, and health) to improve living
conditions of the population, business services are crucial to increase productivity and
competitiveness of all producing activities.

the individual countries available were used. This Table covers all sectors, among which it is worth
mentioning: financial intermediation (not available from SBS); NACE M, N, and O Sections, not covered by
SBS; al countries, including Baltic States, Malta, Cyprus and Slovenia, which are not available in 60-
industry database ("Groningen Growth and Development Centre, 60-Industry Database, September 2006,
http://www.ggdc.net"). It aso covers Greece not available from Eurostat’ s SBS.

12



Graph I1.1: EU-25 sectoral sharein total value added (2001-2003)
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1.3  Sectoral specialization

The present Section looks into the sectoral specialization of EU countries using an index,
which compares the share of a given sector in one country with the share of the same sector in
the EU as awhole’. A value of 1 for a sector indicates the same share for that sector in the
country and the EU. Values above (below) 1 indicate specialization (lack of specialization) of
the country, and the higher the value of the indicator, the higher the country’s specialization
compared to the EU average. The indicator was calculated from the data underlying Graph
I1.1in the previous Section, and the results presented here correspond to the mean value of the
last three years, 2001, 2002 and 2003.

The specialization of EU countries in each sector is shown in a set of graphs presented in the
companion web site of this publication

(http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise_policy/competitiveness/2_Indicators/Indi
cators%200f%20the%20competitiveness.htm)®. To facilitate the interpretation, the circle of radius
1, which indicates the same sectora structure in the country and the EU as a whole, is
highlighted. Sectors located out (in) of this circle have a greater share in the country than in
the EU and are the sectors in which the country is (not) specialized.

Before discussing the results in more detall, it is worth presenting a summary picture of the
degree of specialization in EU countries. Graph 11.2 shows a ranking of countries based on the
standard deviation of the distribution of the sectord indices of specialization. From Malta,
Finland and Greece, in the first places, to France, Germany and United Kingdom at the
bottom of the ranking, the graph shows high variation across EU countries. This indicator
plotted against the population (Graph 11.3) shows the inverse relationship between country
size and sectoral specialization. Small countries exhibit a profile of high sectoral
specialization, while the big countries have a sectora structure closer to the one of the EU.
This is, in part, due to the way the indicator is calculated®, but also to other factors. The

It is defined, for country “i” and industry “j” , asfollows:
VA |
dv,
J
| VAEU |
a VA
v:/here VA is value added and EU is EU-25; a value of 1 for a given industry indicates specialization

equal to the EU average. The higher the value of the indicator, the higher the country’s specialization
compared to the EU average.

Results for Cyprus are not presented. The data for this country are incomplete asthey do not cover
primary (agriculture and fishery) and public services sectors. The shares and the specialization indices
would not be comparable to those calculated for all other countries.

Big countries determine to alarge extent the sectoral profile of the EU, in which they areincluded. It is
therefore less likely to find significant differences between big countries and the EU as awhole. For the
same reason it is more likely to find a substantialy different profile in small countries from the one of
the EU. This arithmetic property of theindicator affects the value of the index but not the specialization
profile of the country. As a matter of fact, the specialization indices were cal cul ated al so using a second
approach: for each country the area of referenceis, in this case, the aggregate of all other EU countries,
rather than EU-25. The results are, even for the value of the index, very similar with the following
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obvious limitations for small countries to undertake efficiently a large range of economic
activities lead these countries to specialize according to, among others, their own comparative
advantages, the degree of development, availability of specific resources, historical reasons,
geographical and location advantages, and technical characteristics of the sectors (e.g.
economies of scale). The opposite applies to big countries, which are in a more favourable
position to undertake a larger number of activities with success. All in all, this makes small
countries more fluctuating and vulnerable to sectoral shocks, both domestic and international.

Malta’® and Luxembourg are evident examples of a high degree of specialization in small
countries. Finland is another example of strong specialization profile. The specialization index
of these countries display values greater than 4 in various sectors. At the other end, Germany,
UK and Italy, and particularly France, show a more balanced sectoral distribution, which is
closer to the one of the EU as awhole. It is worth mentioning some countries which appear as
an exception to this rule, in that, despite their relatively small size, they exhibit a more
balanced sectoral structure than other countries of similar size. Austria, Belgium, Czech
Republic, Slovenia and Sweden show a relatively high degree of specialization in one or
several sectors, although they are below the average specialization level represented by the
red line in the graph.

A more compact picture can be obtained by grouping sectors according to labour skills
categories and calculating subsequently the specialization index for these groups. The result is
presented in Table I1.1, where, broadly speaking, various groups of countries can be
identified.

A first group is formed by Luxembourg, Belgium, France and Ireland, which have in common
the fact of being specialized in high labour skills and that the specialization level decreases
gradually along with the level of labour skills. This profile is patent in Luxembourg, which
exhibits the highest index in high labour skills, and, to alesser extent, in the other countries of
the group. Furthermore, Luxembourg is unique, in that its specialization is, above al, in
services industries: air transport, financial intermediation and auxiliary activities, research and
development are the sectors predominant in this country, relative to the EU. In addition, two
sectors (namely, rubber and plastics and basic metals) characterize also the manufacturing
activity of the country. Ireland exhibits a profile of very high specialization in seven sectors,
out of which six are manufacturing, namely, printing and publishing, chemicals, office
machinery, electronic valves and tubes, scientific instruments, and other instruments. Air
transport, among services activities, completes the list of sectors of high specialization in
Ireland. Despite its relatively small size, Belgium presents a less marked specialization profile
than similar countries, with the highest value of the index in radio and TV receivers, oil
refining, basic metals and, in services, insurance and pension funding. France’'s sectoral
profile is the most similar to the one of the EU, with all sectors presenting specialization
indices close to the circle of radius 1. Two exceptions are aircraft and space craft, in
manufacturing, and other business activities and renting of machinery among services.

exceptions, for which the change in the value of the index is indicated between parentheses. Germany:
machinery and equipment n.e.c. (from 1.7 to 2.1), other eectrical machinery (from 1.9 to 2.6) and
motor vehicles (from 2.2 to 3.3). Italy: textiles (from 2.5 to 3.2), clothing (2.7 to 3.6), leather and
footwear (3.2 to 5). United Kingdom: mining (from 2,9 to 4,7), aircraft and spacecraft (from 2 to 2.6),
air transport (from 2 to 2.6). Finland: telecommunications equipment (from 18 to 24).

10 Asindicated in Section 1.2, Malta data for sectors 353, 35ex(351& 353), 65, 66 and 67 are not
available.
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A second group of countries (Germany, Netherlands and UK) presents a quite balanced
profile, with no clear specialization pattern. The values of the indices for the four categories
of labour skills are not far from 1. Germany is oriented towards manufacturing, and more
specifically towards the production of capital equipment. As regards the UK, its specialization
is balanced among three services activities (insurance and pension funds, auxiliary to financial
intermediation, and air transport) and three manufacturing sectors (aircraft and spacecraft,
office machinery and printing and publishing). Netherlands' specialization is biased towards
services (water transport, air transport, financial intermediation and auxiliary to financial
intermediation, and research and development), although oil refining and shipbuilding, among
manufacturing, exhibit also a higher share than in the EU.

Denmark, Sweden and Finland are specialized in both high-intermediate and low-intermediate
labour skills. The three countries have in common their specialization in water transport, with
a particularly high index in Denmark. Sweden and Finland are both specialized in pulp, paper
and paper products. Furthermore, Sweden is specialized in insulated wire, Denmark in radio
and TV receivers, shipbuilding and scientific and other instruments, while Finland is
particularly strong in telecommunications equipment and shipbuilding. It is worth mentioning
that Finland, with a very high specialization index in telecommunications equipment, is above
the average specialization profile of the countries of similar size (see Graph 11.3).

Graph I1.2: Sectoral specialization - Ranking of countries (2001-2003)
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Graph 11.3: Sectoral specialization vs. country size
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Tablell.1: Sectoral specialization index by labour skills categories

High- L ow-
Country High intermediate intermediate Low
AT 0.87 0.89 1.22 1.07
BE 1.12 1.04 0.96 0.76
CZ 0.73 1.00 1.24 1.25
DE 1.03 0.99 0.99 0.95
DK 0.93 1.19 1.04 0.92
EE 0.81 1.12 1.13 1.13
ES 0.83 0.83 1.10 1.39
Fl 0.90 1.13 1.22 0.80
FR 1.12 1.06 0.88 0.86
GR 0.86 0.79 1.06 141
HU 1.00 0.93 0.99 1.08
|E 1.13 0.92 0.96 0.85
T 0.99 0.84 1.04 111
LT 0.68 1.13 1.21 1.27
LU 1.28 0.94 0.84 0.68
LV 0.80 1.13 1.26 0.94
MT 0.90 1.21 0.79 1.35
NL 1.02 1.05 1.00 0.91
PL 0.77 0.79 1.33 1.20
PT 0.90 1.01 1.03 1.16
SE 0.95 1.30 1.03 0.81
Sl 0.91 0.84 1.15 1.12
SK 0.81 1.00 1.15 1.21
UK 1.02 1.07 0.94 0.97

Source: calculated from Graph 11.1 data.

In Hungary, Italy, and Portugal the speciaization pattern shifts moderately towards low-
intermediate and low labour sKkills. In Italy the highest index corresponds to leather and
footwear, clothing and textiles, and, to a lesser extent, non-metallic mineral products, other
instruments and other transport equipment. Portugal is strongly specialized in textile, clothing
and leather and footwear, and also in non-metallic mineral products and radio and TV
receivers. Finaly, it is worth mentioning that, despite the general orientation of this group of
countries, Hungary exhibits a high specialization index in some high labour skills activities,
like oil refining, office machinery, and radio and TV receivers™,

Czech Republic, Estonia, Lithuania and Latvia have much lower shares than the EU in high
labour skills and their specializationisin low and low-intermediate labour skills, but also, and
to alesser degree, in high-intermediate skills. On the one hand, the Baltic States display high
specialization in various transport activities, including water transport in Estonia and
Lithuania, and inland transport and supporting transport activities in the three countries.
Common sectors in these countries as regards manufacturing sectors are shipbuilding, wood
and wood products, and textiles and clothing. Moreover, mineral oil refining, electronic

1 The specialization index for each sector compares the share in the country with the sharein the

reference area, and it is, therefore, an indicator of relative size. In other words, avery high
specialization level in a given sector may correspond to a very small sector.
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valves and tubes, and radio and TV receivers are also sectors in which Lithuania is
specialized. What distinguishes the Czech Republic in this group is that this country’s profile
is more balanced: the sectoral specialization is less intensive (the value of the index isin al
cases below 2.5) and the distribution of theindicesis closer to the one of the EU.

Spain, Greece, Austria, Slovakia, Poland and Slovenia belong to a group characterized by
being strongly specialized in low and low-intermediate labour skills, along with low values of
the index in the two categories of the highest labour skills. Within this group the
specialization of Spain and Greece is stronger in low labour skills, while the one of Austria,
Poland and Sloveniais more intensive in low-intermediate labour skills. Spain and Poland are
both characterized by being specialized in manufacturing activities. The former is specialized
in leather and footwear, oil refining, non-metallic mineral products, and shipbuilding. Among
non-manufacturing, it is specialized in construction and, with the highest value of the index,
in hotels and catering. Poland’s strongest specialization is in two ICT sectors, namely,
insulated wire and radio and TV receivers, and, among non-manufacturing it is worth
mentioning two sectors, wholesale trade and electricity, gas and water supply.

Asregards Malta, the strongest degree of specializationis in low labour skills sectors, but this
country also exhibits a high degree of specialization in high-intermediate labour skills. Sectors
to be underlined are clothing, electronic valves and tubes, shipbuilding, furniture and other
manufacturing, hotels and catering, and air transport.

1.4 EU industry structure and the Single M arket
11.4.1 Structura changes in the Single Market
11.4.1.1 Introduction

The purpose of the present section is to shed light on the functioning of the Single Market,
which, by bringing in more competition and creating a larger market, has been one of the
factors to shape the structure of EU industry. The chapter is based on an empirical analysis of
EU-15 industrial structure, and changes in these structures as reflected in trade flows and
sectoral specialization in the Member States over the period 1988-2005™.

The section looks at a set of indicators, which could a priori be expected to reflect the changes
triggered by the Single Market. Although the analysis carried out does not capture uniquely
the effect of the Single Market (factors such as exchange rate changes, the adoption of euro as
single currency, changes in the world trading system, or faster growth of markets outside the
EU will also have an effect on trade flows), one could expect that the removal of barriers to
trade within the EU would lead to an increase in intra-EU trade relative to total EU trade, and
to changes in specialization patterns. The focus is on EU-15. However, the results show the
important role of new Member States and the last part of the section is devoted to analyse
specialization in EU-19, namely EU-15 plus Hungary, Poland, Czech Republic and Slovakia.

The process of economic integration and successive enlargement of the EU has increased
competition in the EU domestic market and caused changes in trade flows among EU
Member States and with third countries. Along this process, the intensification of trade

12 The andysis in this Section is based on manufacturing sectors, whose output is, relative to services,

more tradable.
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triggers the reallocation of resources in EU countries in order to maximize the mutual benefits
of external trade by fully exploiting the comparative advantages of each country. Changes
may occur at the level of both industries and products. As a matter of fact, the process of
economic integration since the creation of the EU has been characterized by the
intensification of intra-industry trade; in other words, the increased specialization, and
subsequent reallocation of resources, takes place to a large extent within industries (intra
industry), rather than across industries (inter-industry). The indicators used in this chapter
pertain to these two levels, namely inter-industry and intra-industry.

To analyse such effects four indicators are calculated: (i) market shares'; (ii) the ratio of
exports and imports relative to production and apparent consumption; (iii) sector and product
specialization; and (iv) Grubel-Lloyd indices to measure the importance of intraindustry
trade. In addition to these indicators, which are calculated from trade flows in goods,
developments in foreign direct investment are also considered.

11.4.1.2 Openness of EU Member States and market shares

The elimination of barriers to trade and the process of harmonization of the conditions under
which businesses operate enlarges the opportunities for firms to market their products in the
internal market of the EU. This, along with geographical proximity, should result in an
increasing openness of the EU Member States

Between 1988 and 2002, the manufacturing sector has gone through a steady process of
increasing openness, both within the Union and towards non-EU countries. Trade exchanges
among the EU countries have intensified. For manufacturing as a whole, the share of
production exported to the rest of the Union has raised from 20% to over 28% (Graph 11.4).
Similarly, the share of imports in apparent consumption rose from 20% to 26% Graph 11.5).
Interestingly, this process has taken place in a context of globalization whose effects on the
openness of EU countries are even stronger than the effect of the Single Market itself. In
effect, openness of EU-15 towards the rest of the World has increased in relative terms more
than openness the EU. EU-15 Member States currently export an increasing part of their
manufacturing production, to the rest of the World (19%, up from 11% in 1988) and import
an increasing part of their consumption from the rest of the World (the share of imports in
consumption rose from 10% in 1988 to 17% in 2002). It is important to underline the role
played by the enlargement of the EU to EU-25 in this process of openness, which is reflected
in the shares in total exports and imports of the ten new member States.

13 The sectoral classification used in this section, particularly inTables 1.2, 11.3 and Graph 11.16
corresponds to the manufacturing products of list C (see Annex V1).
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Graph 11.4: EU-12 manufacturing exportsto EU-15 and to rest of World relative to EU-
12 manufacturing production
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Note: Data are for the following 12 EU Member States: Belgium, Denmark, Finland, France, Germany, Ireland,
Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and the United Kingdom. Intra-EU exports refer to
exports to EU-15 (rather than EU-12).

Source: calculated from OECD STAN and bilateral trade databases.
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Graph 11.5: EU-12 manufacturing imports from EU-15 and from rest of World relative
to EU-12 manufacturing apparent consumption
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Note: Data are for the following 12 EU Member States: Belgium, Denmark, Finland, France, Germany, Ireland,
Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and the United Kingdom. Intra-EU imports refer to
imports into EU-15 (rather than EU-12).

Source: calculated from OECD STAN and bilateral trade databases.

In general, all manufacturing sectors exhibit similar trends as regards both intra-EU and extra-
EU trade flows. However, particular mention must be made of the textiles sector as regards
developments in imports (see Graph 11.7). In this case imports from EU stagnate while those
from the rest of the World increase from 15% to 35%. This is an example of how, although
the integration process in the EU has intensified, the rest of the World is playing an
increasingly important role in the openness of the EU.
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Graph 11.6: EU-12 textiles exports to EU-15 and to rest of Wold relative to EU-12
textiles production

40

—e— Exports to EU15 / Production
—#— Exports to RofW / Production

T T T T T T T T T T T T T T
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Note: Data are for the following 12 EU Member States: Belgium, Denmark, Finland, France, Germany, Ireland,
Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and the United Kingdom. IntraEU exports refer to
exports to EU-15 (rather than EU-12).

Source: calculated from OECD STAN and bilateral trade databases.
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Graph 11.7: textiles - EU-12 intra-EU and extra-EU imports relative to EU-12 apparent
consumption
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Note: Data are for the following 12 EU Member States: Belgium, Denmark, Finland, France, Germany, Ireland,
Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and the United Kingdom. IntraEU imports refer to
imports into EU-15 (rather than EU-12).

Source: calculated from OECD STAN and bilateral trade databases.

Despite the fact that the process of increasing openness of EU-15 countries has taken place
vis-a-vis both the Single Market participants and the rest of the World (including the rest of
the EU) the data show that at the face of increasing globalisation and the emergence of China
as a major trade partner, the relative share of intra-EU trade in the total trade of the Member
States has declined — while intra-EU trade ill accounts for by far the largest part of the
exports and imports of the Member States. In 2005, 59% of EU-15 manufacturing exports
went to and 60% of imports came from other EU-15 Member States; this compares with 64%
and 67% respectively in 1988.

Extra EU-15 trade grew faster than intra EU-15 trade over the period 1988-2005, with new
partners, especially China, playing an ever increasing role alongside more traditional partners
such as the US, Japan and Switzerland. China currently accounts for almost 7% of the
manufacturing imports into EU-15, while in 1988 its share was less than 1%. Over the same
period, the geographical scope of the original Single Market was extended to the countries
that later became EU Member States, thus blurring the effect of the 1992 programme, but only
to a certain extent: for total manufacturing trade, even on an EU-25 basis, the share of intra
EU trade declined for exports and imports alike. The share of the ten new EU Member States
in total manufacturing trade of EU-15 rose from 1% to 5¥2% between 1988 and 2005.

Export and imports trends for manufacturing to and from EU-15 and CC10 are shown in
Graphs 1.8 through I1.11.
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Graph 11.8: Manufacturing - EU-15 imports from other EU-15 countries (% of total

imports)

Source: calculated from COMTRADE database.

Graph 11.9: Manufacturing - EU-15 imports from CC10 countries (% of total imports)

Source: calculated from COMTRADE database.
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Graph 11.10: Manufacturing - EU-15 exports to other EU-15 countries (% of total
exports)
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Source: calculated from COMTRADE database.

Graph I1.11: Manufacturing - EU-15 exportsto CC10 countries (% of total exports)

Source: calculated from COMTRADE database.

Data at sector level show a decline in the share of intraEU-15 trade in most manufacturing
sectors between 1988 and 2005. The manufacturing sectors in which intra-EU-15 trade is least
important in terms of the share in total imports (Table 11.2) are shipbuilding (where 25% of
total EU-15 imports have there origin within the area), and radio and TV receivers (32%).
Between 1988 and 2005, the importance of intraEU-15 imports declined in a spectacular way
i.e. in textiles, clothing, leather and footwear. These developments reflect the rise of China as
an exporter to the EU in sectors such as clothing, leather and footwear, office machinery,
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radio and TV receivers and, furniture and other manufacturing, sectors where China took a
share of 20 to 25% of the EU-15 market.

Nevertheless, in several manufacturing sectors, intraEU-15 trade represents more than three
guarters of total imports. The importance of EU-15 imports is highest for motor vehicles, for
which 77% of the EU-15 imports have their origin within the EU-15 area. For pulp, paper and
paper products as well as for printing and publishing, intraEU-15 imports represent 76% of
the total. Also for food and drinks, chemicals and pharmaceuticals, the share of intraEU-15
trade in total imports is more than 70%. Of these sectors, the share of intraEU-15 trade
increased significantly between 1988 and 2005 in pulp, paper and paper products and in
pharmaceuticals.

Tablell.2: EU-15 importsfrom EU-15 as % of total EU-15 imports by sector

Sector 1988 1993 1995 2000 2005] 2005 minus 1988
Food, drink & tobacco 72.2 74.8 76.0 73.3 73.6 +
Textiles 67.8 60.8 61.4 51.9 45.7 -
Clothing 48.3 36.1 35.5 30.0 29.5 -
Leather and footwear 59.6 50.6 50.2 43.2 39.3 -
Wood & products of wood 48.9 54.6 55.4 50.5 53.4 +
Pulp, paper & paper products 70.3 79.5 77.2 75.4 76.2 +
Printing & publishing 76.3 69.7 71.0 73.5 76.2 -
Mineral oil refining & nuclear fuel 52.4 59.3 60.3 62.8 46.8 -
Chemicals 74.9 72.7 73.2 70.8 72.5 -
Pharmaceuticals 68.5 66.9 68.3 68.6 72.4 +
Other chemical 76.0 73.7 73.7 715 72.4 -
Rubber & plastics 80.7 76.4 75.7 70.2 69.0 -
Non-metallic mineral products 83.8 77.6 76.8 69.5 67.5 -
Basic metals 66.8 65.9 65.7 61.0 61.1 -
Fabricated metal products 76.6 70.8 69.9 64.1 62.7 -
Machinery & equipment n.e.c. 72.9 69.0 69.3 62.8 63.1 -
Office machinery 47.4 44.3 45.8 46.0 41.7 -
Insulated wire 71.5 68.1 64.6 53.7 52.8 -
Other electrical machinery nec 67.9 61.6 58.2 50.2 52.0 -
Electronic valves and tubes 50.5 41.0 41.2 34.9 37.1
Telecommunication equipment 38.4 43.5 49.8 52.5 41.8 +
Radio and television receivers 40.7 43.6 49.7 36.7 32.4 -
Scientific instruments 55.1 50.3 51.3 44.8 49.1

Other instruments 36.1 29.5 30.8 31.4 36.2 +
Motor vehicles 81.9 81.8 84.1 79.3 76.9 -
Building and repairing of ships 28.2 34.2 32.8 33.0 25.8 -
Railroad and transport equipment nec 52.2 48.3 50.1 40.5 53.4 +
Aircraft and spacecraft 43.2 41.4 40.0 38.8 44.1 +
Furniture; manufacturing nec 56.7 47.2 49.8 41.7 41.6 -

Source: calculated from COMTRADE database.
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Tablel1.3: EU-15 exportsto EU-15 as % of total EU-15 exports by sector

Sector 1988 1993 1995 2000 2005 2005 minus 1988
Food, drink & tobacco 71.3 70.1 69.8 69.7 70.8 -
Textiles 71.0 67.1 64.7 60.7 58.9 -
Clothing 71.5 70.1 66.8 64.9 65.3 -
Leather and footwear 62.8 59.4 55.4 54.8 56.4 -
Wood & products of wood 77.8 77.7 76.2 68.6 66.3 -
Pulp, paper & paper products 74.4 73.4 73.5 70.8 68.9 -
Printing & publishing 64.1 63.1 63.7 64.6 67.0 +
Mineral oil refining & nuclear fuel 64.8 58.5 58.4 60.8 53.5 -
Chemicals 62.3 60.7 62.3 58.4 59.8
Pharmaceuticals 52.1 51.2 52.2 52.7 58.1 +
Other chemical 64.1 62.5 64.1 60.6 60.8 -
Rubber & plastics 73.9 74.2 73.7 68.5 66.4 -
Non-metallic mineral products 64.4 64.7 62.4 58.5 58.7 -
Basic metals 66.0 64.7 71.1 68.5 64.1 -
Fabricated metal products 64.3 64.2 64.3 62.6 59.8 -
Machinery & equipment n.e.c. 54.9 48.5 49.4 51.0 47.1 -
Office machinery 75.2 72.6 73.4 71.4 67.8 -
Insulated wire 63.0 59.3 60.2 58.9 55.8 -
Other electrical machinery nec 60.0 58.2 60.0 55.7 52.7 -
Electronic valves and tubes 65.8 54.9 54.2 46.8 46.6
Telecommunication equipment 48.5 44.9 45.6 59.3 50.7 +
Radio and television receivers 82.0 81.3 79.4 72.9 77.4 -
Scientific instruments 51.0 50.4 51.3 48.6 47.4 -
Other instruments 52.5 46.9 47.8 43.5 41.8 -
Motor vehicles 70.5 69.8 70.1 69.2 65.2 -
Building and repairing of ships 16.7 25.3 26.5 26.2 35.7 +
Railroad and transport equipment nec 53.8 66.4 64.0 66.3 71.5 +
Aircraft and spacecraft 41.4 35.9 33.0 42.7 41.4 -
Furniture; manufacturing nec 54.3 54.2 54.1 52.3 54.4 +

Source: calculated from COMTRADE database.

The place of non-EU main partners in EU-15 exports and imports is summarized in Tables
I1.4 and 11.5. These give a broader picture in which the role of non-EU countries can be
assessed. Among these China is an outstanding case, particularly as regards the origin of EU
imports, from 0.7% of total EU-15 imports in 1988 (including intra-EU imports) to 6.7% in
2005. As market of destination for EU manufactured goods China has also increased its
importance, but to a much lesser extent than in the case of imports.
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TableI1.4: EU-15 manufacturing exports by area of destination — Sharein total EU-15 exports (%)

Destination
Area  |Year EU15 CC10 CA us BR MX IL JP IR SA AE TR CN HK KR IN MY TH AU SG NO CH| Rofw{ World
EU15 1988 64.1 1.1 1.1 7.9 0.3 0.3 0.4 1.9 0.3 0.7 0.2 0.5 0.6 0.6 0.5 0.4 0.2 0.2 0.8 0.5 1.3 39| 121 100
c |EU15 1993 61.6 2.8 0.7 7.3 0.5 0.5 0.5 2.0 0.5 0.8 0.4 1.0 1.0 1.0 0.7 0.3 0.3 0.5 0.7 0.7 1.1 3.4] 116 100
2 |EU15 1995 62.3 3.4 0.7 6.7 0.8 0.3 0.5 2.2 0.2 0.5 0.4 0.8 1.0 1.0 0.8 0.5 0.5 0.5 0.7 0.7 1.2 3.3] 109 100
O |Eu1s 2000 60.6 4.6 0.8 9.5 0.7 0.6 0.5 1.9 0.2 0.5 0.5 1.3 1.0 0.9 0.7 0.3 0.4 0.3 0.7 0.6 1.1 2.8 9.7 100
EU15 2005 58.9 5.6 0.8 8.5 0.6 0.6 0.4 1.6 0.4 0.5 0.9 1.4 1.7 0.7 0.7 0.5 0.3 0.3 0.8 0.6 1.1 2.7] 105 100

Country codes. CA: Canada; US: United States; BR: Brazil; MX: Mexico; IL: Israd; JP: Japan; |R: Iran; SA: Saudi Arabia; AE: United Arab Emirates ; TR: Turkey; CN:
China; HK: Hong-Kong; KR: South Korea; IN: India; MY : Maaysia; TH: Thailand; AU: Austraia; SG: Singapore; NO: Norway; CH: Switzerland.

Source: calculated from COMTRADE database.

TableI1.5: EU-15 manufacturing imports by area of origin — Sharein total EU-15 imports (%)

Origin
Area  |Year EU15 CC10 CA uUs BR MX IL JP IR SA AE TR CN HK KR IN MY TH AU SG NO CH| RofwW| World
EU15 1988 66.8 1.0 0.8 7.0 0.7 0.1 0.3 5.7 0.1 0.1 0.0 0.4 0.7 0.9 1.0 0.3 0.3 0.3 0.2 0.4 1.0 3.1 8.8 100
< |EU15 1993 63.9 2.3 0.7 8.0 0.6 0.1 0.3 5.6 0.1 0.1 0.1 0.6 1.8 0.9 0.8 0.5 0.6 0.5 0.2 0.8 0.9 3.2 7.4 100
‘g EU15 1995 65.2 2.9 0.7 7.5 0.6 0.2 0.3 4.7 0.1 0.1 0.0 0.6 1.8 0.8 0.9 0.6 0.6 0.5 0.2 0.8 0.9 3.0 7.2 100
Qo [EU1s 2000 59.6 4.1 0.7 9.2 0.6 0.2 0.4 4.7 0.0 0.1 0.1 0.8 34 0.6 1.3 0.6 0.8 0.6 0.2 0.8 0.8 2.4 8.0 100
EU15 2005 60.1 5.3 0.5 6.5 0.6 0.3 0.3 3.5 0.0 0.1 0.1 1.2 6.7 0.5 14 0.7 0.7 0.6 0.2 0.8 0.7 2.3 6.9] 100

Country codes see Table 1.4

Source: calculated from COMTRADE database.
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11.4.1.3 Product specialization and nature of trade

Stronger competition within the Single Market countries and from other countries is expected
to lead to a reallocation of resources for countries to benefit from their comparative
advantage. This should be reflected in changes in the specialization pattern of different EU
countries. Two questions are examined here: first, if specialization has changed significantly
over time; second, the nature of trade and more particularly the role of Intra-Industry trade.

The coefficient of sectoral specialization calculated from exports figures shows to what extent
countries have adapted to stronger international competition conditions, triggered by the
process of openness and economic integration. With the exception of the UK, correlation
between 1988 and 2005 specialization coefficients is positive and statistically significant (see
Table 11.6). This implies that, despite intensified import competition and expanding export
markets, changes in trade specialization have been rather limited at sector level. The table also
shows the correlation coefficient for specialization indices calculated from value added data.
In this case, the data shows stronger persistence in the specialization patterns, with the
exception of Denmark and Finland, and to alesser extent Sweden. The standard deviations of
the distribution of specialization indices from both value added and trade data show mixed
results. In any case, the degree of specialization has remained at similar levels (in terms of
value added data), or even decreased in a number of countries (in terms of trade data). The
most outstanding case in Finland with a marked increase in specialization in value added.
However, a a more detailed product (or “niche”) level, changes in specialization patterns are
more visible, with a turnover of some 40% between 1993 and 2005 in the list of the top
products in terms of export specialization (detailed tables on specialization at product level
are presented in the companion web site:

http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise policy/competitiveness/2 Indicators/Indi
cators%200f%20the%20competitiveness.htm).
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Table 11.6: correlation between specialization coefficients in 1988 and 2005 and
standard deviation of the distribution of specialization indices

Correlation Standard Deviation
among
specialisation
indexes Trade [Value added
Value

Country |added |Trade | 1988| 2005 1988| 2003
AT 0.96]/ 0.74| 0.86| 0.84| 0.74| 0.70
BE 0.83 0.53| 0.50
BELU 0.78] 0.53| 0.45
DE 0.87| 0.67| 0.31| 0.26] 0.33| 0.39
DK 0.53| 0.83] 0.79| 0.69| 0.58| 0.72
ES 0.74| 0.43] 0.53| 0.73] 0.50( 0.45
Fl 0.36] 0.79] 2.29] 1.71] 1.12| 3.02
FR 0.81] 0.51] 0.31| 0.40| 0.26| 0.29
GR 0.79] 0.82] 2.30] 1.53| 1.40( 1.45
IE 0.83] 0.77] 1.28] 1.02| 1.41| 1.62
IT 0.96/ 0.88] 0.81| 0.87| 0.38| 0.49
LU 0.91 1.62( 1.21
NL 0.96] 0.41] 0.64] 0.76] 1.11| 1.20
PT 0.80] 0.82] 1.97] 1.40| 0.94( 0.98
SE 0.69] 0.92] 1.39| 0.94| 0.88| 0.72
UK 0.71] 0.38] 0.68| 0.45| 0.46| 0.52

Source: Calculated with data from COMTRADE and "Groningen Growth and Development Centre, 60-Industry
Database, September 2006, http://www.ggdc.net".

Besides the changes in specialization at product level, trade within the Single Market is
characterised by Intra-Industry trade (11T). As a matter of fact, the share of 11T, whereby a
country is both an exporter and importer of (different variants of) the same product, increased
both in intra-EU trade and in EU trade with non-EU countries between 1988 and 2005.
However, the share of intraindustry trade remains higher in trade within the EU in
comparison to extra-EU trade.

Intra-industry trade has become more important for all the Member States (Graph 11.12). For
Greece and Portugal, the share of intra-industry trade in total trade is lower than for the
others, however, the share has increased faster than in the other Member States. Intra-industry
trade is particularly important for France, Germany, the Netherlands, and the UK.

The data do not split 11T into horizontal (exchange of products of the same quality) and
vertical (exchange of products of different quality), which would add further evidence on the
nature of trade and the impact of the Single Market. From a policy point of view the
implications of increased IIT are less traumatic than for inter-industry trade, as the
adjustments in production and reallocation of resources take place within the same industry.
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Graph 11.12: Intra-Industry trade index (Grubel-Lloyd) — Intra-EU-15 trade and trade
with therest of the World (1988 and 2005)
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Source: calculated from COMTRADE database.

11.4.1.4 Foreign Direct Investment

The findings presented above are based on trade data. They give a partial view of economic
integration, as the latter take many other forms, notably foreign direct investment (FDI). FDI
data demonstrate that the EU is a powerful engine for integration: between 1995 and 2005,
intra EU-15 outward FDI stocks in manufacturing continued to increase, going from 46 to
52% of total outward stocks, at the expense of investments to other industrialised (non-EU)
countries (Graph 11.13). The share of the new Member States as a destination for EU-15 FDI
increased.

An increased share of EU-15 outward FDI remained within the EU-15 area, also when the
FDI stocks are assessed at the level of individual manufacturing sectors (Graph 11.14). The
exception was vehicles and other transport equipment, for which the EU-15 share decreased.
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Graph 11.13: Shareof intra-EU-15 FDI in total EU-15 FDI outward stock (%)
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Graph I1.14: Shareof intra-EU-15 FDI in total EU-15 outward FDI stock (%) by sector

Manufacturing Food products Total textiles and Total petroleum, Total metal and Total office Total vehicles and
wood activities chemical, rubber, mechanical machinery, other transport
plastic products products computers, RTV, equipment
communication

equipments

Source: calculated from Eurostat data.

The data presented in this section may be interpreted as suggesting suggest that most of the
effects of the Single Market materialised 15 years ago, and today’s trade and production
patterns are primarily determined by other factors, such as the emergence of China in the
world trading system. However, recent trends also reveal continuous changes in the Single
Market in terms of a closer integration of the new Member States, increased openness vis-&
vis other EU Member States but also to non-EU countries, increased intra-industry trade,
increased concentration of foreign direct investments outflows within the EU, and changes in
the specialization patterns of the Member States. Further analysis is needed to explore the
causes and consequences of these trends, and the role of EU policy makers in fostering the
competitiveness of EU industry at the face of globalisation and strong international
competition.

11.4.2 Inter-industry specialization in EU-19

In analysing trade in the Single Market the role of new Member States has been underlined.
To gain insight into this role the rest of the section is devoted to analyse specialization of EU
countries in a broader context, namely EU-19 (EU-15 plus Hungary, Poland, Czech Republic
and Slovakia).

Two issues are discussed here. First, the degree of sectoral specialization in EU countries and
its evolution over time. Secondly, changes in the specialization of countries at the level of
specific sectors.




Generally speaking the degree of specialization* of EU-19 countries has increased, or
remained without significant change. The scatter plot in Graph 11.15 shows the standard
deviation of the distribution of sectora specialization indices for each country in 1993 and
2003. Most of the countries are on, or very close to, the main diagonal of the graph, which is
the locus of the countries whose degree of specialization has not changed during the 10 years
covered by the sample. Two exceptions are worth mentioning. Hungary, Poland, and Czech
Republic, in which the degree of specialization has diminished, and Finland and Slovakia,
with a substantial increase in the degree of sectoral specialization, particularly in the case of
the former. Ireland and Greece have also intensified their specialization, but in this case to a
lesser extent. Therefore, with the exception of Hungary, Poland and Czech Republic, and to a
lesser extent Luxembourg, there has been a slight increase in the degree of specialization of
the countries, although the high level of sectoral aggregation may mask the more substantial
changes that might have taken place a a more detaled definition of the sectors. Two
qualifications are in order here. On one hand, the indicator used measures the spread of the
distribution of sectoral specialization indices, and Graph I1.15 tells if the sectoral composition
of countries has become, between 1993 and 2003, closer to, or farther from, the EU average.
However, it does not inform about changes in a country’ sspecialization degree in the various
sectors. On the other, Graph 11.15 is based on (the distribution of) specialization indices of
manufacturing sectors, which are assumed to be more sensitive to changing conditions in the
internal market and to international competition. However, although less exposed to
international trade, the different growth rates of the various services sectors across countries
can also induce a change in the specialization profile of a country. A graph with the same
layout as 11.15, but based on the specialization indices of all sectors, is presented in the annex
(Graph 11.19). Interestingly, this graph confirms and reinforces the conclusions discussed
above. For most countries the specialization degree has not changed significantly, although
there is a substantial increase for Finland, Greece, Luxembourg and Ireland, which have
increased substantially their degree of specialization, and a significant decrease in only one
country, Poland.

Measured by the standard deviation of the distribution of the sectoral specialization indices.
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Graph 11.15: Sectoral specialization index — 2003 vs. 1993 (manufacturing sectors)

3,5

301

25}

20}

15} .

sk h

) n_| f

10+t
Rl

be

05} oo @

Standard Deviation of sectoral specialisation indices' distribution (2003)
@

00 . - . . . -
00 05 1,0 15 2,0 2,5 30 35

Standard Dev iation of sectoral specialisation indices' distribution (1993)

Source: calculated from “60-industry database. (Groningen Growth and Development Centre-September
2006)".

It is also worth underlining that the reallocation of resources that may have taken place as the
internal market developed needs not necessarily imply a change in the degree of specialization
of the countries. Broadly speaking the sets of specialization indices in 1993 and 2003 are
highly and significantly correlated, indicating no substantial change over time in the overall
specialization profile. Poland is an exception, as the correlation, though positive, is not
significant™. Actually, the high correlation reflects the fact that a fundamental change in the
specialization profile of a country cannot be expected in a relatively short period of time.
Nevertheless, this does not exclude possible changes affecting individual sectors as a reaction
of the countries to both the development of the internal market and to the increasing
international competition in terms of changes in specific sectors. These changes are shown in
Table I1.7, which shows the sectors that have moved, significantly, between 1993 and 2003,
from specialization to lack of specialization (“-*) and vice versa (“+”). In 18, out of the 19
countries considered in this Section, there have been significant changes in one or various
sectors. Interestingly, the number of sectors that have changed in various countries
simultaneously is small. For example, insulated wire appears in six countries, electrical
machinery and electronic valves and tubes in five countries, and five more sectors can be
added to the previous list if the number of countries is reduced to four: motor cars, other
instruments, printing and publishing, radio and TV receivers, and railroad and other transport
equipment. In other words, the development of the internal market, the transition process in
the four new EU countries, and the increasing competition in international markets, from, but

15

The value of the correlation coefficientsis asfollows. AT: 0.91;BE: 0.88;DK: 0.57;ES: 0.80;FI:
0.47;FR: 0.78;DE: 0.89;GR: 0.85;IE: 0.85;1T: 0.85;LU: 0.98;NL: 0.98;PT: 0.92;SE: 0.75;UK: 0.82;CZ:
0.56; HU : 0.55; PL: 0.13; SK: 0.59.
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no only, newly industrialized countries, have triggered a process of adaptation in EU
economies, which has materialized in changes particularly intensive in the eight sectors
mentioned above.

Several qualifications are in order here. First, the sectors considered are only manufacturing
activities, asthey are more exposed to international trade, and consequertly they reflect better
the challenges of the internal market and international competition. Thus the changes
mentioned take place within the manufacturing sector, although they occur simultaneously
with the more general process of steady shift of the economy towards services industries.
Secondly, the changes refer to sectoral specialization, and therefore capture changes relative
to the EU average. Therefore, changes that may affect a sector inall countries in the same
direction do not imply changes in the specialization of individual countries and are not
reflected here, although they might be reflected in the specialization of the EU, and EU
countries, relative to alarger area of reference. Thirdly, the sectors presented in Table 1.7 are
only those that have changed essentially their status, although other changes have actually
taken place, but these are not shown in the table.

Graph 11.16: EU-19 sectoral shares (%) in total manufacturing (1993) and change (1993-
2003)
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Source: calculated from "60-industry database. (Groningen Growth and Devel opment Centre-September 2006)”.

As regards the change of specialization patterns over time for ICT and labour skills
categories, the results are presented in Table 11.8, which shows the value of the specialization
index in 2003 for both the seven ICT categories and the four labour skills groups and the
absolute change in the index between 1993 and 2003. Focusing on labour skills categories, the
change over this period is in many cases minor, relative to what can be observed at sector
level, which can be explained by the fact that each category averages the change of several
sectors. Nevertheless, important changes can be observed in a few countries and sector
categories; the most significant changes are as follows Ireland, Luxembourg and Poland are
examples of a shift from low to high labour skills. Indeed, these three countries have

37




diminished considerably their specialization in low labour skills, along with a reinforcement
of high labour skills sectors. The strongest transformation from low to high labour skills has
taken place in Luxembourg, where the specialization in low and low-intermediate labour
skills has occurred along with a substantial increase in thespecialization in high labour skills.
Similar trends, but to alesser extent, characterize Finland and Hungary, at least as regards the
process of de-specialization in low labour skills.

Tablell.7: Changein specialization between 1993 and 2003

Country Sector
Austria - Insulated wire (-)
- Food (-)

- Radio and TV receivers (-)
- Mineral oil refining (+)
- Metal products (+)

Belgium - Motor cars (-)
- Insulated wire (-)
Czech Republic - Mineral oil refining (-)

- Radio and TV receivers (+)

- Motor cars (+)

- Electrical machinery (+)

- Electronic valves and tubes (+)

Denmark - Other instruments (+)
- Electrical machinery (+)
- Chemicals (+)
Finland - Telecom equipment (+)
France - Clothing (-)

- Printing and publishing (-)
- Shipbuilding (+)
- Metal products (+)

Germany - Electronic valves and tubes (+)
Greece - Printing and publishing (+)
Hungary - Scientific instruments (-)

- Other instruments (-)

- Leather and footwear (-)

- Wood and wood products (-)

- Radio and TV receivers (+)

- Electrical machinery (+)

- Railroad and other transport equipment (+)
- Office machinery (+)

- Electronic valves and tubes (+)

- Motor cars (+)

Ireland - Railroad and other transport equipment (-)
Italy - Oil refining (-)

- Telecom equipment (-)

- Insulated wire (-)

- Other instruments (+)
- Shipbuilding (+)

L uxembourg - Printing and publishing (+)
- Scientific instruments (+)
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Poland

- Oil refining (-)

- Radio and TV receivers (+)

- Pulp and paper (+)

- Printing and publishing (+)

- Rubber and plastic (+)

- Furniture and other manufacturing (+)

Portugal

- Electronic valves and tubes (-)

- Railroad and other transport equipment (+)
- Office machinery (+)

- Electrical machinery (+)

Slovakia

- Insulated wire (+)
- Motor cars (+)
- Electrical machinery (+)

Spain

- Office machinery (-)

- Insulated wire (+)

- Textiles (+)

- Rubber and plastic (+)

Sweden

- Telecom equipment (-)
- Aircraft and spacecraft (-)

UK

- Insulated wire (-)

- Metal products (-)

- Electronic valves and tubes (-)

- Other instruments (-)

- Railroad and other transport equipment (+)

(-) from specialization to lack of specialization
(+) from lack of specialization to specialization

Source: calculated from "60-industry database. (Groningen Growth and Devel opment Centre-September 2006)” ..
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TableI1.8: Specialization index (2003) and change (*2003” minus*®1993") —ICT and Labour skills categories

AT BE DK ES Fl FR DE GR IE IT
Sector 2003 Change 2003 Change 2003 Change 2003 Change 2003 Change 2003 Change 2003 Change 2003 Change 2003 Change 2003 Change
ICTPM 1.29 0.11 0.70 -0.06 1.00 0.24 0.39 -0.23 421 3.19 0.97 0.04 1.39 0.12 0.25 0.03 4.10 1.74 0.76 -0.12
ICTPS 0.84 0.00 130 013 082 -0.07 090 013 120 033 099 -0.16 080 -0.13 069 -0.02 176 0.63 0.88 -0.05
ICTUM 1.15 0.23 0.65 0.00 1.00 0.01 0.77 0.05 1.17 0.09 0.72 -0.02 1.34 0.05 0.67 -0.13 1.12 0.19 1.15 0.06
ICTUS 107 -0.02 139 -012 094 -0.10 0.86 -0.06 074 -0.03 096 -0.05 107 -0.03 0.86 -0.02 1.00 -0.08 113 0.01
NICTM 1.08 0.16 1.16 0.02 0.79 0.04 1.02 0.00 1.03 -0.09 0.80 -0.03 1.19 0.10 0.67 -0.04 1.83 0.39 1.04 -0.01
NICTS 090 -0.06 086 0.04 1.07 -0.02 1.01 0.00 098 -0.06 112 0.04 096 0.05 1.08 0.03 060 -0.10 094 0.00
NICTO 1.16 0.00 0.78 -0.04 1.10 0.19 1.42 0.10 1.03 -0.02 0.93 -0.05 0.70 -0.20 1.64 0.03 1.17 -0.19 0.95 -0.01
HS 082 001 1.04 0.00 089 -0.02 083 -0.03 086 0.04 1.07 0.02 097 001 080 -0.03 106 017 092 001
HIS 0.86 -0.16 1.10 0.08 1.24 -0.01 0.90 -0.04 1.24 -0.01 1.07 -0.03 1.08 0.07 0.83 0.01 1.01 -0.02 0.93 0.08
LIS 126 0.08 099 -001 1.04 0.02 113 013 117  0.06 089 -0.04 099 -0.08 108 014 093 013 1.06 -0.06
LS 1.18 0.05 0.81 -0.08 1.02 0.04 1.34 -0.02 0.87 -0.17 0.92 0.01 1.04 0.05 1.57 -0.07 0.95 -0.58 1.19 0.03

LU NL PT SE UK Cz HU PL SK

Sector 2003  Change 2003  Change 2003  Change 2003  Change 2003  Change 2003  Change 2003  Change 2003  Change 2003  Change
ICTPM 0.27 0.03 0.84 -0.35 0.58 0.05 0.93 -0.31 1.03 -0.29 1.28 0.72 181 0.73 0.96 0.21 0.95 0.34
ICTPS 1.03 -0.17 1.02 0.23 0.84 0.11 1.15 0.17 1.26 0.16 1.85 0.45 0.98 0.17 0.97 0.29 1.32 0.74
ICTUM 0.31 -0.07 0.76 -0.04 0.71 -0.03 1.06 0.20 0.88 -0.12 1.30 0.43 1.07 0.23 0.96 -0.10 0.92 0.18
ICTUS 211 0.66 1.20 0.08 0.98 -0.18 0.87 -0.04 1.14 0.11 1.01 0.03 0.97 -0.06 1.23 0.16 1.10 -0.02
NICTM 0.63 -0.37 0.83 -0.02 1.03 -0.09 1.15 0.22 0.74 -0.24 1.55 0.25 1.28 0.04 1.08 -0.28 1.30 0.11
NICTS 0.76 -0.18 0.94 -0.05 1.00 0.10 1.03 -0.06 0.99 0.01 0.65 -0.06 0.90 0.02 0.79 0.11 0.77 0.04
NICTO 0.71 -0.13 1.17 0.02 1.24 0.01 0.86 -0.09 0.99 0.02 1.36 -0.42 1.08 -0.21 1.42 -0.38 1.38 -0.51
HS 131 0.23 0.95 0.01 0.85 -0.01 0.89 -0.06 0.99 0.04 0.70 0.00 0.94 0.06 0.70 0.16 0.79 0.09
HIS 0.82 -0.06 1.15 0.10 1.08 0.12 1.34 0.00 1.07 -0.06 1.13 0.01 0.94 -0.08 0.88 -0.05 111 -0.05
LIS 0.80 -0.14 0.97 -0.05 1.01 0.00 1.04 0.04 0.95 0.00 1.20 0.04 1.02 0.08 1.39 0.14 1.14 -0.09
LS 0.65 -0.34 1.05 -0.03 133 -0.02 0.91 0.08 1.06 -0.04 1.36 0.01 1.18 -0.16 1.29 -0.46 1.23 0.01

ICTPM: ICT producing manufacturing; ICTPS: ICT producing services; ICTUM: ICT using manufacturing; ICTUS: ICT using services; NICTM: non-ICT manufacturing
NICTS: non-1T services; NICTO: non-ICT other;
HS: high labour skills; HIS: high-intermediate labour skills; LIS: low-intermediate labour skills; LS: low labour skills.

Source: own calculations.

40




1.5 Value added by enterprise size category

The present Section presents an indicator to describe the structure of sectors in the EU, which
is of interest to understand sectoral performance, to analyze competitiveness, and for policy
analysis. The distribution of economic activity, namely value added, by enterprisesize
category reflects certain characteristics of sectors and, simultaneously, determines
performance and competitiveness. Sectoral technology (e.g. economies of scale) and market
size are, among others, explanatory factors of the enterprise-size structure of the sector,
which, in turn, determines market power and sectoral performance and competitiveness.
Furthermore, policy measures are often designed to target specific groups of enterprises,
particularly small and medium enterprises. It is clear that the strength and vulnerability of
sectors and enterprises to certain market shocks is affected by the size of enterprises, and also
that the latter plays a crucial role in the development of new activities, innovation, and
development of new products. For these reasons, anong others, it isimportant to bear in mind
the size of enterprises in sectoral analysis, and to incorporate it into the formulation of
industrial policy.

The distribution of sectoral value added by enterprise size is shown in Graph 1117, To
facilitate the interpretation of the information, sectors in the graph are ordered according to
the distribution of value added by size classes, in the following manner: sectors on the left of
the graph are those with highest share of large enterprises in total value added of the sector.
As we move from left to right the weight of large enterprises becomes smaller, and the share
of small and medium-size enterprises increases progressively. The distribution of value added
in manufacturing as awhole is presented on the right side of the graph.

The graph shows the high variation in the shape of the distribution across sectors. Nine
sectors, from aircraft and spacecraft through telecommunications equipment, exhibit a high
degree of concentration, with at least 80% of value added generated by large enterprises.
SMEs play a negligible role in these sectors, which are characterized, among other by sizeable
economies of scale. All these sectors, with the exception of communications and air transport,
are manufacturing, extractive industries and utilities. As a matter of fact, all sectors with
dominance of large enterprises (with a share of 45%) with the exception of the already
mentioned communications and air transport are manufacturing, extractive or utilities.

The sectors located on the right half of the graph exhibit a different pattern, which is based on
the predominance of the various categories of small and medium enterprises. All services

16 From 2002 on data availability in this field has changed in two respects. The size categories are now

restricted to five, and all enterprises above 250 persons employed are grouped in one single category.
As regards country coverage, data are not available for EU-25, or for EU-15, and data availability varies
largely across sectors. The approach taken to construct Graph 11.17 isto use data for 2003 wherever data
coverage is considered sufficient. In some cases this was not the case and data for EU-25 and 2001 are
used. The detail of data availahility and the countries included in the calculation of the didribution of
value added for each sector ispresented in
http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise_policy/competitiveness/2_Indicat
ors/Indicators%200f%20the%20competitiveness.htm. Broadly speaking the digtribution for 2001
(EU-15) and 2003 (countries available) are very similar. It was presented, for EU-15 and 2001 in
European Commission (2005), EU sectoral competitiveness indicators, OPOCE. Although this indicator
isrelatively stable, and substantial changes cannot be expected, at least at this relatively high level of
sectoral aggregation, it is worth calculating and presenting the indicator using the new data set. The
sectoral breakdown in Graph 11.17 correspondsto list C (see Annex VI).
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activities™’, with the exception of the two mentioned above are in this area of the graph, along
with a series of manufacturing sectors. In some cases, like hotels and catering, renting of
machinery, construction, and woods and wood products, the largest share corresponds to the
smallest enterprises (less than 10 persons employed). The manufacturing sectors with the
highest share of small and medium enterprises are wood and wood products, metal products,
leather and footwear, clothing, furniture and other manufacturing, and textiles.

Beyond the split of sectors between those dominated by large enterprises and by small
enterprises respectively, there are different categories of sectors, with a mixture of various
size classes and a more uniform distribution of value added. Two cases are worth mentioning.
First, sectors for which the distribution of value added across the five size categories is
relatively uniform: clothing, leather and footwear, wood and wood products, and other
manufacturing and recycling are the sectors in this group. A second group is formed by
sectors which combine significant shares of the largest and smallest enterprises: retail trade,
inland transport and water transport, and some business services (renting of machinery,
computer and related activities, and other business activities).

Although a detailed analysis of these issues is beyond the scope of this publication, it isworth
mentioning that enterprises in different size categories (particularly those in large and small
categories) may mask economic activities of substantially different nature. These enterprises
may serve different markets (local, regional, national and international), use different
technology (capital or labour intensive), produce products of different nature (large scale
production vs. costumer-tailored products), and have different forms of organization,
management, and financial structure. This emphasizes the interest of looking at enterprises in
various size categories as substantially distinct entities that require particular attention in
terms of analysis, diagnosis, and policy design.

Dueto lack of data, financial services are not included in the graph.
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[1.6 Cost structure of EU sectors

This Section looks into the cost structure of EU industry. More precisely the objective is to
measure the share of the various intermediate inputs (raw materials, intermediate products,
and various categories of services), along with the cost of labour in the total value of the
production of each sector.

The main results are presented in Table 11.9, in which the total cost is broken down into 7
items, from primary products to public services and labour'®, A more detailed version of this
Tableis presented in the web site

(http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise_policy/competitiveness/2_Indicators/Indi
cators%200f%20the%20competitiveness.htm), where each category of inputs is broken down into
a more detailed classification of products. However, some stylised facts regarding the cost
structure of sectors are captured in Table 11.9.

The Table shows the value of the inputs coming from the various sectors (columns) of the
economy used in the production process of each of the industries (rows). According to their
sectoral origin inputs are divided into Six main categories:

a) primary, which includes agriculture, forestry and fishing, and mining;
b) manufacturing, including all goods produced by manufacturing sectors;

c) utilities, which encompasses electricity, gas and water. Secondary raw materials are
also included in this group;

d) construction

€) market services, that is, services produced by a large set of sectors, from trade through
other market services; and

f) public services.

A complete list of the goods and services included under each category of inputs is in the
detailed Tables presented in the annex. In addition to the intermediate inputs mentioned, the
column “labour” covers the cost of labour used in the production process. “Other” is
presented as a residual, which basically refers to gross operating margin, or the rest to reach
the total value of production.

Therefore the columns of the Table correspond to the cost items into which the value of
production is broken down. However, they can also be looked at as the contribution of the
other sectors to the production process of a given industry. This perspective emphasizes the
role of, say, services, as a factor which contributes to the production of manufacturing goods,
or of other services, and the same applies to manufacturing goods, which are necessary for the
production of, for example, the various categories of services. Obviously, the Table also
presents the contribution of labour. In all cases the Table measures current expenditure. The

18

The Table refers to an aggregate of 18 EU countries. Austria, Slovenia, Slovak Republic, Malta,
Hungary, United Kingdom, Netherlands, Portugal, Spain, Sweden, Finland, France, Ireland, Belgium,
Denmark, Germany, Estonia, and Greece.



value of investment carried out by the sectors is not included, although depreciation is a
component of other.

The transforming and assembling nature of manufacturing sectors is evident from the high
share of inputs from other manufacturing sectors, which reaches the maximum value in the
case or motor vehicles, a sector in which 65.6% of the total value of production corresponds
to inputs coming from other manufacturing sectors. Similar high percentages can be found in
other sectors producing capital equipment, such as office machinery and computers, other
transport equipment, machinery, radio, TV and communications equipment. Needles to say,
the role of the primary sectors as supplier of inputs s reflected in the case of industries like
food and beverages, tobacco, refined petroleum, and non-metallic mineral products. Some
energy intensive sectors see this characteristic reflected in the relatively higher share of inputs
included in the group utilities: examples are basic metals, pulp and paper, and non-metallic
mineral products, athough in the case of the former secondary raw materials (included in
utilities) is also significant.

Tablel1.9: Cost structure of EU sectors (% of production value) (2001)

Inputs
Sector Const M ar ket Publi
. - onstru ar ublic

Primary M anuf. Utilities ctions services services Labour Other Total
Food productsand | o7 4 30,2 15 03 132 08 155 115 100
bever ages
Tobaccoproducts | 150 | 19,7 05 02 192 2.0 145 | 290 100
Textiles 33 482 25 03 105 0,8 238 105 100
Wearing appard 0,4 55,7 10 02 95 0,6 236 9,0 100
L eather 0.8 57.4 0.9 0.2 7.4 0.6 23,1 9.7 100
Wood and wood 126 | 408 16 0.4 105 09 20,8 124 100
products
pulp, paper and 50 436 3.9 0.4 11,8 13 185 | 155 100
paper products
Publishing, 0,0 36,3 08 02 16,7 42 26,5 15,1 100
printing
Refined petroleum | 57 g 15,2 11 1,0 75 0,5 5,2 115 100
and nuclear fuds
Chemicalsand
oot rotucts | 20 435 25 05 17,6 14 180 | 147 100
Rubber andplastic | 4 4 455 20 03 129 08 26,6 109 100
products
Non-metallic 10,2 287 38 08 148 10 25,0 15,6 100
mineral products
Basic metals 7.0 49,7 42 0.7 9.4 10 174 | 106 100
Fabricated metal 03 45,8 16 0.4 10,0 11 20.8 11,1 100
products
Machinery and 0,1 46,7 0,9 0,3 137 0,9 28,3 9,2 100
equipment n.ec.
Office machinery 00 64,4 0,4 02 145 0,7 132 6,6 100
and computers
Electrical
machinery and 02 50,7 09 03 13,4 0,7 26,4 7.6 100
apparatus n.e..
Radio, TV and
communication 00 54,5 0,7 03 191 1,0 193 5,1 100
equipment
Sclentificand other | 4 39,1 07 03 154 09 30,7 128 100
Instruments
Motor vehides 0.1 65,6 0.7 072 9.9 05 16,6 64 100
Other transport 0,1 58,0 0,8 0,4 10,8 11 218 7,1 100
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equipment

Furniture;

manufacturing 1,2 45,8 1,0 0,3 12,4 0,8 27,6 10,9 100
n.e.c.

Recydling 0,2 42,7 16 0,6 13,6 15 13,5 26,5 100
Electricity, gas 16,6 10,2 19,0 2.2 9,0 2,0 15,2 25,9 100
Water 0,3 9,7 6,7 45 14,8 2.4 22,9 38,8 100
Construction 17 29,4 0,2 15,2 12,7 0,5 24,2 16,0 100
Sale andrepair of | 44 19.1 09 05 19,9 09 36,6 220 100
motor vehicles

Wholesaletrade 0,4 9,9 0,8 0,8 32,9 15 33,6 19,9 100
Retail trade 0,5 7.6 14 0,9 23,7 16 36,5 27,7 100
Hotelsand 2,4 28,9 1,7 0,7 11,8 1,8 28,2 24,5 100
resaurants

Land transport 0,8 16,5 13 0,7 25,7 14 35,3 18,3 100
Water transport 0,3 12,9 0,2 0,2 54,9 0,7 12,8 18,0 100
Air transport 0,0 21,1 0,3 0,2 38,8 2,0 21,0 16,6 100
Auxliary transport | ¢ 5,8 06 1,7 49,5 1,6 24,2 16,3 100
activities

Post and

telecommunication 0,0 10,9 0,6 1,3 29,6 1,2 27,1 29,2 100
S

Financia 0,0 3,7 05 1,0 39,1 1,4 33,4 20,9 100
intermediation

Insurance and 0,1 3,7 0,4 1,9 61,8 1,6 22,7 7.8 100
pension funding

Auxiliary to

financial 0,0 43 0,6 0,4 434 0,7 25,4 25,2 100
intermediation

Real estate 0,1 1,4 05 71 97 1,2 50 74,8 100
activities

Renting of 0,0 5,0 04 0,2 29,2 0,9 14,2 50,1 100
machinery

Computer and 0,0 6,2 04 02 0.4 16 37,6 21,6 100
related activities

Resear ch and 01 16,0 0.9 1,6 232 40 45,3 9,0 100
development

(*) Inputs into the production process of the sectorsin the first column.

Source; calculated from Eurostat’ s Input-Output Tables.

Market services also play an important role in the production process of manufacturing
sectors. For example, the share of market services in the total value of production of the
chemical industry amounts to 17.6%, and in the case of printing and publishing the share of
market servicesis 16.7%. Among market services the most important input to manufacturing
activities is other business services, which includes a variety of services to enterprises.
Besides other business services, other service activities play also an important role. Some
random examples are as follows. computer and related services for manufacture of office
machinery and computers; research and developments services for manufacture of radio, TV
and telecommunications equipment and chemical industry; transport for manufacture of other
non-metallic mineral products; and post and telecommunications services for the printing and
publishing sector.

As regards the sectors producing market services, the most significant intermediate inputs
come from market services themselves. The high percentage of manufacturing inputs for
manufacturing sectors and of market services for market services is explained in many cases
by intra-branch consumption, which is in most cases particularly high. However, thisis less
the case in market services, for which inputs from, for example, other business services are, in
some cases, higher than the intra-branch consumption. For example the high percentage of
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market services as input to insurance and pension funding is explained basically by the
intensive use in this sector of other business services. All in all, it isimportant to underline the
role of market services to ensure the transformation, productivity improvement, and
competitiveness of, not only manufacturing sectors, but also of the services activities
themselves.

So far we have referred to intermediate inputs, that is, inputs coming from other sectors of the
economy. The share of labour in the value of production also varies significantly across
sectors. With afew exceptions the percentage accounted for by labour compensation is higher
in services than in manufacturing. As a matter of fact, this share reflects, partially, the labour
intensity (encompassing both labour inputs and human capital, reflected in the relative level
of wages and salaries) in the various activities, relative to other factors of production,
including intermediate inputs'®. Graph 11.18 presents the ranking of sectors according to the
share of labour compensation in total production. The first eight sectors are services activities,
with a share of labour greater than 30%. A number of capital intensive sectors can be found at
the bottom of the graph: for example, real estate activities, water transport, refined petroleum,
motor vehicles, and electricity and gas. It is worth noting that the labour intensity as reflected
here is not relative to capital, as intermediate inputs are also included in the calculation. This
contributes to explain the presence of sectors like office machinery among the sectors at the
bottom of the graph. Indeed, this sector is characterized, as was indicated above, by an
important share of intermediate inputs, with a correspondingly lower share of labour in total
production?.

19 To the extent that the remuneration of capita is included in other, which is calculated as a rest, no

definitive conclusions regarding factor intensity can be drawn from thistable. Indeed, the datarefer to a
single year, and the benefits of sectors could be affected by the particular year for which the calculation
is made.
2 Anindicator of capital intengity based on investment per person is presented in European Commission
(2005), EU sectoral competitiveness indicators, OPOCE, Section I1.4.
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Graph 11.18 Share of labour in total production (2001)
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Annexes

Graph 11.19: Sectoral specialization index (2003 vs. 1993) (all sectorsincluded)
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[1l  Sectoral growth
[11.1 Introduction

The present chapter presents indicators to measure sectoral growth in the EU. The chapter is
organized as follows. Section 111.2 presents EU manufacturing growth rates relative to the
World. Section I11.3 extends the analysis, first, by looking at both manufacturing and services
and at more indicators -value added, employment and labour productivity-. Secondly, Section
[11.3 provides data on growth (output and employment) and competitiveness indicators
(productivity and unit labour cost). Thirdly, growth in each EU Member State is decomposed
into three components: the influence of growth in the EU as a whole, of the industry-mix in
the country, and of the competitiveness of individual sectors in the country in comparison to
the EU average. Finally, Section 111.3 looks at the cyclical patterns in manufacturing sectors,
which provides a framework for the analysis of sectoral growth and short-term developments.
Section I11.4 discusses the role for growth of gross fixed capital formation, human capital, and
two indicators of technology: R&D expenditure and the number of patents. Information and
indicators on the industrial structure and growth in China, as well as graphs and tables which

complement the information of the chapter are presented in the web site
http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise policy/competitiveness/2 Indicators/Indi
cators%200f%20the%20competitiveness.htm.

[11.2 EU and world sectoral trends

The objective of this section is to present an overview of the World sectoral growth in
manufacturing sectors and the relative position of the EU in the international context. Thsis
done by presenting the average annual growth rates of valued added in constant prices over
1995-2005 in the EU and the World, calculated from UNIDO statistical data’™.

In general, growth rates in manufacturing in the EU and in the world are highly correlated
(Graph 111.1)%. However, growth rates in EU manufacturing tend to be below the world
average. The gap is the largest in the two ICT sectors which is both areas displayed the
highest growth rates: radio and TV equipment, and office machinery, and in electrical
machinery and other transport equipment. The sectors in which the EU exhibited higher
growth rates are chemicals, mineral oil refining and nuclear fuel, food and drinks, pulp and
paper products, non-metallic mineral products, wood and wood products, and fabricated metal
products, however, in most of these sectors the EU lead is relatively small. Three
manufacturing sectors exhibited negative growth rates in the EU: leather and footwear,
clothing, and textiles. Although growth in these sectors was stagnating or negative also inthe
world as awhole, growth ratesin the EU are significantly lower.

21

Thelist of countriesincluded in the World aggregate is presented in
http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise_policy/competitiveness/2 Indicairs/Indi
cators%200f%20the%20competitiveness.htm

2 The correlation coefficient between the growth rates series in EU and World is 0.87; however, part of

thisis explained by the fact the EU isincluded also in the World aggregate.
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Graph 111.1: EU and World average annual growth rates by manufacturing sector (%)
(1995-2005)
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Note: average annual growth rates of valued added in constant prices.

Source: UNIDO and own calculations for EU weighted average.

Graph 111.2 compares the sectoral specialization of the EU relative to the world average, in
1995 and 2005. The EU is highly specialized in machinery and equipment, fabricated metal
products, food and beverages and chemicals. The share of these sectors in manufacturing is
substantially higher than in the World as a whole. The EU exhibits significantly lower shares
in the manufacturing of radio and TV equipment, office machinery and computers and
electrical machinery. Between 1995 and 2005, the general trend has been towards a further
specialization in the EU relative to the World: the sectors with higher (lower) weight in the
EU in 1995 have increased (decreased) their share relative to the World.
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Graph 111.2: EU manufacturing specialisation: sector shares (%) in manufacturing
value added, EU minus World
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Source: calculated with data from UNIDO and AMECO database.

Table 111.1 compares growth rates in EU manufacturing relative to the world by grouping the
sectors by technology level®®. In both areas, sectoral growth rates tend to increase with the
level of technology. The slower growth performance of the EU is particularly evident in the
high and medium-high technology sectors, with the exception of chemicals where EU growth
exceeded the world average.

Tablelll.1: Average annual growth rates (%) in manufacturing value added in the
World and the EU, by technology group (1992-2005)

Technology group | Sector World EU
E!gﬂ & Medium- | chemicals and chemical products 3.6 4.1
i
g M achinery and equipment n.e.c. 1.9 1.3
Office, accounting and computing 6.6
machinery 12.9
Electrical machinery and apparatus 6.8 2.7
Radio, television and communication 121
eguipment 21.3 '
Medical, precision and optical 4.4
instruments 4.4 '
Motor vehicles, trailers, semi-trailers 4.5 3.5
23

These categories correspond to the OECD classification of sectors. However, the upper (high and
medium-high) categories have been merged, since the available data are not detailed enough to present
these two categories separately.
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Other transport equipment 5.2 2.6
Coke, refined petroleum products, nuclear
fuel 25 41
_ Rubber and plastics products 3.4 2.7
Medium-L ow Non-metallic mineral products 1.3 1.5
Basic metals 2.0 1.0
Fabricated metal products 1.1 2.2
Food and beverages 1.8 20
Tobacco products 1.3 -2.1
Textiles 0.2 -1.3
Wearing apparel, fur -1.8 -3.1
Low L eather, leather products and footwear -0.6 -4.3
Wood products (excl. furniture) 1.1 2.2
Paper and paper products 1.7 19
Printing and publishing 15 13
Furniture; manufacturing n.e.c. 1.2 11
Source: UNIDO; for the EU average: own calculations.
Note: EU-25 growth has been calculated as the weighted average of the growth rates in the Member States using
fixed weights for 2000.

The sectors in which the EU is specialized are highlighted in Table 111.1. EU’s specialization
profile is mixed: it is specialized in the medium-low and in the higher technology categories.
Data on export specialisation in Chapter V which split the upper technology category into
high and medium-high technology categories, show that the EU is specialized in medium-high
technology sectors, and not specialized in high technology sectors. In terms of growth
performance, the EU is specialized in sectors with medium-high (e.g. motor vehicle,
chemicals and rubber and plastics) and medium-low growth rates (fabricated metal products,
non-metallic mineral products and printing and publishing) in world demand. In contrast, the
share in the EU of the most dynamic sectors (office, accounting and computing equipment
and radio, television and communication equipment) is below the world average. Low
technology sectors are the least dynamic in the EU as well as the world; in this category,
several EU sectors exhibit negative growth rates.

I11.3 Sectoral growth inthe EU
111.3.1 EU performance in manufacturing and services against seven industrialised countries
The preceding Section 111.2 covered manufacturing only. The present Section looks at both

manufacturing and market services, and provides information on growth rates of value added,
employment and labour productivity for two areas the EU and a group of seven other
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industrialized countries (from now on “World-7"%*). Due to the absence of important
producers of manufactured goods like China, the data should be seen as a comparison of EU
performance relative to other industrialised competitors.

The evidence is presented in the form of scatter plots, in which the performance of the EU is
compared to World-7. The diagonal is the locus of equal annual growth rates, over 1993-
2003, in EU and World-7. Points on the right (Ieftg of the diagonal represent sectors with
higher (lower) growth rate in the EU than in World-7%.

The preceding section showed that growth in EU manufacturing has in general remained
below the growth rates in the rest of the world. The comparison in the present Section with
other industrialised countries gives a different picture of EU’ s relative performance: growthin
most EU manufacturing sectors has been higher than in the group of seven non-EU
industrialised countries (Graph I11.3). Among other possible factors, like the different period
of time covered, the presence of Chinaand other emerging countries in the World aggregate
used in Section 111.2 would explain the different performance of the EU relative to the World
and to other industrialized countries. The most significant exceptions are mining and oil
refining where the seven industrialised countries registered positive growth rates, while
growth was negative in the EU.

24 The data source is “Groningen Growth and Development Centre, 60-1ndustry Database, October 2005,
http://www.ggdc.net”. Data for World-7 are for 1993-2002. The acronym of sectors in the scatterplot
can be found in Table VI.1in Chapter VI “Annex: statistical nomenclatures’. The sectors considered in
this section correspond to thosein list C of the Annex. The EU” refers to EU-19. Missing countries are
the three Baltic States, Slovenia, Malta and Cyprus. Asregardstherest of the World, thisisagroup of 7
industrialized countries, namely, Australia, Canada, USA, Japan, Korea, Taiwan, and Norway. EU-19
and World-7 aggregated growth rates are calculated as a chained weighted average of the respective
countries' growth rates. To calculate country weights for each sector the EU-19 and World-7 aggregate
was calculated at international prices, using 1995 fixed PPS for GDP. Furthermore, for the EU,
“activities auxiliary to financial intermediation” does not include Czech Republic and Research and
Developments does not include Poland. Shipbuilding does not include the Czech Republic and
Slovakia. Aircraft excludes Slovakia. Water transport excludes Poland.

% Two ICT sectors are outliers in the manufacturing graphs. To make the graphs readable these two

sectors  are not  represented; see the relative position of these two sectors in
http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise _policy/competitiveness/2_Indicat
ors/Indicators%200f%20the%20competitiveness.htm.




Graph I11.3: Manufacturing value added, annual growth rate (%) (1993-2003)
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Source: calculated from “Groningen Growth and Development Centre, 60-Industry Database, October 2005,
http://www.ggdc.net”.

Note: average annual growth ratesin value added in constant prices. See aso footnotes 24 and 25.

As regards employment, most manufacturing sectors exhibited negative growth rates over the
period 1993-2003 in the EU as well as the other seven industrialised countries (Graph I11.4).
Exceptions are construction and motor vehicleswhere employment increased in the two areas.
In the EU, employment increased also in the manufacturing of rubber and plastics, metal
products, insulated wire, electrical machinery, and other manufacturing (including furniture).

In general, the decline in employment in manufacturing takes place in a context of substantial
productivity gains and does not involve a decrease in value added. Labour productivity in
manufacturing has increased at average annual rates which in most cases range between 2%
and 6% in the EU (nearly 8% in shipbuilding and more than 10% in telecommunications
equipment, see Graph I11.5).
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Graph I11.4: Manufacturing employment, annual growth rate (%) (1993-2003)
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Source: caculated from “Groningen Growth and Development Centre, 60-Industry Database, October 2005,

http://www.ggdc.net”.

Note: average annual growth ratesin employment. See also footnotes 24 and 25.
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Graph I11.5: Manufacturing labour productivity, annual growth rate (%) (1993-2003)

12

11

10

World-7

EU

Note: average annual growth ratesin productivity per hour worked. See a so footnotes 24 and 25.

Source: calculated from “Groningen Growth and Development Centre, 60-Industry Database, October 2005,
http://www.ggdc.net”.

The previous graphs on manufacturing gave a reasonably positive view of EU
competitiveness in comparison to other industrialised countries: in the majority of
manufacturing sectors, EU growth rates are smilar to, or higher, than in other industrialised
countries. A large number of manufacturing sectors — however with important exceptions —
recorded higher productivity growth rates. In the following, EU performance in market
services will be looked at, and the data will give a much less positive view of EU
competitiveness, with in general lower growth rates, linked with weaker productivity
performance. .Nearly all market services industries in the EU grow, on average, at lower rates
than in the other seven industrialised countries, with the only noticeable exception of water
transport, and to alesser extent transport supporting activities (Graph I11.6).

Two particularly dynamic sectors in both the EU and the other industrialised countries are
computer and related activities, and communications, with growth rates of 7% and over 8%
respectively in both areas. Also other business services exhibit high growth, averaging 4.5%
annually in both areas. This underlines the importance of services which support the
development of enterprises in all sectors: software development and other computer related
activities, communications (which, among a large range of activities includes Internet
services), and business servicesin general.
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Graph I11.6: Market services value added, annual growth rate (%) (1993-2003)
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Source: calculated “Groningen Growth and Development Centre, 60-Industry Database, October 2005,
http://www.ggdc.net”.

Note: average annual growth ratesin value added in constant prices. See also foothote 24.

Employment growth in market services has been strong in both the EU and the other
industrialised countries (Graph 111.7). Employment in computer and related activities, and in
other business services, two sectors mentioned among those with the highest growth rates in
value added, are also the two with the highest growth in employment. Communications has
gone through a process of re-organization and increase in labour productivity, at least in the
EU, which resulted in declining employment, in contrast to the other industrialised countries
As regards the relative performance of the two areas, the picture is mixed. Other business
services are particularly dynamic in creating jobs in the EU, with an employment growth rate
of about 6% (less than 4% in World-7).I Inland transport recorded negative growth in the EU
and positive in World-7.
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Graph I11.7: Market services employment, annual growth rate (%) (1993-2003)
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Source: calculated from “Groningen Growth and Development Centre, 60-Industry Database, October 2005,
http://www.ggdc.net”.

Note: average annual growth ratesin employment. See aso footnote 24.

While the employment performance of market services has been comparable in the EU and
the other several industrialised countries, the higher growth rates in value added outside the
EU are linked to the superior growth of labour productivity in the other industrialised
countries (see Graph 111.8). With the exception of communications, water transport and inland
transport, in all other services industries, the productivity performance of the EU is similar to
or weaker than that in the other industrialised countries Given the importance of efficient
market services for the development of services themselves and of other sectors of the
economy, this gap highlights the importance of — and scope for — improving the
competitiveness of servicesin the EU.
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Graph I11.8: Market services labour productivity, annual growth rate (%) (1993-2003)
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Source: calculated from “ Groningen Growth and Development Centre, 60-Industry Database, October 2005,
http://www.ggdc.net”.

Note: average annual growth ratesin productivity per hour worked. See aso footnote 24.

111.3.2 Recent sectoral developmentsin the EU

The present Section complements the previous two Sections by looking at data up to 2006 for
EU manufacturing production, employment, labour productivity and Unit Labour Costs.

Growth rates are presented in Graph 111.9, which ranks the sectors by the average annual
growth rate of the production index over 1995-2006%. The graph also shows the average
annual growth rate in the last three years, 2004-2006, which were not covered in the previous
Section. The most recent developments coincide with the growth over the longer period 1995-
2006. In this respect, the conclusions of the two preceding Sections would not be substantially
affected by an extension of the data up to 2006. In most cases the trend of 1995-2006
accentuated in the last three years, with high growth sectors (ICT sectors, like radio and TV
equipment, recycling, other transport equipment, electrical machinery, machinery and

% Sectoral growth is measured using the production index, while in the previous section the variable used

was value added in constant prices. Despite the difference in theindicators and sources used, the profile
of sectoral growth isto alarge extent comparable, with a few exceptions. The coefficient of correlation
between the average annual growth rates over 1995-2003 calculated from the two series (production
index and value added in constant prices) is 0.67. In the calculation of the correlation coefficient, the
growth of value added in I1SIC sectors 30 (office machinery and equipment) and 321 (electronic
components and valves) is measured using nationa deflators (see O’ Mahony and Van Ark (2003), EU
productivity and competitiveness: an industry perspective, European Commission. List B of products
(see Table VI.1in the Annex) is used in this Section.
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equipment n.e.c., and mineral oil refining) growing faster still and declining sectors —tobacco,
textiles and leather and footwear- recording a steeper decline.

Graph 111.9: Average annual growth (%) in EU manufacturing production by sector
(1995-2006)
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Growth rates of labour inputs (persons employed and number of hours worked) and of derived
indicators of competitiveness, like labour productivity and ULC, are presented, in the form of
rankings, in Graphs I11.10 through 111.12. All in all, employment in manufacturing industries
decreased over the last 10 years. This trend applies to most individual sectors, with the
following exceptions: recycling, motor vehicles, rubber and plastic and metal products The
performance of these sectors over 2004-2006 is in some cases contrasting: for example, for
motor vehicles and rubber and plastic the positive development over the whole period is
broken in 2004-2006.

Graph 111.12 ranks sectors in terms of annual growth rates in unit labour costs (ULC) to
measure price competitiveness. Sectors with high growth in ULC and, consequently, by
unfavourable developments in price competitiveness include leather and footwear, tobacco,
clothing, textiles, and oil refining, which exhibit annual growth rates in unit labour costs
greater than 2%. On the other extreme, unit labour costs declined in office machinery and
radio and TV equipment, along with chemicals, electrical machinery, and motor vehicles. The
high growth in ULC in textiles and clothing exerts pressure on prices or profits, or both,
which in turn lowers expectations on returns on investment return and causes negative
developments in capital formation and production. This is reflected in poor revealed
comparative advantage and performance in external trade.
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Graph 111.10: Average annual employment growth (%) in EU manufacturing by sector

(1995-2006)
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Graph 111.11: Average annual growth (%) in labour productivity in

by sector (1995-2006)
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Graph 111.12: Average annual growth (%) in unit labour costsin EU manufacturing by
sector (1995-2006)
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Graph 111.13 illustrates the existence of a positive link between sectora growth and
employment. Graph 111.14 compares developments in unit labour costs with employment
growth by sector. For textiles and clothing as well as leather and footwear, the high growth in
unit labour codts is associated with strong decreases in employment. Sectors with more
competitive growth rates in unit labour costs in general record better performance also in
terms of employment. Graph [11.16 shows the positive relationship between [abour
productivity on the one hand, and wages and salaries per person on the other.




Graph 111.13: Average annual growth (%) in EU manufacturing production and

employment by sector (1995-2006)
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Graph I11.14: Average annual growth (%) in EU manufacturing employment and unit

labour costs by sector (1995-2006)
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Graph 111.15: Average annual growth (%) in EU manufacturing labour productivity
and employment by sector (1995-2006)
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Graph 111.16: Average annual growth (%) in EU manufacturing labour productivity
and wages per person, by sector (1995-2006)
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111.3.3 Growth, industry mix and competitiveness in EU Member States

Section 11.3 showed the diversity in the industrial structures and specialization across the EU
Member States, and Section 111.3.1 showed that growth rates vary substantially across sectors
in the EU. Beyond the dynamism of sectorsin the global economy or at the EU level, country-
specific conditions (e.g. business environment, policy measures and competitiveness of the
industry) have an influence on sectoral growth in each country, and, ultimately, on the growth
of the country as a whole. A better understanding of the role of sectors in EU countries
economic growth can be obtained by measuring the magnitude of the effects of the three
above-mentioned components’’.

In the following, the country growth rates are decomposed into three components, related
respectively to: a) what the country shares with the EU as a whole in terms of sectoral growth;
b) the sectoral composition, or industry-mix of the country: are higher-growth sectors more
(less) prominent than in the EU as a whole; and c) the country-specific competitiveness

z The decomposition is carried out using standard dynamic shift-share analysis techniques. Total value

added in country “c” at the end of the period is calculated asfollows:
o c ~eu o Cf~eu eu o Cf~C eu
aVAﬁg +aVA1(gi -9 )+aVAﬁ (gi'gi )

where: VA = value added of sector “i” in country “c”; g° = GDP growth in country “c”; g™ = growth of
GDP in EU; g° = growth of sector “i” in country “c’; g™ = growth of sector “i” in EU. The
decomposition is applied to growth over 1993-2003. To avoid the problems posed by static shift-share
andysis the decomposition was applied to every year and the effects were averaged to obtain the effect
for the whole period. See Richard A. Barff and Prentice L. Knight Il (1988), Dynamic shift-share
analysis, Growth and Change, val. 19, No. 2, Spring.
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situation: are individual sectors growing faster (more slowly) than in the EU as a whole The
first component, EU growth, captures the fact that sectors in a country are likely to share the
sectoral growth dynamics in the EU. The second component, industry structure, implies that a
sectoral structure biased towards fast (low) growth industries will benefit (harm) the growth
of the country as awhole. Finally, the third component, competitiveness effect, encompasses a
large range of, favourable or unfavourable, factors, which can boodt, or deteriorate, the
growth of the country relative to the EU.

The results are presented in Graph 111.17, in which the three components of the total growth
rate (growth of GDP) are shown. The EU growth is the growth of the EU as a whole, and the
difference between a specific country and the EU average growth rates explained by the
industry structure and competitiveness effects. In other words, the graph shows the sectoral
forces that lead a country to grow more or less than the EU average. More precisely, it shows
whether sectoral competitiveness and sectoral composition in a country are favourable to
growth.

An example of negative impact of sectoral competitiveness on growth is France, Germany
and Italy. In the case of Italy the sectoral composition also contributes to a growth rate lower
than the average. The Czech Republic and Belgium are also affected by negative
contributions of the competitiveness effect. In a number of cases (Austria, Belgium, Denmark
and Portugal) the two effects exhibit opposite signs and the net effect is negligible. In any
case, for Austria, Belgium and Denmark the absolute value of each of these two components
is low. In some countries no negative effects are visible, and growth is boosted by sectoral
competitiveness or sectoral composition, or by the two effects together. Ireland is a special
case, where the sectoral competitiveness effect is greater than the EU share, and the industry-
mix is nearly of the same magnitude as the latter. The UK benefits from positive sectoral
competitiveness and an industrial structure that contributes also positively to the growth of the
country. In all the other cases (small and medium countries, with the exception of Poland and
Spain) competitiveness contributes substantially to growth rates higher than the in the EU.
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Graph 111.17: Components of country growth (%)
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Graphs 111.18 and 111.19 show the ranking of countries according to the size of the industry
structure and competitiveness effects respectively. Ireland, Luxembourg, Greece and Spain,
along with the new EU Member States with the exception of Czech Republic, are in the first
ranks in terms of the contribution of sectoral competitiveness to growth, while economic
growth in three large countries (Germany, Italy, and France) is negatively affected by this
effect. Ireland, and to a lesser extent UK, Sweden, Belgium, Hungary and Germany, benefit
from a favourable industry mix, while Greece, followed by Portugal, Poland, Slovak
Republic, Spain, Italy, Austria, Netherlands and Denmark, are in the opposite position with
unfavourable industrial structures.

Finally, countries can be classified in four groups according to their position as regards the
sign of the two effects. Countries in the North-West side of Table 111.2 are in an optimal
situation, as they benefit from both a favourable industry structure and above -average
performance in sectoral growth. In contrast, in the two countries in the South-East zone, Italy
and Czech Republic, the contributions of the industry structure and the competitiveness of
their sectors are negative (in the case of the Czech Republic, the industry mix effect is
negligible). The rest of the countries are in a mixed position. For Belgium, France and
Germany, the competitiveness of their sectors exerts a negative influence on economic
growth, while these countries benefit from a favourable industrial composition. The case of
Belgium is nevertheless different within this group, in that the two effects are of nearly the
same magnitude.
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Graph 111.18: Competitiveness effect - Contribution to country growth
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Graph 111.19: Industry structure - Contribution to country growth
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Table I11.22 EU countries grouped by the sign of the industry structure and
competitiveness effects
I ndustry mix
(+) ()
Austria
Finland Denmark
@ Hungary Spain
= ) Ireland Greece
> L uxembourg Netherlands
% Sweden Poland
Q United Kingdom Portugal
§ Slovakia
Belgium .
Czech Republic
)] Germany Italy P
France
Source: Graph 111.16.

111.3.4 Cyclical profile of EU manufacturing sectors

In this Section the index of production is used to determine the cyclical profile of each
manufacturing sector, which is valuable information for the analysis of sectoral developments,
particularly in the medium and short run.

The cyclical characteristics of manufacturing sectors are assessed here using the industrial
production index for individual sectors and for manufacturing industry at large. The
information used is the production index for Germany?® and the EU. The results are presented
in the form of graphs, which show the sectoral profile of each sector relative to total
manufacturing, and a table with basic descriptive statistics. It is important to note that the
objective of this Section is merely to show the cyclical profile of manufacturing sectors and to
draw the attention to the importance of taking this into consideration when describing and
analysing sectoral performance. The objective of this exercise is not to date the cycle phases
(peaks and troughs), nor to analyze synchrony across sectors and countries, but to compare
the contrasting cyclical patterns of different industries, as well as to visually inspect the phase
of the cycle one given industry goes through in a particular point in time. The approach used
is standard and the description of the cycle and comparisons across sectors are based on
descriptive statistics. A more detailed analysiswould go beyond the scope of this publication.

2 The main objective of this section is to show the cyclical pattern of manufacturing sectors in the EU,
which reguires the use of long time series of data. However, the time series available for EU cover only
the period 1990-2006. In this context the interest of using data for Germany is twofold: first, the data
cover nearly three decades; secondly, Germany accounts for a significant share of EU’s manufacturing
production and is expected to mirror the EU cyclical profile. The production time series have been
filtered with the Hodrick-Prescott method. The sample for Germany is January 1978-January 2006, with
atotal of 337 monthly observations. The industrial production series for Germany has been adjusted to
avoid the break in January 1991. The cycle has been extracted for Germany and for the EU using data
for 1990-2006. The results have been compared to the cycle for Germany extracted from the long time
series (1980-2006). The results from Germany’ s long time series have been retained for presentation.
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The cyclical component of total manufacturing in Germany is presented in Graph 111.20, along
with the cyclical component extracted from 1990-2006 data for EU and Germany®. To
summarize the results obtained for all manufacturing sectors?®, the standard deviation of the
cyclical component and the cross-correlogram of each sector’s cyclical component with the
one for manufacturing at large, as an indicator of synchrony of the cycle, have been
calculated. For presentation purposes, sectors have been grouped in six homogeneous clusters
according to the values of the standard deviation and the cross-correlation of each sector with
manufacturing. The results for individual sectors are presented, by group, in Table 111.3,
which shows the maximum and minimum values, the standard deviation, and the cross
correlation with the general business cycle™.

Graph 111.20: Germany and EU manufacturing production - cyclical component

I Germany (1978-2006)
Germany (1990-2006)
EU (1990-2006)

Source: own cal culations from Eurostat short-term indicators data

2 The use of the three seriesis to show visually that the cyclein Germany, calculated from both the 1978-

2006 and the 1990-2006 series, reflects closdly the cycle in the EU. It is on this basis that the data for
Germany are used to identify the cyclical profiles of sectorsin the EU.
%0 The sectors analyzed are at 2-digit level of NACE Rev.1, with the exception of NACE items 31, 33, and
35, which are presented at 3-digit level (list D in Table VI.1).
3 “Industrial process control equipment” is an outlier in group 4, in that the crosscorrelation with
manufacturing is very low. In terms of synchrony with the business cycle it would belong to Group 6,
where it would be an outlier asregards the standard deviation.
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Tablell1.3: descriptive statistics of the cyclical component of sectors

SECTOR Group M ax. Min. Std. Dev. Cross
correlation

Textiles 1 5.8 -5.1 2.18 0.85

Rubber & plastics 1 35 -4.3 1.38 0.83

M etal products 1 35 -3.8 1.44 0.88

Machinery and 1 45 45 193 0.85

eguipment n.e.c.

Electric motors 1 53 -4.2 1.80 0.81

M otor vehicles 1 55 -6.5 1.93 0.81

Electricity distribution 1 45 44 1.69 0.88

and control apparatus

Basic metals 2 51 -7.7 2.68 0.77

Instrumentsand 2 9.2 48 2.50 0.77

appliances for measuring

Tobacco 2 12.7 -74 2.77 0.54

Office machinery 2 124 -6.8 3.09 0.60

Insulated wire 2 14.2 -6.3 343 0.68

Accumulators, primary

cellsand primary 2 7.7 -5.0 2.48 0.60

batteries

Electronic components 2 18.6 -8.2 4.00 0.70

Watches and clocks 2 12.0 -12.7 5.33 0.82

Food products 3 4.8 -2.8 1.02 0.43

Wood and wood 3 47 44 2.00 051

products

Pulp, paper and paper 3 33 3.1 113 071

products

Publishing, printing and

reproduction of recorded 3 238 -2.3 0.99 0.60

media

Chemicalsand chemical 3 258 31 1.30 059

products

Non-metallic mineral 3 53 35 164 059

products

Lighting equipment and 3 6.2 36 1.78 0.62

electric lamps

E_'ee_c"a”ca' equipment 3 47 45 1.80 0.66

M edical and surgical

equipment and 3 37 -4.2 1.44 0.51

orthopaedic appliances

Optical instruments 32 -3.1 111 0.56

Other transport 7.2 51 1.99 0.47

eguipment n.e.c.

Leather and leather 4 7.9 97 2.99 031

products

Coke, refined petroleum

products and nuclear 4 6.6 -6.6 2.46 0.36

fuel

Industrial process 4 7.4 7.9 271 011

control equipment

Aircraft and spacecr aft 4 5.0 -4.4 1.83 0.32

Wearing apparel 5 11.6 -12.9 4.62 0.43

TV and radio 5 182 -108 437 041

transmitters

TV and radio receivers,

sound/video recording 5 144 -8.7 4.09 0.38

appar atus

M otorcycles and bicycles 5 13.5 -15.4 4.81 0.29

Repairing of ships and 6 222 241 7.20 0.01

boats

Railway and tramway

locomotives and rolling 6 145 -19.4 5.68 -0.20

stock

Source. own cal culation from Eurostat short-term indicators data.
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Group 1 exhibits strong synchrony with total manufacturing and the amplitude of the cycle is
relatively small. Textiles, rubber and plastic, metal products, motor vehicles, electric motors
and electricity distribution and control apparatus are the sectors in this group. Although all of
them have in common the characteristics mentioned, a more precise view can be obtained
from the graphs in:

http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise_policy/competitiveness/2 Indicators/Indi
cators%200f%20the%20competitiveness.htm.

These graphs show that at certain periods of time the impact of the cycle is particularly strong
on some sectors®. The trough for motor cars in 1993, machinery in 1988 and 1999, and
electric motors in 1999 are examples of this. The same applies to some peaks for these or
other sectors (e.g. metal productsin 1995).

To some extent group 3 exhibits similar characteristics to those of group 1. In fact, the
amplitude of the cycle is smaller, although the synchrony with the general business cycle is
less manifest. Some strong cyclical movements can be spotted among the capital goods
(lighting equipment and electric lamps, electrical equipment n.e.c. and other transport
equipment n.e.c.) in this group in the early 2000s, just to cite the most recent examples.

The other four groups of sectors have in common a quite distinct cyclical behaviour relative to
the general business cycle, but substantial differences can be observed among them.

Sectors in group 4, 5 and 6 are characterized by medium-low and low (group 6) synchrony
with the general business cycle. As regards amplitude, this increases gradually from group 4
to group 6. They exhibit the strongest difference with the general business cycle. This
obviously refers to the average amplitude and synchrony, as in some cases (wearing apparel
and motorcycles and bicycles) the highest variation takes place before 1990. Contrary to the
above three groups, group 2 is different from the general business cycle in amplitude, as the
synchrony is the second highest among the six clusters.

[11.4 Growth factors: capital and technology

Indicators on the use of labour inputs have been presented in the previous section. The present
section presents indicators of other factors of production, namely, gross fixed capital
formation (GFCF), human capital and technology. The indicators presented are the average
annual growth rate of GFCF, the educational attainment of employment, R & D expenditure
as percentage of value added, and two indicators calculated from the number of patents.

[11.4.1 Gross Fixed Capital Formation

Investment in physical capital is the first of the growth drivers presented in this section.
Capital formation increases production capacity and, by improving labour productivity,
contributes to the competitiveness of firms and sectors. Furthermore, capital goods drive in
technology, materialize innovation, incorporate intangibles (e.g. software) into the production
process, and facilitate change and re-organization. In addition, investment decisions are

32 As a matter of fact, the standard deviation is an indicator of the average amplitude over the whole

sample.

74



forward-looking and, therefore, closely linked to the medium and long term expectations of
the sector.

This section presents average annual growth rates of GFCF over 1995-2004. The results, in
form of a ranking of sectors according to GFCF growth, are shown in Graph 111.21%,
Although presented at arelatively aggregated level of sectors, thisgraph shows some features
of sectoral growth in the last ten years. Interestingly, the first four sectors in the ranking of
investment growth are services (highlighted in blue), and all services activities, with the
exception of other community, social and personal services, exhibit growth rates higher than
manufacturing. The first sector is transport, storage and communication, which basically
provides services to other businesses, and to a lesser extent, yet significant (e.g. post and
telecommunications services), to consumers (see Sedion 1V.2.1). As a matter of fact, this
sector encompasses activities that manage the movement of goods and persons, and facilitate
the transmission of information and knowledge, which are crucial for the competitiveness of
EU businesses in both the internal and international markets, as well as to meet consumers
needs in a context of increasing mobility. Within this sector, communications, basically
telecommunications, account for 40% of GFCF, and land transport for 28%. Also within that
sector, supporting and auxiliary transport activities is a sizeable sub-sector of increasing
importance for the efficiency of all transport activities, as it includes storage and management
of transport infrastructures. As a matter of fact, this sub-sector increased steadily its share,
and, on average, accounts currently for 22% of GFCF in the sector as a whole*. The second
market services sector at the top of the ranking is wholesale and retail trade. The average
annual growth rate of 4.5% in GFCF over the last decade should contribute to improving
labour productivity in sectors, in which (particularly in the case of retall trade and sales and
repair of motor vehicles) EU’ s performance is lower than in other industrialized countries (see
Section 111.3). The investment dynamism of the two other services sectors, education and
public administration, occurs in two areas, accumulation of human capital and public
infrastructure, which create externalities from which all other sectors and the economy as a
whole benefit.

Manufacturing sectors exhibit a mixed picture, which in some cases clearly mirrors the
sectoral trends described in Section 111.3. This is clearly the case of textiles and textiles

3 GFCF growth rate is calculated for an aggregate of the following 12 EU countries: Austria, Belgium,

Germany, Denmark, Finland, Greece, Ireland, Italy, Netherlands, Poland, Sweden and UK. The EU-12
growth rate is the weighted average of the individual countries growth rates. The aggregate has been
calculated as a chained index; the weights are shares of each country and sector in EU-12, where thisis
calculated using PPS for GFCF for 1995. Due to lack of data Sweden is excluded in 2003, and Sweden,
Germany and Italy in 2004. Furthermore, Netherlands is excluded in al years for sector “leather and
leather products’. Thisindicator is calculated from National Accounts dataand can be presented only at
Section and, for manufacturing, sub-Section level of NACE Rev.1 (seelist C in the Annex, Table VI.1).
In other words, the number of manufacturing sectors considered is 14. To check for the robustness of
the results the average annual growth rate of GFCF over 1995-2004, 1995-2002 and 1995-2003, which
have different country coverage, are presented in:
http://europa_eu.staging.entr.cec.eu.int/enterprise/enterprise_policy/competitiveness/2_Indicat
ors/Indicators%200f%20the%20competitiveness.htm.

The pair-wise correlation coefficient among the three series of growth rates is between 0.91 and 0.94.

3 These percentages are presented to give information on the camposition of the relatively highly

aggregated sectors for which GCFC growth rates were cal culated. The percentages are cal culated for the
second half (1999-2003) of the period considered for the calculation of the GFCF series and refer to a
reduced number of countries: Austria, Belgium, Germany, Denmark, Finland, Italy, Sweden and United
Kingdom. Thefigures presented in the text correspond to the average of this period.
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products, and leather and footwear, two sectors for which the negative growth in investment
goesin line with the equally negative developments of production and employment. The same
applies to coke, oil refining and nuclear fuel, a sector which exhibits negative growth in value
added and stagnation in the index of production. All other manufacturing sectors exhibit, to
various degrees, positive growth rates. Wood and wood products and transport equipment are
the most dynamic sectors, followed by chemical industry and other manufacturing activities
(including furniture). Rubber and plastic products completes the list of manufacturing sectors
that have growth rates higher than the average. Despite the fact that the GFCF series covers
some of the biggest EU countries it has to be bore in mind that the country coverage of this
series and of the production data is different. Thus the association between these two
indicators must be interpreted cautiously. The correlation coefficient (0.74) between the
average annual growth rates of GFCF and production confirms that, on average, the
dynamism (or lack of) in the various sectors is reflected in both output and investment
expenditure®.

Graph I11.21: EU Gross Fixed Capital Formation annual growth rate (%) (1995-2004)
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Source: calculated from Eurostat data.

[11.4.2 Human capital

While physical capital has traditionally played a crucia role in models of economic growth,
the idea that labour inputs, as measured, for example, by the number of hours worked, are not
homogeneous has gained importance in the explanation of economic growth. Thus human

% The small number of observations (only manufacturing sectors are considered) and the way the

correlation is measured do not allow drawing formal conclusions as regards the relation of investment to
the change in output. The correlation refers to the average growth rates over the whole period, no lags
are included, the effect of the business cycle on the different sectors is not taken into account, and the
GFCF variable includes replacement investment.
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capital appears as an additional factor of production, which contributes to explain differences
in economic growth across countries. The stock of human capital makes different the
productivity of individuals, and is frequently presented in relation to two components, namely
health and education. The purpose of this Section is to present an indicator of human capital at
sectoral level related to the second of these two components, education, which in modern
economies is a crucial component of the process of production.

To the extent that human capital consists of the stock of knowledge, skills and experience
embodied in the labour force, a usually calculated proxy for it is based on the process of
accumulation of knowledge via formal education. This has the advantage of being easily
available although it is, in any case, a rough approximation of human capital, which does not
take into account the postschooling accumulation of human capital from training at the
workplace and experience (learning by doing)®. In this chapter the indicator used is the
distribution of employment in each sector by educational attainment®”.

Graph 111.22 shows the distribution of employment by educational attainment for EU-25 by
sector in 2005. Sectors® are ranked, in descendent order, according to the percentage of
employment with high education. The difference across sectors is basically in the dichotomy
“high-low” educational attainment. Focusing on high and low education levels broadly
speaking three groups of sectors can be identified. First are sectors with predominance of high
education employment. In the first places are services sectors, like computer and related
activities, financial sectors, and other business activities, followed by manufacturing activities
as chemicals, radio, TV and telecommunications equipment, medical, precision and optical
instruments. At the other end of the distribution are the sectors characterized basically by the
prevalence of low education: from wearing apparel, textiles, and wood and wood products, up
to pulp and paper. Other sectors —from supporting transport activities through other transport
equipment and printing and publishing- are in an intermediate position, with a similar share of
high and low education, and in any case it isimportant to bear in mind that medium education
is the prevalent (between 50 and 60%) educational attainment in all sectors, with the single
exception of computer and related activities. Needless to say, in interpreting these figures it
has to be bore in mind that the meaningful indicator should be the flow of services from the
human capital stock, which is related to the utilization rate of the human capital stock, rather
than the capital stock itself.

Besides the relevance of human capital for the analysis of growth and growth-related issues,
the education level of the labour force is important to assess competitiveness, particularly in
the international context. By facilitating the adoption and development of technology and
ideas human capital makes businesses and sectors competitive. Labour intensive sectors

% For adiscussion of proxies for human capital in empirical studies, see A. Greiner, W. Semmler, and G.

Gong (2005), The forces of economic growth — A time series perspective, Princeton Universty Press,
Section 4.3. On different ways to measure the stock of human capital, including a discussion on the
limitations of educational attainment as a proxy for human capital, see OECD (1998), Human capital
investment, Centre for Educational Research and Innovation, Paris
37 Educational attainment is measured as the percentage of employment that has attained high, medium
and low education, which correspond to ISCED 0-2, 3-4, and 5-6 categories respectively. The sourceis
the Eurostat Labour Force Survey.

3 Sectors shown are from 15 to 74 and correspond to list B in the Annex, Table VI.1. Non-market sectors
are excluded. Some sectors (e.g. leather and leather products, ail refining and office machinery) are
excluded because the sample size for the specific sector and educational attainment category is not big
enough.
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characterized by low education employment may be particularly sensitive to competition from
low wage developing countries. Examples of manufacturing sectors that are in this situation
are wearing apparel, textiles, furniture and other manufacturing, and fabricated metal
products, which, besides, exhibit poor performance in external trade in terms of the Revealed
Comparative Advantage index (see Chapter V). On the other side, chemicals, the
manufacturing sector with the highest component (33%) of high education employment, and
also characterized as capital intensive, is in the first places regarding revealed comparative
advantage. Yet it is worth mentioning that unit labour cost, and not uniquely the wage
differences, isthe relevant indicator to assess price competitiveness, and that gains from trade,
for both high and low wage countries, are determined by comparative, rather than absolute,

advantage.

Graph 111.22: employment by educational attainment (%)
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[11.4.3 Technology: R&D and patents

The two indicators presented so far refer to capital, both physical and human, two important
factors of production and engines of growth, which have played an important role in the
analysis of growth. GFCF, a flow variable, measures the process of accumulation of physical
capital, while the educational attainment of the labour force is an indicator of the stock of
human capital. The present Section extends the statistical coverage of factors of growth to
present explicit indicators of technology, a factor considered as a residual in neoclassical
models of growth. The indicators presented here refer, on the one hand, to the inputs for the
production of inventions and, on the other, to the output of this process. More precisely, the
first indicator is based on R&D expenditure and the second one on the number of patents.
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111.4.3.1 R & D expenditure

The resources devoted to the production of inventions in the form of research and
development expenditure, as a percentage of value added, is used as indicator of technological
effort in each industry®. The results are presented, for manufacturing sectors, in the form of a
ranking in Graph 111.23. Although static, the data reveal the high variation in R&D intensity,
which leads to the various technology categories used in the analysis of sectors®. Broadly
speaking, Graph 111.23 shows a group of sectors in which the research and development inputs
account for more than 5% of value added. This group includes ICT sectors, chemicals and
pharmaceuticals, scientific instruments, transport equipment and machinery. The rest of
sectors belong to a category of lower R&D intensity, among which it is worth mentioning the
last five in the ranking: printing and publishing, wood and products of wood, textiles,
fabricated metal products, and pulp and paper.

As presented in the graph, this indicator reveals the relative R&D intensity of the various
manufacturing sectors, but is not an indication of the actual R&D effort carried out in these
sectors in the EU relative to its main international competitors. However, the latter is a major
determinant of competitiveness and growth, particularly for sectors in the first places of the
ranking. The relative growth of sectors in the EU has been presented in Section 111.3, while
the comparative advantage of sectors will be analyzed in Chapter V. Nevertheless, it is worth
mentioning here that the performance of the EU in R&D intensive sectors is mixed. To takea
few examples: chemicals, including pharmaceuticals, and aircraft and spacecraft are in the
first ranks of growth and revealed comparative advantage indices. As regards radio, TV and
telecommunications equipment it has to be said that it includes three sub-sectors in which the
EU exhibits contrasting performance: electronic valves and tubes and telecommunication
equipment are particularly dynamic sectors in terms of growth, which is not the case of radio
and TV receivers. However, as regards revealed comparative advantage telecommunications
equipment is in an intermediate position and the two other sectors in the last places of the
ranking.

As the R&D expenditure indicator shows the R&D intensity of each sector, relative to the
other, but does not measure the relative effort of the EU vis-&vis international competitors, it
can be used for descriptive purposes and to understand the technology of each sector.
Furthermore, a drawback of this indicator is that it measures the input into the innovative
process, but does not capture the actual result of this. The indicator in next Section provides
more comprehensive information on the actual effectiveness of the R&D effort.

% The basic source is OECD ANBERD and STAN databases. A number of sectors have been broken
down into further detail using corresponding percentages for intramural R&D expenditure from
Eurostat New Cronos database. The aggregate is EU-9 composed of Belgium, Germany, Spain, France,
Italy, Netherlands, Finland, Sweden, and United Kingdom.

40 For example, Chapter V analyzesinternational trade in four technol ogy categories of sectors.
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Graph 111.23: EU R& D expenditure as % of value added (2001)
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111.4.3.2 Patents

Patent gtatistics are the basis for indicators pertaining to the output side of the knowledge
production function, and despite the drawbacks of this indicator, the information is of
interest in various respects. Various aspects make patents particularly useful as a proxy for
technology and technological developments. Patent statistics refer to the actual output of the
innovation process undertaken by firms and sectors. They provide information on a large
number of sectors and technologies and, what is particularly interesting, they permit a good
coverage of developments over time. Availability of data for a large number of countries also
allows the calculation of the relative performance of the EU, or any other country and region,
relative to the World.

Two indicators based on the number of patents are used in this section. The first indicator,
namely PAT1, compares the ratio of patents to employment in a sector, relative to the same
ratio for total manufacturing®. PAT1 is used to make comparisons among sectors within the

4 Griliches, Z. (1990), Patent gtatistics as economic indictors: a survey, Journal of Economic Literature,
Vol. XXVIII, pp. 1661-1707 discusses a number of issues related to patents, including the advantages
and drawbacks. See also Pavitt, K (1985), Patent statistics as indicators of innovative activities:
possihilities and problems, Scientometrics, Vol. 7, Nos 1-2, pp. 77-99; Slverman, Brian S. (2002),
Technological resources and the logic of corporate diversification, Routledge, capter 4; and Griliches,
Z.(ed.)) (1984), R&D, patents and productivity, The University of Chicago Press.

42 Thefirst indicator compares the number of patentsin a sector with the employment of the same sector,
relative to total manufacturing patents and employment respectively:
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EU. The second indicator, PAT2, compares the number of patents of a given sector in EU
with the number of patents of the same sector in the World, and is, therefore, an indicator of
the EU relative performance®,

Graph 111.24 shows EU* sectors ranked in descendent order according to the value of
PAT1%*. As PAT1 relates the number of patents in a sector relative to employment, it
measures, across sectors, innovation intensity, which, as it was the cae with R&D, varies
substantially across sectors: from the highest values of the index in three ICT sectors (office
machinery, telecommunications equipment, and electronic valves and tubes) to the nearly
negligible value for clothing, wood and woo products, and printing and publishing. As a
matter of fact, athough the sectoral classification for R&D and PATL1 is different, the
correlation between the two indicators is perceptible from the two Graphs.

PATLE%
PAT
PAT1= U=

Li,E%
LT,EU

PAT,; gu: patentsfiled by sector EU “i”

PAT+gy: patentsfiled by EU “al sectors’

Ligu: employment of EU sector «i»

L1 gu: total employment inthe EU

Values greater (Ilower) than 1 indicate that the sector is more (less) research intensive than the other.
The second indicator compares the number of patents of a given sector in EU with the same sector in
the World, and it is defined by the following ratio:

PAT, ,E%
PAT
PAT2= U=

PAT, ,
PAP; ,,

PAT; gy : number of patentsfiled by EU sector «i »
PATt gy : number of patents filed by EU “all sectors”
PAT;w : number of patentsfiled by World sector «i »
PATrw : number of patentsfiled by World “all sectors’

where:

43

where:

“ The patents considered in the calculation of these indicators are patents filed by sector with the USPO
and the EPO. A more appropriate source would be the so-called triadic patens. However, these are not
available by sector. The sectors considered are basically 2-digit industries from NACE Rev.1
nomenclature of economic activities, with more detail for some sectors: ICT and chemical (seelist Cin
the Annex, Table VI1.1).

° The indicators are calculated from US (USPO) and EU (EPO) patents offices are highly correlated. The

indicator is for EU-15, for which longer time series are available, and used later to ook at changes in
the indicator over time.
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Graph I11.24: R&D intensity - PAT1 (mean 1999-2002)
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Source: calculated from Eurostat data and "Groningen Growth and Development Centre, 60-Industry Database,
September 2006, http://www.ggdc.net”.

From the point of view of the analysis of competitiveness and performance is more interesting
the second indicator, PAT2. Indeed, by comparing performance of EU sectors with
performance of the same sectors in the World, this indicator measures specialization or
competitiveness in the patenting process in the EU economy. The results for this indicator are
shown in Graph 111.25, in which sectors are ranked according to PAT2 calculated from the
European Patent Office (EPO), which is presented along with the same indicator calculated
from the US Patent Office (USPO). Although, in general the two rankings are similar, there
are differences in five sectors, namely wood and wood products, oil refining, food and drinks,
pharma}l%euticals and chemicals, for which the propensity to patent in the US is higher than in
the EU™.

However, the most interesting information from Graph 111.25 refers to the relative position of
EU sectors, or their competitiveness in the process of producing inventions. Interestingly, the
graph shows the weakness of the EU in the most R&D intensive sectors. The value of the
index isbelow 1 in ICT sectors, scientific and other instruments, and pharmaceuticals, though
these results need to be nuanced as regards pharmaceuticals, as this sector’s relative good
performance in patenting can be appreciated from the high index in the US. The same applies
to chemicals, a sector in an intermediate position in the EU (index close to 1), but with much
better results when the data from USPO are used. Two other sectors exhibit better
performance with USPO data, but the difference with EPO data is less marked: these are
scientific instruments and food and drinks. All in all, EU’s competitiveness in high tech

46 The two indicators are significantly correlated when oil refining is taken out of the sample. NACE 36 is

not considered as long series of employment data are not available.
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sectors would require more resources and better results in the production of technology to
strengthen comparative advantage and to improve gains from international trade in this area
It is also interesting to note that R&D intensive sectors in which the EU exhibits good results
according to PAT2, like other transport equipment (which includes aircraft and spacecraft),
motor vehicles, machinery and equipment n.e.c., along with the already mentioned chemicals
and pharmaceuticals, are also characterized by good performance in Revealed Comparative
Advantage (see Chapter V).

The sectors at the top of the ranking in Graph 111.25 are, with the few exceptions mentioned
above, sectors in the group of non-high tech industries. Wood and wood products, metal
products, leather and footwear, clothing, basic metals, non-metallic mineral products, and
textiles exhibit a PAT2 index greater than 1. Furthermore, all these sectors are examples of
the country bias, with a propensity to patent more in the EU than in the US.

Graph I11.25: EU patentsrelative to World - PAT2" (mean 1999-2002)
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(*) Ratio of the number of patentsin a given sector in the EU to the total number of patentsin all sectorsin the
EU, relative to the sameratio in the world.

Source: calculated from Eurostat data.

To complete the picture of EU performance in technology it is interesting to look at the
changes that have taken place over 1977-2002, which have taken the EU to the situation
presented in Graph 111.25. This is done by calculating the difference in the absolute value of
PAT?2 taken up at the beginning and the end of the period mentioned above.

Graph 111.26 shows the absolute value of the indicator at the beginning of the sample and its
change over the whole period®’. On average EU has moved in the direction of reinforcing its
position of the beginning of the period: with a few exceptions, well placed sectors have

4 See Table VI.1in the annex for the complete name of sectors presented in the Graph.
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improved their position over time, and sectors at the bottom of the ranking in 1977-1980 have
worsened. Examples of top sectors are metal products, motor cars, machinery and equipment
n.e.c., wood and wood products, leather and footwear, and rubber and plastics. Two sectors,
printing and publishing, and pharmaceuticals, which were in a relatively neutral position,
have, on the contrary, moved backwards.

However, Graph 111.26, which covers a long period of time, masks the change in the patenting
profile that took place in the 1990s. The most significant changes are highlighted in Graph
V.27, which presents the difference in PAT2 between the two sub-periods (1977-1990 and
1990-2002) against the absolute position at the beginning of the period (1977). Sectors
highlighted in blue show the change in PAT2 until 1990, while those in red show the changes
between 1990 and 2002*. The contrast between the two sub-samples is clear here. During the
first period prevailed the process of reinforcement described in the previous paragraph. This
process was mitigated in the 1990s. Furthermore, with afew exceptions, the situation has, to a
certain extent, been re-inversed, in that sectors with weaker performance at the beginning of
the period have improved during the 1990s. This indicates a change in the output of R&D to
adapt it to developments of new technologies (ICT)*, although this moderate change was not
enough to substantially modify the conclusions from Graph [11.26.

Graph 111.26: EU sectors by PAT2) and change over time
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49 Despite the drawbacks of this indicator, its utility is enhanced by the fact that, contrary to R&D, long
time series are available for EU, which permits looking into developments over time and the adaptation
of the EU to technological challenges.




Source: calculated from Eurostat data.

Graph 111.27: EU sectors by PAT2") in 1977-1980 and change over time
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IV  Demand-sideindicators
IV.1 Introduction

All indicators presented so far refer to the supply-side. They describe the structural
characteristics of sectors and provide insight into the growth and competitiveness of EU
industries. This chapter focuses on the demand-side, with the objective to provide information
on sectoral characteristics and growth from a different standpoint and to put in perspective the
structural changes that characterize industrialized countries. The emphasis of the chapter ison
the product structure and developments of main categories of demand, namely intermediate,
consumption and investment. The chapter is organized as follows. Section V.2 looks into
structural aspects of demand at sector level. Section V.3 is dedicated to private consumption
demand, and focuses on the relative growth of the various goods and services consumed and
the change in the structure over time. Finally, Section IV.4 deals with the structure and
developments over time of investment demand.

V.2 Structural characteristics of sectoral demand

This Section provides a structural picture of demand for goods and services at sectoral level,
with emphasis on three issues: first, the use of goods and services from the demand point of
view; secondly, the product composition of four demand components, namely intermediate
demand, private and public consumption, and investment; and third the geographical origin
for goods and services.

IV.2.1 Demand orientation of sectors

The data presented in this section characterize sectors in terms of the demand destination of
their output. The use of goods and services is of interest to analyze and forecast sectoral
developments as well as to identify factors that, from the demand side, determine sectoral
growth. Graph 1V.1 shows the percentage of the output of each sector that goes to
intermediate, consumption and investment demand respectively*’. Sectors are sorted by the
percentage accounted for by intermediate demand. The picture is mixed, as a number of
sectors exhibit a clearly defined profile (their output goes entirely or mostly to one single
demand category), while for other the use of their output is distributed between two or three
categories of demand. Obviously, the nature of the goods and services produced, and the
relatively high level of sectoral aggregation, influence the results obtained.

Intermediate demand is the destination of more than 75% of the output of sixteen sectors™
(from uranium and thorium ores to fabricated metal products), most of which are extractive
and manufacturing activities, but also services like, for instance, financial intermediation,
other business services, and renting of machinery. These are clearly sectors producing

50

The graph is based on data for ten countries: Portugal, Finland, Germany Denmark, Belgium, Austria,
Italy, France, Netherlands and Sweden. The criterion to select these countries was the availability of
symmetric Input-Output Tables for 2000. The only exception is Portugal, the data for which refer to
1999. The distribution was calculated using exclusively data for domestic demand (intermediate,
consumption and investment); exports are not considered. Consumption encompasses private and public
consumption. The EU-10 aggregate is cal culated using PPS for GDP.

o Strictly speaking thisrefers to groups of products rather than to economic activities.
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intermediate goods and services, which implies, on the one hand, that their activity depends
directly on the activity other sectors, and, on the other, that by providing intermediate inputs
for production of other goods and services, play an important role in the competitiveness and
performance of their main customers.

A second group of sectors is clearly oriented towards consumption demand. Among
manufacturing activities, obvious examples are food, clothing, leather and tobacco. Some
services activities are also in this group: insurance and pension services, real estate, hotels and
restaurants, and retail trade. These sectors play a determinant role to meet basic needs of the
consumers and the supply of high quality and low price goods and services is a key factor for
raising the standard of living of consumers.

In the group of sectors with a clear orientation towards investment demand the most evident
example is construction. Office machinery and computer and machinery n.e.c. are two other
clear casesin this group.

Finally, there is a larger group of sectors with a mixed profile, whose output is shared by two
demand segments. This is explained by the level of sectoral aggregation and by the fact that
they produce products with multiple uses, or a variety of differentiated products to meet
specific niches of demand. Examples are textiles and collected and purified water
(intermediate demand and consumption demand); other transport equipment, radio and TV
equipment, and medical, precision and control instruments (intermediate demand and
investment demand).

Graph I'V.1: Use of sectoral output (%)
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Source; calculated from Eurostat’s Input-Output tables.

IV.2.2 Structure of demand

The second aspect of demand, which is presented in this Section, is the share of the different
products and services in each of the four demand categories. The results are shown in Table
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IV.1. The columns of the table represent the structure of the four components of domestic
demand, and measure, the goods and services purchased, on average, by the expenditure of
€100 in each of the categories of demand. More precisely, the first column (“intermediate”)
reflects the use of intermediate inputs by all sectors; the second column (“private
consumption”) is the structure of consumption by households; the third column (“public
consumption”) represents the structure of consumption of public administrations; and finally,
the fourth column (“GFCF”) is the structure of investment demand by all sectors (both market
and non-market activities) and households.

The most significant items for each demand component are highlighted. Public consumption
is obviously highly concentrated on three sectors, namely public administration and defence,
and education and health services. The same applies to investment demand, which, to a large
extent, consists of construction work, various types of machinery and metal products, as well
as computer and related activities and other business services. On the whole, these sectors
account for more than 75% of total Gross Fixed Capital Formation. Private consumption
Spreads its impact over a larger number of sectors. The fact that services account for more
than 65% of households consumption reflects the result of the process of change in
households' consumption, in which goods like food and clothing have seen their shares
decreasing in favour of more services (see next section). The column “intermediate demand”
represents the average cost structure of the economy as regards consumption of inputs by all
sectors in their production process. The sectora distribution is more uniform than in the three
other cases. It is worth mentioning the key role of business services as supplier of inputsto all
sectors of the economy. This sector accounts for nearly 13% of all intermediate consumption
of the economy.

TablelV.1: EU structure of demand (%) (2000)
Product Intermediate Pr Ivate PUb“C. GFCF
consumption | consumption

Products of agriculture 2.9 1.7 0.0 04
Products of forestry 0.2 0.1 0.0 0.0
Fish and other fishing products 0.1 0.1 0.0 0.0
Coal and lignite; peat 0.1 0.0 0.0 0.0
Crude petroleum and natural gas 2.3 0.1 0.0 0.0
Uranium and thorium ores 0.0 0.0 0.0 0.0
Metal ores 0.1 0.0 0.0 0.0
Other mining and quarrying products 04 0.0 0.0 0.0
Food products and bever ages 3.2 9.0 0.1 0.0
Tobacco products 0.0 04 0.0 0.0
Textiles 1.2 1.0 0.0 0.1
Wearing appard; furs 0.3 2.1 0.0 0.0
L eather and leather products 0.2 0.9 0.0 0.0
Wood and products of wood 1.3 0.1 0.0 0.3
Pulp, paper and paper products 1.8 0.3 0.0 0.0
Printed matter and recorded media 19 14 0.0 0.1
Coke, refined petroleum products 2.0 1.6 0.0 0.0
Chemicals, chemical products 47 1.6 1.8 0.0
Rubber and plastic products 21 04 0.0 0.1
Other non-metallic mineral products 2.0 0.3 0.0 0.2
Basc metals 35 0.0 0.0 0.1
Fabricated metal products 35 0.3 0.0 34
M achinery and equipment n.e.c. 2.3 0.7 0.0 11.5
Office machinery and computers 0.5 0.2 0.0 3.7
E.I:Zc.ncal machinery and appar atus 20 0.2 0.0 29

52 The cost structure for each of sectors was presented in detail in Chapter I1. Here we assume the

existence of a highly aggregated sector, which consolidates all producing activities of the economy.
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Rao!lo, television and communication 16 0.7 0.0 33
equipment

Scientific and other instruments 0.8 0.3 0.3 2.7
Motor vehicles, trailersand semi-trailers 2.7 3.6 0.0 7.2
Other transport equipment 1.0 0.3 0.1 24
Elér(r:uture; other manufactured goods 05 19 0.2 19
Secondary raw materials 0.1 0.0 0.0 0.0
Electrical energy, gas, steam and hot o5 23 0.0 0.0
water

Collected and purified water, 0.3 0.4 0.0 0.0
distribution services of water

Constr uction work 34 0.5 0.2 42.3
Trade, maintenance and repair services 11 40 01 13
of motor vehicles

Wh(_)lewletrade and commission trade 42 47 05 32
Services

Retail trade services 0.8 10.5 1.2 0.8
Hotel and restaur ant services 1.0 7.1 0.0 0.0
Land transport; transport via pipeline

services 2.3 25 0.2 0.9
Water transport services 0.2 0.1 0.0 0.0
Air transport services 0.6 0.7 0.0 0.0
Supportlng and auxiliary transport 27 12 05 0.0
Services

Post and telecommunication services 2.6 25 0.0 0.1
Financial inter mediation services 6.0 0.8 0.0 0.1
I nsurance and pension funding services 0.7 2.7 0.0 0.0
_Serwces au>§|llary to financial 13 0.2 0.0 0.0
inter mediation

Real estate services 3.6 184 1.2 2.0
Renting services of machinery and 17 05 0.0 0.2
equipment

Computer and related services 2.1 0.1 0.0 45
Resear ch and development services 0.8 0.0 1.6 0.0
Other business services 12.6 0.9 0.2 4.6
Publ_lc administration and defence 0.4 03 38.1 03
Services

Education services 0.3 1.0 21.0 0.0
Health and social work services 0.6 3.6 29.9 0.0
Sewage and sanitation services 0.8 0.8 0.2 0.0
M ember ship organisation services n.e.c. 0.3 0.1 0.3 0.0
Recr_eatlonal, cultural and sporting 13 23 21 05
Services

Other services 04 1.7 0.1 0.0
Private households with employed 0.0 08 0.0 0.0
persons

Total 100 100 100 100

Note: the most significant items of each component of demand are highlighted

Source; calculated from Eurostat’ s Input-Output Tables.

1V.2.3 Geographical origin of goods and services

The sectoral picture of demand for goods and services provided in the two previous Sections
will be completed in this section by looking at the geographical origin of the goods and
services used for consumption, investment, and as inputs to the production process in the EU.
The geographical origin is relevant, not only to measure accurately the impact that demand
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developments may have on sectoral production in the EU, but also to underline the role of
international trade as supplier of goods and services to meet the demand of businesses and
households in the EU. The indicator presented in this section is the share of non-EU imports
in EU consumption, investment and intermediate demand. The indicator is calculated from
EU countries Input-Output Tables and it is presented only for manufacturing goods, as
imports of services from non-EU countries are, currently, with the exception of water
transport services, much less relevant™.

The results are presented in Table IV.2. This able shows the penetration of nonEU imports
into the EU market, which varies significantly across products and categories of demand,
from low percentages in tobacco, printed matter and metal products, to the highest one in ICT
products. The value of the indicator is presented only for the most relevant cells. In other
words, the cells retained are those pertaining to products which basically go to the
corresponding demand category (e.g. food products to intermediate and consumption demand;
basic metals to intermediate demand). One example of less relevant cell is leather products
that go to intermediate demand, for which the data would show a high percentage (26.7%) of
non-EU imports. This could provide a biased picture, as this product goes basically to private
consumption. Furthermore, retaining the most relevant cells contributes to minimize the
possible error originated by the assumption used to estimate the geographic origin of imports.

High penetration of imports can be found in the three demand segments. However, this is
more obvious in investment, where, with the exception of metal products, motor vehicles and
furniture and other manufacturing, the role of foreign suppliers of capital equipment for EU
businesses is sizeable. It has already been underlined that this is an example of the
opportunities offered by international trade to reinforce and improve the production
capabilities of EU enterprises, and, to make these more competitive. Office machinery, other
transport equipment, scientific and other instruments, radio, TV and telecommunications
equipment, and electrical machinery are, in that order, the products with the highest
penetration of non-EU importsin EU investment demand.

As regards private consumption, the most relevant products of non-EU origin are radio, TV
and telecommunications equipment, clothing, scientific and other instruments (including
optical equipment and watches), leather and footwear, furniture and textiles. Finaly, the
degree of penetration in intermediate demand ranges from 2% in printed matter and recorded
media, through the highest percentages of, also in this segment of demand, ICT goods, with
37.8% for radio, TV and communication equipment, and 41.9% for office machinery and
computers. Also in these two segments of demand the role of international trade, to give
consumers and services access to a greater variety, in both price and quality, of goods has to
be underlined.

53 The indicator is based on the assumption that the distribution of imports of each product in each

country, between EU and non-EU origin is the same for each category of demand (intermediate,
consumption and investment). It is calculated in two steps. First the share of imported goods, of all
origin, in the corresponding categories of demand is calculated separately for each country. The second
step consists of breaking down “imports’ into EU and non-EU origin, using the above assumption, and
the information provided by Input-Output themselves for total imports (regardless of the demand
destination) by group of products. The aggregate created encompasses nine countries: Austria, Belgium,
Denmark, Germany, Finland, France, Poland, Portugal and the United Kingdom. The data used is for
2000, with the exception of Portugal (1999) and Finland and UK (2001). As regards the UK the data
used are from the use matrix, although imports were broken down into EU and non-EU origin using
1995 data from the symmetric matrix. The aggregation of the nine countries was done using PPS for
GDP.
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TablelV.2: Importsfrom non-EU by demand categories (% of demand)

. Private *
Product Intermediate consumption I nvestment®”
Food products and beverages 5.8 54 -
Tobacco products - 2.8 -
Textiles 17.8 211 -
Wearing appar€l; furs - 36.2 -
Leather and leather products - 31.1 -
Wood and products of wood and cork
(except furniture); articles of straw and 10.3 - -
plaiting materials
Pulp, paper and paper products 8.8 - -
Printed matter and recorded media 2.0 3.3 -
Coke, refined petroleum products and 91 108 i
nuclear fuels
Cheml_cals, chemical products and man- 16.1 114 i
made fibres
Rubber and plastic products 8.3 - -
Other non-metallic mineral products 4.9 - -
Basic metals 15.7 - -
Fabricated metal products, except 53 57
machinery and equipment ' ] '
M achinery and equipment n.e.c. 14.8 - 15.2
Office machinery and computers 41.9 30.3 43.8
Electrical machinery and apparatusn.e.c. 17.0 - 21.4
Rao!lo, television and communication 378 44.2 275
equipment and apparatus
Medlcal, precision and optical 213 316 311
instruments, watches and clocks
Motor vehicles, trailers and semi-trailers - 8.7 11.1
Other transport equipment 28.9 - 34.4
Furniture; other manufactured goods 174 299 152

n.e.c.

(*) Gross Fixed Capital Formation

Source; calculated from Eurostat’ s Input-Output Tables, 2000.

V.3 Private consumption

The indicators presented in Section V.2 provide an overall picture of demand for goods and
services, but the data refer to one single year, and they mask the change that takes place in
industrialized countries particularly as regards the mix of products and services in total
expenditure. The purpose of this section is to show the dynamics in consumption of the
various categories of goods and services, and their effect on the structure of private
consumption. Income and price elasticity of demand for the various categories of goods and
services are presented to characterize the various categories of goods and services and to

explain the contrasting growth rates of these.
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The structure of private consumption expenditure is presented in Table 1V.3, which showsthe
share of the various goods and services items, for EU-25 and 2004, in descendent order™.
There is arelatively high concentration of expenditure: the first seven categories of goods and
services (from food to actua rentals for housing) account for 50% of total private
consumption. Among these, basic items —housing, food and clothing- amount to 31.5% of
total expenditure. The other items are related to vehicles —both purchase and operation of
personal transport equipment- and catering. To assess the consumption pattern presented in
the table it is interesting to take into consideration the elasticity of demand for the various
categories of goods and services. Graph 1V.2 presents the income and price elasticity of the
demand for nine categories of products and services™. Food, beverages and tobacco, with
relatively low income elasticity (0.4), and clothing, with higher income elasticity (0.9) but
still lower than 1, fall in the category of basic goods (necessities) whose demand increases
more than proportionately, relative to income, as the economy grows. All the other items
presented in the graph, namely education, gross rent, fuel & power, house operations, medical
care, recreation, transport and communication and other items, exhibit an income elasticity
greater than 1 (luxuries). While these values cannot be interpreted separately from other
factors affecting changes in demand, they do indicate the effect on demand of increases in
income, and they actually contribute to explain the change in the composition of private
consumption over time, which is described below.

Two qualifications are necessary as regards the above results. First, the elasticity average
value for EU discussed so far masks the heterogeneity existing across EU countries. The
group food, beverages and tobacco exhibits the largest variation in income elasticity, which
ranges between 0.12 (Luxembourg) and 0.72 (Latvia). As a matter of fact, the level of
development determines the responsiveness of the demand for food, beverages and tobacco to
changes in income (see Graph IV.3). In all other expenditure items the range of variation of
income elasticity is narrower, but the same inverse relation can be observed between income
per capita and income elasticity. The case of recreation, which is, after food, the category with
the largest variation across countries, is presented in Graph 1V.4. Second, at the level of
product aggregation used here, it is clear that®® the expenditure categories encompass items
which, individually, would exhibit different income elasticity. A precise example of the
heterogeneity within the expenditure categories presented in Graph V.2 is the group food,
beverages and tobacco, for which a breakdown into eight different products, and the
corresponding demand elasticity, are available (Graph IV.5). With an income elasticity of
0.23, bread and cereals is the most inelastic product, in contrast with beverages and tobacco
(0.55). The variation across countries, as well as the relationship between income elasticity

> The statistical nomenclature is COICOP (Classification of Individual Consumption by Purpose) and in
most cases (e.g. food, clothing, and household textiles) it is easy to identify the supplying sectors where
they come from. Some items of the table, however, are a mixture of different categories of products and
services: e.g. furniture and furnishing, carpets and other floor coverings; and glassware, Tableware and
household utensils. Furthermore, although the table is presented at 3 digits of COICOP, two items -
communications and education- correspond to the 2-digit level, as the 3-digit level items (postal
services and pre-primary and primary education) are not comprehensive and, besides, according to the
data availabl e the value of the expenditure would be zero.

% The graph presents the un-weighted mean of the elasticity calculated at country level. The aggregation

level corresponds roughly to the 2-digit level of COICOP. The countries are Austria, Belgium,

Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Italy, Latvia, Lithuania, Luxembourg,

Netherlands, Poland, Portugal, Sovakia, Slovenia, Spain, Sweden and United Kingdom.

% Although the mean is un-weighted there is little variation across EU countries, and this does not affect

the classification of goods into luxuries and necessities, which, as can be expected, isthe samein all EU

countries.
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and income per capita, which follows the same pattern mentioned above, is presented in
GraphslV.6and I1V.7.

TableV.3: EU-25 sharesin total private consumption (2004)

Code Product / Service %
cp011 Food 11.5
cp042 I mputed rentals for housing 10.9
cplll Catering services 7.5
cp072 Operation of personal transport equipment 6.5
cp031 Clothing 4.9
cp071 Purchase of vehicles 4.5
cp041 Actual rentals for housing 4.3
cp045 Electricity, gas and other fuels 3.5
cp094 Recreational and cultural services 3.5
cp08 Communications 2.9
cpl25 Insurance 2.8
cp051 Furniture and furnishings, carpets and other floor coverings 24
cpl21 Personal care 2.4
cp073 Transport services 2.4
cp022 Tobacco 2.0
cp093 Other recreational items and equipment, gardens and pets 2.0
cpl26 Financial servicesn.e.c. 1.8
cp091 Audio-visual, photographic and information processing equipment 1.8
cp056 Goods and services for routine household maintenance 1.7
cp021 Alcoholic beverages 1.6
cp095 Newspapers, books and stationery 1.6
cpll2 Accommodation services 1.6
cp044 Water supply and miscellaneous services relating to the dwelling 15
cp061 Medical products, appliances and equipment 1.4
cp062 Out-patient services 14
cpl27 Other services n.e.c. 1.2
cp012 Non-alcoholic beverages 1.2
cp043 Maintenance and repair of the dwelling 1.2
cpl24 Social protection 1.1
cp032 Footwear including repair 11
cpl23 Personal effects n.e.c. 1.0
cp053 Household appliances 0.9
cpl0 Education 0.9
cp063 Hospital services 0.7
cp0>4 Glassware, Tableware and household utensils 0.6
cp052 Household textiles 0.5
cp096 Package holidays 0.5
cp055 Tools and equipment for house and garden 0.4
cp092 Other major durables for recreation and culture 0.4
Total 100.0

Source: Eurostat, National Accounts.
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Graph 1V.2: EU average income and price elasticity of demand
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Source; calculated with data from James Seale Jr., Anita Regmi and Jason Bernstein (2003), International
Evidence on Food Consumption Patterns United States Department of Agriculture, Technical Bulletin, 1904,
October.
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Graph IV.3: Food, beverages and tobacco — Income elasticity vs. GDP per capitain EU
countries
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Graph IV.4: Recreation - Income elasticity vs. GDP per capitain EU countries
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Graph IV.5: EU average income and price elasticity of demand - Food, beverages and
tobacco products
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Graph 1V.6: Income elasticity vs. GDP per capita in EU countries - Beverages and
tobacco
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Graph I1V.7: Income elasticity vs. GDP per capitain EU countries - Breads & cereals
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October.

However, the most interesting aspect of private consumption for the analysis of sectors is to
look at how expenditure in the various items evolves over time. A general picture is given by
Graph V.8, which stresses the nature of a fundamental change, consisting of a gradual
increase of services, a the expense of goods™, in the distribution of private consumption
expenditure, which, from the supply side is matched by a movement, in relative terms, from
the production of goods towards the production of services. Broadly speaking, the higher
income-elasticity of the demand for services contributes to explain this change in the
composition of private consumption. However, Graph 1V.8 shows another feature of interest
in the developments of consumption of goods and services, which has to do with the evolution
of the relative prices of these two categories of expenditure. Over the whole period
considered, the price of services, relative to manufacturing, increases steadily. This is
reflected in the fact that the gap between the shares of goods and services is narrower in
constant prices. In other words, the increasing (decreasing) share of services (goods) is
magnified, in nominal terms, by the fact that services become, in rdative terms, more
expensive than goods over time. More precisely, the gap between the share of services and
goods in 1976 was 6.5 percent points, which widened to 35 points in 2002: 10 percent points
of the latter are accounted for by the developments of relative prices. Thistrend is common to
al developed countries and can therefore be observed also for the EU-15 and EU-25
aggregates, although in these cases the data available cover a shorter period of time. For

57

Goods encompass the following COICOP items: cpOl “food and non-alcoholic beverages’; cp02
“acoholic beverages, tobacco and narcotics’; ¢p03 “clothing and footwear”; and cp05 “furnishings,
household eguipment and routine maintenance of the house”. Services include: cp04 "housing, water,
electricity, gas and other fuels'; cp06 "health"; cp07 "transport”; cp08 "communications’; cp09
"recreation and culture"; cpl0 "education”; and cpll "restaurants and hotels'. Item cpl2 "miscellaneous
goods and services' was not indluded in the calculations.
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example, for EU-15 the average annual growth rate of prices over 1991-2004 is 1.4% for
goods and 2.4% for services™. The share of goods and services in total private consumption
expenditures, at current prices, was 37.8 and 62.1% in 1991, and 32.2 and 67.7% in 2004. The
influence of the relative prices narrows the gap, as the shares in 2004, at constant prices, were
34.6 and 65.4%. Nevertheless, one qualification is necessary as regards price developmentsin
services. The aggregated trend masks the variation among various types of services. The most
remarkable, at the level of aggregation used here, is the case of communications, which
exhibits a substantially different performance from the other services activities. Indeed, since
the mid-1990s the price index for this sector decreases under the influence of favourable
technological and productivity developments and increasing competition™. This stresses the
different nature of the various services activities and the uneven technological developments
that characterize their growth.

Graph 1V.8: Share of goods and services in private consumption in constant (K) and
current (C) prices- EU-6
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A ranking of products and services classified by annual growth rate is presented in Graph
IV.9. Although the high growth rate of some of the top products in the ranking may be
influenced by the low consumption at the beginning of the period, it clearly reflects the strong
development of a range of goods and services in the 1990s and 2000s. Among them the
following can be mentioned: ICT goods (e.g. CD-players, photographic equipment, personal
computers and software) and a series of services that have developed intensively (e.g. private
mail and parcel delivery; financial services of banks, investment counsellors, administrative
charges of private pension funds). Other items that exhibit growth rates above 5% are
household appliances, vehicles, electricity, gas and other fuels, and alcoholic beverages.

%8 These prices refer to the implicit deflator obtained from the series in current and constant prices. The

aggregates for goods and services were calculated as a chained index. The same approach was used to
deflate the EU-6 expenditure in goods and services.
% On productivity growth in communi cations services see European Commission (2003), O’ Mahony and
Van Ark (ed.), EU productivity and competitiveness— An industry perspective, OPOCE, Luxembourg.
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Although changes in the structure of private consumption take place slowly over long periods
of time the distinct growth in consumption of the various categories of goods and services
shown above leads to a gradual shift of private consumption towards goods and services
characterized by high income elasticity. To capture the size and the main direction of this
change it is interesting to look at long time series of data. Although only for an aggregate of
six EU countries® the relative importance of the various categories of products and services,
and their relative change over time can be appreciated in Graph 1V.10. The share of food and
non-alcoholic beverages experienced over the period of 27 years shown in the graph a
significant decrease, to which it should be added the negative evolution of other categories of
goods, namely, alcoholic beverages, clothing and footwear, and furniture and other household
equipment. All other categories, various types of services, developed in the opposite direction,
with gains in the share of private consumption. As a matter of fact, the process of economic
growth, the increase in income per capita, demographic transformations, and social and
cultures changes are at the origin of the fundamental modification in private consumption
demand that is described here.

€0 Austria, Denmark, Finland, France, Italy and UK.
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Graph 1V.9: Private consumption - average annual growth® ratein (%)
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Graph 1V.10: Private consumption sharesin EU-6
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IV.4 Investment demand

The approach to track investment demand is the same as the one in Section V.3, although, in
this case, the classification of products does not provide a detailed picture of growth by
product categories. The groups of goods considered are as follows: metal products and
machinery; transport equipment; construction work: housing; construction work: other
constructions, and other products™.

The structure of investment demand by product for EU is represented in Graph 1V.11, which
shows the share of the various categories of products and services in GFCF. Above 50% of
investment corresponds to construction work; 25% to metal products and machinery;
transport equipment and other products account for 9% and 13% respectively.

As regards developments over time, two aspects are emphasized here. The first one is the
relative dynamics of the various categories of goods, and the second one the cyclical profile
of GFCF. The relative growth is represented in Graph 1V.12 for both EU-15 over 1990-2005
and EU-25 over 1995-2005. Interestingly, the growth rate of investment in construction work
is below the average of total GFCF, while all other categories of goods exhibit high growth

61 The demand side products are defined in terms of CPA (a nomenclature of products) and most of the

supply side indicators are defined in terms of a classification of economic activities (such as NACE
Rev.1 or 1SIC Rev.3). The correspondence between the investment goods (demand side) and the sector
classification (supply side) is as follows: construction work corresponds with NACE 45; transport
equipment with NACE 54 (motor vehicles) and 55 (other transport equipment); metal products and
machinery with NACE 28 through 33 and 36.




rates, which in the case of transport equipment and other products are above 4 and 6%
respectively. These developments have two main implications: on the one hand, demand for
sectors producing these goods proved to be particularly dynamic, although, as regards the
impact on EU domestic production of capital equipment, the supply of some of these goods
is, partially, as was shown in Section 1V.2.3, of foreign origin. The second aspect to underline
is that to the extent that investment in machinery incorporates technological advances and
innovation into the production process, the relatively high growth in investment, which, from
the supply side, was reflected in Section 111.4.1, allows EU sectors keeping up with
technological developments and competition. In this respect, the geographical diversification
of suppliers facilitates EU sectors access to a variety of capital equipment in the best
conditions of price and quality.

The second aspect of interest for the analysis of sectors is the high cyclical profile of GFCF.
This is shown in Graphs V.13 and V.14 which present the growth raté® of investment
demand for metal products and machinery, and transport equipment respectively in the UK
(1970-2005), EU-15 (1991-2005) and EU-25 (1995-2005). The need to take into
consideration the cyclical ups and downs of this variable in short and medium term analysis
of sectoral growth and competitiveness is patent from these graphs.

Graph IV.11: Structure of Gross Fixed Capital Formation by sectoral origin of goods
(%) EU-25 (2005)

Products of agriculture, forestry,
fisheries and aquaculture
0%

Other products
13%

Metal products and machinery
26%

Construction work: other
constructions
26%

Transport equipment
9%

Construction work: housing
26%

Source: Eurostat — National Accounts.

62 Growth rates of time «t» over «t-4».
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Graph 1V.12: GFCF average annual growth rate © (%)

Graph V.6: GFCF average annual growth rate (%)
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Investment demand for metal products and machinery - growth rate”

(t/t-4) (1971-2005)

Graph V.13
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V. International aspects of competitiveness
V.1 Introduction

EU exports to the rest of the World account, on average, for 17% of total manufacturing
production, and this share is substantially higher for some industries®®. The present chapter
analyses EU-25 performance in external trade by manufacturing sector. This chapter is
organised as follows. Section V.2 provides an overview of world trade using atrade matrix
where the world is divided into nine geographical regions. Section V.3 analyses EU-25, US,
Japan, China and India’s external trade performance on the basis of an indicator of Revealed
Comparative Advantage (RCA). Furthermore, an index of Relative Trade Balance (RTB) is
presented for EU-25. Section V.4 reviews evidence of intra-industry trade (IIT) in the
external trade flows of EU-25. A world trade matrix, which shows trade between EU-25 and
four groups of countries, clustered according to their income per capita, is presented and EU-
25 11T is measured and discussed. This provides insight into the factors that play a role in
external trade and the nature of threats and challenges the EU-25 could be facing; Section V.5
looks into the composition of EU-25 trade by labour skill and technology categories and
presents the RCA index for these categories of products; finally, Section V.6 presents
indicators on foreign direct investment across sectors.

V.2 Worldtradestructure

The EU-25 is a major player in world trade in manufactured goods exports originating in
EU-25 countries, including intra-EU-25 trade, account for almost half of total world exports.
Of total world trade, one third takes place between the EU-25 countries. Asia and North
America are the two other main players®. Together the EU-25, North America and Asia
account for 89% of total world trade flows. Furthermore, trade between contiguous regions is
also important, and reflects factors such as distance between trading partners, transport costs,
and the existence of common borders. The North America-Latin America block’s share in
total world trade is 12%, while Europe (i.e. the three regions into which the continent is
divided) account for 40% of total world trade flows. Furthermore, in addition to the
neighbouring effect the contribution of the “internal market” is a determinant factor to explain
the intensity of trade within EU-25.

The main destination of EU-25 exports is North America (32%) and Asia (19%), see Table
V.2.The non-EU European regions are the second largest market (25%) for EU-25 exports.

63 See European Commission (2005), “EU sectoral competitiveness indicators’, Graph VI.A.1.

64 Theregions in the matrix are composed of the following countries. Other Western Eur ope: Norway,
Switzerland. Centra and Eastern Europe: Byeorussia, Bulgaria, Kazakhgtan, Romania, Russian
Federation, Ukraine, Turkey. North America: Canada, USA. Latin America: Argentina, Bolivia,
Brazil, Chile, Colombia, Ecuador, Mexico, Paraguay, Peru, Uruguay, Venezuela, Costa Rica, El
Salvador, Guatemala, Honduras, Nicaragua, Cuba, Dominican Republic, Panama. Middle East: Iran,
Isradl, Jordan, Kuwait, Lebanon, Omar, Qatar, Saudi Arabia, United Arab Emirates. Asia: China, Hong
Kong, India, Indonesia, Japan, South Korea, Maaysia, Pakistan, Philippines, Singapore, Thailand,
Vietnam. Oceania: Australia, New Zealand. Africa: Algeria, Angola, Benin, Burkina Faso, Burundi,
Cameron, Central African Republic, Congo, Cote d'Ivoire, Egypt, Ethiopia, Gabon, Guinea, Guinea
Bissau, Kenya, Lybia, Mali, Morocco, Mozambique, Niger, Nigeria, Rwanda, Senegal, South Africa,
Togo, Tunisia, Uganda, Tanzania, Zaire, Zimbabwe.




Similar patterns characterize imports (Table VV.3). The main origin of EU-25 imports is Asia
(43%), followed by North America (23%), while imports from the rest of Europe as a whole
account for aslightly smaller part (22%) of total imports.

TableV.1: Manufactured products world trade matrix (2003) (%)

Importing region Central
Other and
EU- Western  Eastern  North Latin Middle
Exporting region 25 Europe Europe  America America East Asia - China - India Oceania Africa Total

EU-25 1.9 1.9 48 0.9 12 29 11 0.2 04 12 487

Other Western Europe 1.4 0.0 0.1 0.3 0.1 0.1 0.3 0.1 0.0 0.0 0.0 2.2
Central and Eastern Europe 11 0.0 0.3 0.1 0.0 0.1 0.2 0.1 0.0 0.0 0.1 2.0
North America 2.6 0.2 0.1 5.7 2.1 03 23 0.6 0.1 0.3 0.1 13.7
Latin America 0.5 0.0 0.0 3.0 0.8 0.1 0.3 0.1 0.0 0.0 0.1 4.8
Middle East 0.1 0.0 0.0 0.2 0.0 01 0.1 0.0 0.0 0.0 0.0 0.6
Asia 4.9 0.2 0.4 6.6 0.6 0.8 117 5.8 0.3 0.6 0.4 26.3
- China 2.1 0.1 0.2 2.7 0.3 03 53 0.0 0.1 0.2 0.2 11.2
- India 0.2 0.0 0.0 0.2 0.0 0.1 0.2 0.1 0.0 0.0 0.0 0.9
Oceania 0.1 0.0 0.0 0.1 0.0 0.0 03 0.1 0.0 0.1 0.0 0.8
Africa 0.5 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 1.0
Total 44.9 2.3 2.9 211 45 26 182 8.1 0.6 1.5 2.1 100.0

Notes: The matrix is calculated from export data. It does not include crude oil and other products from mining
and quarrying. The values on each cell are percentage shares in total world trade. The main diagona of the
matrix (shaded cells) represents intra-region trade (e.g. exports from EU countries to EU countries). The matrix
shows separately two countries, China (China and Hong Kong; intra-China trade was set to zero) and India,
which are also included in Asia. For the country coverage of the regions, see footnote 64.

Source: calculated from the COMTRADE database

Table V.2: Manufactured productsworld trade matrix — Export destination (2003)

Importing region Central
Other and
Western  Eastern North Latin  Middle
Exporting region EU-25 Europe Europe America America East Asia - China -India Oceania  Africa Total

EU-25 0.0 12.3 12.8 31.6 5.8 7.7 192 7.5 1.2 2.7 8.0 100
Other Western Europe 65.3 0.0 3.0 12.3 2.4 27 121 46 0.5 0.9 1.3 100
Central and Eastern Europe 66.0 2.2 0.0 8.3 1.1 59 129 7.6 1.8 0.2 35 100
North America 32.8 2.1 1.3 0.0 26.5 3.4 289 7.8 1.0 3.3 1.8 100
Latin America 13.4 1.0 1.2 745 0.0 1.2 69 3.3 0.4 0.3 1.6 100
Middle East 25.8 2.9 3.7 423 3.3 0.0 182 7.1 1.9 1.2 2.6 100
Asia 33.9 1.1 2.4 45.6 4.3 56 0.0 40.0 1.8 4.3 2.8 100
- China 18.5 0.5 1.9 24.0 2.3 25 47.0 0.0 0.8 1.7 1.6 100
- India 26.7 1.0 2.9 23.7 2.1 152 217 10.1 0.0 1.3 55 100
Oceania 21.1 0.7 0.7 21.3 2.2 6.5 457 105 3.0 0.0 1.9 100
Africa 58.9 25 1.8 14.4 2.1 32 152 2.8 2.3 1.9 0.0 100

Notes: based on data in Table V.1 (net of intraregion trade). For the country coverage of the regions, see
footnote 64.

Source: calculated from the COMTRADE database
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Table V.3: Manufactured productsworld trade matrix — Import origin (2003)

Importing region Central
Other and
Western  Eastern North Latin  Middle
Exporting region EU-25 Europe  Europe America America East Asia - China -India Oceania Africa

EU-25 0.0 81.0 76.2 31.2 23.3 46.0 44.7 14.1 28.5 29.9 62.5
Other Western Europe 12.6 0.0 2.5 1.7 1.4 2.4 4.1 1.2 1.8 1.4 15
Central and Eastern Europe 9.5 15 0.0 0.9 0.5 3.8 3.2 15 4.7 0.2 2.9
North America 23.0 7.3 4.0 0.0 56.5 10.7 35.5 7.7 125 19.4 7.5
Latin America 4.8 17 18 19.8 0.0 2.0 4.3 17 2.7 0.9 3.3
Middle East 13 0.7 0.8 1.6 0.5 0.0 1.6 0.5 17 0.5 0.8
Asia 43.4 6.7 13.9 43.2 16.9 32.4 0.0 72.1 41.9 46.5 20.9
- China 18.2 2.7 8.5 17.5 7.0 10.9 81.1 0.0 15.0 13.8 9.2
- India 2.0 0.4 1.0 13 0.5 5.2 2.9 11 0.0 0.8 25
Oceania 1.2 0.2 0.2 0.9 0.4 17 4.7 0.9 3.2 0.0 0.7
Africa 4.3 0.9 0.6 0.8 0.5 11 1.9 0.3 3.1 12 0.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Notes: based on data in Table V.1 (net of intrarregion trade). For the country coverage of the regions, see
footnote 64.

Source: calculated from the COMTRADE database

V.3 EU-25sectoral performance and Revealed Comparative Advantage

This Section discusses the EU performance in external trade using an index of Revealed
Comparative Advantage (RCA) and an index of Relative Trade Balance (RTB). These two
indicators are used to describe EU competitiveness in external trade in goods. These indices,
calculated from actual trade flows, are assumed to reveal the strong sectors in each of the
countries and regions for which they are calculated, and give insight into the comparative
advantage of these. The use of various sectora classifications aims at facilitating the
identification of the nature of the comparative advantage underlying the specialization of the
countries; manufacturing is split into 28 groups of products in this section, and into
technology and labour skills categories in Section V.5. The RCA indexX®® for a sector

& The RCA indicator for product “i” is defined as follows:
XEU,i
o ,
a XEU,i
RCA =—"'———
XW,i
[¢]
a xw,
i

where X=value of exports; the reference area (“W") is EU-25 plus 38 other countries (see the list
bel ow); the source used is the UN COMTRADE database. In the calculation of RCA, Xgy are exports
to the rest of the World (intra-EU trade is excluded). As regards Xy, this measures exports to the rest of
the World by the countries included in the reference area. The latter consigts of EU-25 plus the
following countries: Algeria, Argentina, Audralia, Bangladesh, Brazil, Canada, Chile, China,
Colombia, Costa Rica, Croatia, Egypt, Hong Kong, India, Indonesia, Israel, Japan, Kazakhstan, South
Korea, Maaysia, Mexico, Morocco, New Zealand, Norway, Other Asian countries, n.e.s., Pakistan,
Peru, Philippines, Romania, South Africa, Singapore, Sri Lanka, Switzerland, Thailand, Tunisia,
Turkey, USA, Venezuela
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compares the share of that sector’s exports in EU’s total manufacturing exports, with the
share of the same sector’s exports in total manufacturing exports of a group of reference
countries. Values higher (lower) than 1 imply that a given industry performs better (worse)
than the reference area, and are interpreted as a signal of comparative advantage. The RCA
indicator is used to rank groups of products according to their comparative advantage in the
EU%. The RTB is used to measure performance developments over time. The RTB index
compares the trade balance (exports minus imports) for a group of products to the total trade
(exports plus imports) of that group of products”.

The 28 groups of products are ranked according to the value of the RCA index in Graph V.1.
The graph also shows for each sector, between brackets, the labour skills taxonomy to which
it belongs® and the share in total manufacturing exports The RCA values correspond to the
average of years 2002, 2003 and 2004. Products™ in the top of the ranking are characterised
by high RCA. The following six are top products in EU-25 performance: pharmaceuticals,
machinery and equipment n.e.c., aircraft and spacecraft, non-metallic mineral products,
printing and publishing, and scientific instruments. Altogether, these account for an average
of 34 % of total manufacturing exports. Eight products find themselves at the bottom of the
graph: radio and television receivers, electronic valves and tubes, office machinery, clothing,
textiles, other instruments, railroad and other transport equipment and basic metals. Finally,
the value of the index for some products s close to 1, showing neither comparative advartage
nor disadvantage. Examples of these products are: furniture and other manufacturing, other
electrical machinery n.e.c., mineral oil refining and nuclear fuel, motor vehicles, and food,
drinks and tobacco. In any case, in interpreting these results the following issues are
important. First, the level of sectoral aggregation, which may mask different performance in
various categories of goods within the same group of products. Thisis particularly relevant as
regards the presence of a variety of brands and quality levels for the same type of goods. A
second aspect has to do with country heterogeneity within the EU, as the performance of the
EU as a whole is explained in some cases by the performance of a few EU countries. The
third aspect to take into consideration is the fact that the results presented here are static and
do not capture developments over time™, athough these can reveal changes in the

66 Thelist of productsislist C (see Annex VI).

&7 The RTB indicator for product “i” is defined as follows:
X, - M.
(Xi +M;)

where X=value of exports and M=value of imports
Thisindicator isbased on EU-25 trade with therest of the world. The source of the datais Eurostat’s
COMEXT database.

68 HS: high-skilled; HIS: high-intermediate skilled; LIS: low-intermediate skilled; LS: low skilled. For
further details on this taxonomy see Mary O'Mahony and Bart van Ark (ed.), EU productivity and
competitiveness. An industry perspective — Can Europe resume the catching-up process?, European
Commission (2003), Chapter 11.

69 Although this chapter is based on statistics on products, the sectoral classification used in Graph V.1
corresponds to list C (see Table VI.1 in Chapter VI on statistical nomenclatures). The data, originally
presented according to SITC (Standard International Trade Classification) or CPA (Statistica
Classification of Products by Activity in the European Economic Community), have been converted to
ISIC Rev.3. Nevertheless it has to be underlined that these data are on products and, strictly speaking;
do not correspond to trade by economic activities.

70 For time series of the RCA index see European Commission (2006), European competitiveness report.
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competitive position of sectors. Finally, the weight of each sector in the export structure of
the EU should be bore in mind to get a balanced assessment of the EU sectoral performance
in external trade.

The profile of specialization (RCA index) in the EU is compared to the one of US, Japan,
China and India in Graphs V.2 through V.6. The circle of “radius 1" is highlighted to
facilitate the identification of the sectors characterized by comparative advantage, which are
located outside this circle. The different specialization profile is clear from the graphs.
Aircraft and spacecraft, scientific instruments, and printing and publishing are the three
sectors that exhibit the highest RCA index in the US. Japan is characterized by high RCA in
capital equipment (railroad equipment, shipbuilding) motor vehicles, and other instruments.
As regards China and India, the sectoral specialization profile is strongly oriented toward
textiles, clothing and leather, although China exhibits high RCA also in sectors like radio and
TV receivers, office machinery and telecommunications equipment.

The relative trade balance (RTB) indicator, shown in Graph V.7, presents the evolution of
industry performance between 1999 and 2004"*. The strong competitiveness performance of
chemicals is confirmed by the high value of its RTB index. The same applies to scientific
instruments, printing and publishing, non-metallic mineral products, and machinery and
equipment n.e.c.. Motor vehicles, which exhibits a slightly positive RCA index, in Graph V.1,
is among the sectors with the highest RTB index.

As for the products performing less well, the RTB indicator confirms the poor performance of
clothing, office machinery, radio and TV receivers and railroad equipment, which are the
sectors with the lowest RTB index. Leather and footwear, wood and products of wood, basic
metals, and electronic valves and tubes are characterized also by negative RTB values.

& RCA and RTB are positively corrdlated. The coefficient of correlation is 0.77 and statistically
significant. Due to lack of data RCA cannot be always calculated for the same reference area and past
years. The evolution of product performance over time for EU can be analyzed using RTB, which is
less demanding in terms of data, although for EU-25 time series are shorter. For EU-15 RTB was
presented in European Commission (2005), EU sectoral competitiveness indicators over the period
1989-2002.
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Graph V.1: EU-25 trade in manufactured products - Revealed Comparative Advantage
index (2002-2004)
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Graph V.2: EU-25 trade in manufactured products - RCA (average 2002-2004)
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Graph V.3: UStrade in manufactured products - RCA (average 2002-2004)
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Graph V.4: Japan’strade in manufactured products - RCA index (average 2002-2004)
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Graph V.5: China’strade in manufactured products - RCA index (average 2002-2004)
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Graph V.6: India' strade in manufactured products - RCA index (average 2002-2004)
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V.4 Intra-Industry trade (11 T)

In Section V.3 trade was analyzed in terms of sectors or broad categories of products. On this
basis the EU and its main competitors appear specialized in various of these categories. Part
of international trade consists of countries exchanging products of different industries (inter-
industry trade) reflecting different factor (labour and capital) endowments and technology.
On this basis different countries export different goods: for example, chemicals for textiles or
motor cars for food. In Section V.2, the international trade network was presented in terms of
trade flows between geographical regions. However, income per capita of countries plays an
important role to determine trade patterns, and in fact an important part of trade takes place
between similar countries of comparable levels of development which exchange similar
products (Intra-Industry Trade, I1T).

Intra-industry trade is explained by factors like economies of scale and demand for
differentiated products, rather than by comparative advantage. If trade is predominantly inter-
industry then the re-allocation of resources between industries in the event of an international
demand shock is more costly than when trade is predominantly intra-industry because
resources would need to be re-allocated within industries.

TableV.4: World trade matrix —Income level (2003)

Importing region High non-EU-
Exporting region EU-25 25 Upper medium Low medium Low Total
EU-25 33.5 9.1 1.8 3.6 0.6 48.7
High non-EU-25 6.7 14.6 3.2 5.5 0.7 30.7
Upper medium 0.7 3.8 0.2 0.8 0.2 5.7
Low medium 3.3 6.8 1.0 1.1 0.5 12.7
Low 0.6 1.0 0.1 0.3 0.2 2.2
Total 449 35.3 6.3 11.3 2.2 100

Note: for the country groupings, see footnote 72.

Source: Calculated from the COMTRADE database.

Of total world trade, 63.9% takes place among the group which is composed of the EU-25
and other high-income countries (Table V.4) ". If upper-medium countries are included, this
share rises to 73.6%. The differences in technology and factor endowments lead countries to
specialise in activities in which they have a comparative advantage and explain inter-industry
trade (e.g. cars for clothing). While trade between different countries (e.g. high and upper-
medium income countries on one hand, and low and low-medium income countries on the

2 The classification used is from the World Bank. Country groups are as follows. High non-EU-25:

Israel, Kuwait, Qatar, United Arab Emirates, Hong Kong, Japan, South Korea, Singapore, Norway,
Switzerland, Canada, USA, Australia, New Zealand. Upper-medium: Argentina, Chile, Costa Rica,
Gabon, Lebanon, Libya, Malaysia, Mexico, Oman, Panama, Russian Federation, Saudi Arabia,
Uruguay, Venezudla. L ow-medium: Algeria, Belorussia, Balivia, Brazil, Bulgaria, China, Colombia,
Cuba, Dominican Republic, Ecuador, Egypt, El Salvador, Guatemala, Honduras, Iran, Jordan,
Kazakhstan, Morocco, Paraguay, Peru, Philippines, Romania, South Africa, Thailand, Tunisia, Turkey,
Ukrainia Low: Angola, Benin, Burkina Faso, Burundi, Cameron, Central African Republic, Congo,
Cote d'lvoire, Ethiopia, Guinea, Guinea Bissau, India, Indonesia, Kenya, Mali, Mozambique,
Nicaragua, Niger, Nigeria, Pakistan, Rwanda, Senegal, Togo, Uganda, Tanzania, Vietnam, Zaire,
Zimbabwe.




other) can be expected to consist, to a large extent, of exchange of different goods, the intense
exchange of goods between high-income countries suggests a different pattern of trade. 11T
also involves trade between high-income and lower income countries, as well as between
lower income countries themselves.

Some remarks are necessary when intra-EU trade is excluded from the data. While the largest
share of EU-25 trade (both exports and imports) concerns trade with high income countries,
low-medium income countries take a significant place among EU-25 trade origin and
destination (Tables V.5 and V.6). 60% of extra-EU exports go to other high-income countries,
and 41.6% of imports originate from these. However, 24% of extra-EU exports are destined
to low-medium income countries, and 29% of imports originate from these too.

TableV.5: World trade matrix —Income level: destination of exports (2003)

W Low

Exporting region EU-25 High non-EU-25  Upper medium medium Low Total
EU-25 60.0 11.9 23.9 4.2 100
High non-EU-25 41.6 19.7 34.1 4.5 100
Upper medium 135 69.0 14.6 2.9 100
Low medium 28.8 58.1 8.7 4.4 100
Low 28.0 52.6 6.8 12.6 100

Note: for the country groupings, see footnote 72.

Source: Calculated from the COMTRADE database.

TableV.6: World trade matrix —Income level: origin of imports - 2003

Importing region

Exporting region EU-25 High non-EU-25 Upper medium Low medium Low
EU-25 43.9 294 35.5 31.3
High non-EU-25 59.1 51.9 54.1 35.8
Upper medium 6.5 184 7.9 7.8
Low medium 29.4 32.6 16.5 25.2
Low 4.9 51 2.2 2.5

Total 100 100 100 100 100

Note: for the country groupings, see footnote 72.

Source: Calculated from the COMTRADE database.
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The most widely used measure of intra-industry trade is the Grubel-Lloyd (GL) index”. The
values of the index range from O (no 11T) to 1 (al trade is intra-industry). The GL index for
EU-25 trade with four groups of countries, classified by their level of income™, is presented
in Graph V.8. As expected, the value of the Grubel-Lloyd index increases with the level of
income of the trade partner: 0.31 (trade with low-income countries), 0.44 (trade with low-
medium income countries), 0.45 for trade with upper-medium income countries, and 0.72 for
trade with high-income countries. In other words, trade with industrialised countries has a
large component of intra-industry trade, and trade with lower income countries has a larger
component of inter-industry trade.
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The GL index for product “i” (where X and M stand for exports and imports, respectively) isdefined as
follows:

X, - M,
GL =1- ——
Xi + Mi
The GL index can be defined across products as follows:
o
a |(Xi - Mi)|
GL=1- &+———
a (X + M)

I
In this section 11T is studied on the basis of EU-25 trade broken down into a total of 262 products.
These are products defined in terms of CPA (Classification of Products by Activity) nomenclature at 4-
digit level. The index is sensitive to the level of product aggregation: it increases with the level of
aggregation, without necessarily implying trade in similar products. Theindex is useful for comparisons
across products and over time, but it can overstate the size of 1T trade and can mask different levels of
[T trade within a given group of products.

High non-EU: Andorra, Aruba, Australia, Bahamas, Bahrain, Bermuda, Brunei, Canada, Cayman
Isands, Greenland, Guam, Hong Kong, Iceland, Israel, Japan, Kuwait, Liechtenstein, Macao, New
Zealand, Norway, Qatar, San Marino, Saudi Arabia, South Korea, United Arab Emirates, USA, Virgin
Islands. Upper-medium: Argentina, Barbados, Belize, Bostwana, Chile, Costa Rica, Croatia,
Equatorial Guinea, Gabon, Grenada, Lebanon, Lybia, Malaysia, Mauritius, Mayotte, Mexico, Oman,
Panama, Russian Federation, Seychelles, South Africa, St. Lucia, St. Vincent, St. Ch. Nevis, Trinidad &
Tobago, Turkey, Uruguay, Venezuela. L ow-medium: Albania, Algeria, Angola, Armenia, Azerbaijan,
Belarrusia, Bolivia, Bosnia Herzegovina, Brazil, Bulgaria, Cape Verde, China, Colombia, Cuba,
Djibouti, Dominican Republic, Ecuador, Egypt, El Salvador, Fiji, Gaza & Jericho, Georgia, Guatemala,
Honduras, Indonesia, Iran, Irag, Jamaica, Jordan, Kazakhstan, Kiribati, Maldivas, Marshall Islands,
Morocco, Namibia, Paraguay, Peru, Philippines, Romania, Serbia & Montenegro, Sri Lanka, Surinam,
Swailand, Syria, Thailand, Tonga, Tunisia, Turkmenistan, Ukraine, Vanuatu. Low: Afghanistan,
Bangladesh, Benin, Bhutan Burkina Faso, Burundi, Cambodia, Cameroon, Central African Republic,
Chad, Comoraos, Congo, Eritrea, Cote d'Ivoire, Ethiopia, Ghana, Guinea, Guinea Bissau, Haiti, India,
Kenya, Kyrghyzstan, Lao, Leshoto, Liberia, Madagascar, Maawi, Mali, Mauritania, Moldova,
Mongolia, Mozambique, Nepal, Nicaragua, Niger, Nigeria, North Korea, Pakistan, Papua N.G.,
Rwanda, Senega, Sierra Leone, Solomon Idlands, Somalia, Sudan, Tadjikistan, Tanzania, Togo,
Uganda, Uzbekistan, Vietnam, Zaire, Zambia, Zimbabwe.
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Graph V.8: Grubel-Lloyd index by income level of EU-25 trade partners (2004)
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Note: for the country groupings, see footnote 74.

Source: Calculated from Eurostat’s COMEXT database.

The prevalence of 11T across all products in trade with high-income countries is confirmed by
the results of the cross-country grouping presented in Graph V.9, although there are some
exceptions concerning products such as leather and footwear and food, drinks and tobacco,
for which the lowest values in the GL index corresponds to trade with high-income countries.
Also, with low income countries there are exceptions, but this group of countries accounts for
avery low part of EU-25 trade.

To the extent that inter-industry trade is determined by comparative advantage, it is the
segment of products characterised by the lowest GL index values with low-intermediate
income countries that are exposed to the strongest threat. Examples are food, drink and
tobacco, clothing and machinery and equipment n.e.c.. Nevertheless, in some products (e.g.
insulated wire and electronic valves and tubes) the GL index with low-intermediate income
countries is nearly as high as with high income countries. This suggests that 11T does not
concern exclusively trade between high-income countries, and that low-intermediate income
countries play in some cases a dual role, competing with high income countries in certain
segments of the market.
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Graph V.9: EU-2511T with partners by income level (2004)
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Note: for the country groupings, see footnote 74.

Source: calculated from Eurostat’s COMEXT database.

A more aggregated view of the nature of EU-25 trade with the four groups of countries is
obtained by dividing the Grubel-Lloyd index in four intervals and distributing the total EU-25
trade (exports + imports vis-avis the rest of the world) over these intervals. This is shown, in
percentages, in Graph V.10. With high-income countries EU-25 trade is mostly 11 T. With
upper-medium and low-medium income countries trade is more balanced in terms of the
intensity of IIT/Inter-industry trade. Trade with low-income countries is basically inter-
industry.
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Graph V.10: Distribution (%) of EU total trade (exports + imports) by Grubel-Lloyd
index and income level of partners (2004)
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Source: calculated from Eurostat’s COMEXT database.

Finally, the trade data in Graph V.11 provide a measure of the main challenges and
opportunities for EU-25 in international trade. The largest share of EU-25 total trade is with
high-income countries exchanging similar goods. At the other end is trade with low income
countries which is basically inter-industry; it consists of the exchange of goods of different
industries in which the level of wages plays an important role”. However, the volume of
trade with these countries is very low. It is important to underline the role of low-medium
income countries, which rank in the second place as trade partners. Since trade with these
countries is a mixture of intra-industry and inter-industry, it suggests a wide range of
possibilities for both areas to gain from trade. As for the threat posed by low wage countries,
it ought to be stressed that inter-industry trade accounts for only a low share of total EU-25
trade with the rest of the world.

& A discussion of trade by labour skills categoriesisin Section 1V.5.
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Graph V.11: EU total trade (exports + imports, €1000) by Grubel-L loyd index and by
income level of partners (2004)
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Source: calculated from Eurostat’s COMEXT database.

One recent concern has been competition for EU-25 industries from low-intermediate income
countries. As noted previously, EU-25 trade with these countries has a dual nature in that it
consists of both intrarindustry and inter-industry trade. This reflects the dual structure of
some countries (China is a representative example) which are able to produce and export
products based on low-wage comparative advantage and on standardized technology that
permits product imitation. Section V.5 shows that this dual structure is also reflected in the
product mix that characterises EU-25 trade with these countries.

V.5 Labour skillsand technology

The ranking of products in Graph V.1 is based on the comparative advantage as revealed by
their performance in external trade. The present Section complements the discussion of the
previous sections with evidence on the labour skills use and technology content of European
industries and trade.

EU-25 exports and imports according to labour skills categories™ are presented in Graphs
V.12 and V.13. By considering the level of income of trading partners this approach can help
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The classification of sectors by labour skills is as follows. High skills: Minera oil refining, coke &
nuclear fuel, Chemicals, Office machinery, Electronic valves and tubes, Telecommunication
equipment, Radio and television receivers, High-intermediate: Scientific instruments, Other
instruments, Other transport equipment, Building and repairing of ships and boats, Aircraft and
spacecraft, Railroad equipment and transport equipment nec; L ow-inter mediate: Wood & products of
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identify segments of EU-25 trade that are most sensitive to imports from low-income
countries.

Although the highest share (34%) in EU exports corresponds to low labour skills products
there is some polarization as exports of high labour skills products account for a significant
(27%) part of EU sales abroad. In any case the distribution is biased towards low labour skills
categories of products as Graph V.12 shows. In al cases the share of the two lowest
categories of labour skills is higher than 50%, and for total exports, regardless of geographic
destination, the share of these two categories is 61%. To a considerable extent, the EU’s
export structure mirrors the production structure (see Table V.7) of the EU manufacturing
industry. Products of low and low-intermediate labour skills are a significant part of exports
of manufactures because they are also a significant part of value added in manufacturing.
Products of high labour skills account for 16.5% of value added in manufacturing and for
27% of exports of manufactures. But products of low and intermediate-low labour skills
account for 77.6% of value added and for 60.1% of total exports. Hence, relative to the
production structure, exports show a bias towards a greater content of labour skills.

Table V.7: EU-25 Distribution of manufacturing industry value added by labour skills
categories (2001-2003)

Labour skills EU-25
High 16.5
High-intermediate 6.0
Low-intermediate 35.8
Low 41.8
Total 100

Source: calculated from datain Section 11.2.

The polarization is more patent for imports, for which high and low labour skills products,
altogether, account for 71% of total exports regardless of geographic destination. However,
this polarization is particularly obvious in trade with upper-medium and low-medium income
countries. Furthermore, as expected, the great majority of imports from low income countries
arein low labour skills products (Graph V.13).

wood and cork, Pulp, paper & paper products, Printing & publishing, Fabricated meta products,
Machinery and equipment n.e.c., Insulated wire, Other electrical machinery and aparatus nec; L ow:
Food, drink and tobacco, Textiles, Clothing, Leather and footwear, Rubber & plastics, Non-metallic
minera products, Basic metals, Motor vehicles, Furniture, miscellaneous manufacturing; recycling. See
O'Mahony and Van Ark (2003), EU productivity and competitiveness: an industry perspective,
European Commission, 2003.
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Graph V.12: EU-25 exports (€1000) by income level of partners and

category (2004)
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Source: calculated from Eurostat’s COMEXT database.
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Graph V.13: EU-25 imports (€1000) by income level of partners and labour skill
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Source: calculated from Eurostat’s COMEXT database.

A summary of the distribution of EU trade with the four groups of countries, and the relative
trade balance for all combinations of income levels and labour skills is shown in Table V.8.
The data show that as the income level of trade partners increases the share of trade in
products embodying higher levels of labour skills increases. More than half of trade with low
income countries is in products of low levels of labour skills and the distribution is notably
skewed. With low-medium and upper-medium income countries, the share of products of
high labour skills is higher, although the participation of the two lowest categories of labour
skills is still high: 67.4% and 63.8% respectively. Finally, with high income countries the
largest share corresponds to products of high-labour skills, although the distribution is more
uniform and low labour skills products account for 29.8% of total trade with these countries.

This explains the sign of the relative trade balance (RTB) index. The trade balance of the EU
with low and low-medium income level countries is clearly negative for products embodying
low labour skills but notably positive for the other product categories with one exception: the
trade balance for products of high skills against low-medium income countries.

Trade with high-income countries is evenly distributed between the two highest and the two
lowest categories of labour skills and the trade balance is strongly positive for low labour
skills products (0.296), and, to a lesser extent, low-intermediate labour skills.
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TableV.8: EU-25 trade by labour skills category and relative trade balance (2004)

Income level of EU-25 trade partner countries

High Upper-rmediumr Low-medium Low
Labour skills Total trade (X-M)/(X+M) Total trade (X-M)/(X+M) Total trade (X-M)/(X+M) Total trade (X-M)/(X+M)
High 316 0.023 299 0.020 26.1 -0.142 18.8 0.553
High-intermediate 181 -0.050 6.3 0.393 6.5 0.291 83 0.303
Low-intermediate 20.5 0.237 211 0.567 25.0 0.246 20.2 0.595
Low 29.8 0.296 27 -0.059 42.4 -0.258 52.7 -0.492
Total 100 0.135 100 0.125 100 -0.066 100 -0.010

Source: calculated from Eurostat’s COMEXT database.

In this context it is interesting to refer to the specialization profile of a few, but significant,
countries. The RCA index of EU, US, Japan, China and India for each of the four categories
of products is shown in Graphs V.14 through V.18. India exhibits high RCA in low skills and
China shows a dual specialization, with the RCA index taking values greater than 1 in both
high and low labour skills. The US and Japan are strongly specialized in high-intermediate
labour skills. EU-25 exhibits a more balanced specialization profile, although it shares with
the US and Japan the fact that RCA for high-intermediate and low-intermediate labour skills
is greater than 1.

Graph V.14: EU-25 RCA index by labour skills category (2002-2004)

Low-intermediate

Source: calculated from COMTRADE database.
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Graph V.15: USA RCA index by labour skills category (2002-2004)
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Graph V.16: Japan RCA index by labour skills category (2002-2004)
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Source: calculated from COMTRADE database.
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Graph V.17: China RCA index by labour skills category (2002-2004)

S— High-intermediate
,

Low-intermediate

Source: calculated from COMTRADE database.
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Graph V.18: India RCA index by labour skills category (2002-2004)
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Graph V.19 shows developments in the relative trade balance (RTB) index over the period
1999-2004. This period of time is short to assess changes over time, as the indicator exhibits a
cyclical pattern. However, the graph shows a slight improvement in the trade balance in
product of high labour skills. Longer term developments, over 1989-2001, of this indicator
for the EU-15'" show that the improvement in high labour skills is patent. As regards low-
intermediate labour skills products, the EU exhibits a positive RTB index, the values of which
have been oscillating between 0.2 and 0.3 for the EU-15 in the period 1989-2002.

7

See European Commission (2005), EU sectoral competitiveness indicators, OPOCE, Luxembourg,
Graph V.9.
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Graph V.19: EU-25 trade by labour skills category (X-M)/(X+M)
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Graph V.20: EU-25 exports (€1000) by income level of partnersand technology category
(2004)
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Source: calculated from Eurostat’s COMEXT database.
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Graph V.21: EU-25 imports (€1000) by income level of partners and technology
category (2004)
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The prevalence of products of low and intermediate-low labour skills in EU-25 exports (recall
that they represents up to 61 % of total exports) raises the issue of the technology nature of
the goods traded.

Graphs V.20 and V.21, similar to those for labour skills, represent this situation. But, in
contrast, the distribution of EU-25 exports is different from the one for labour skills. In this
case it is skewed towards the highest levels of technology, and the largest share corresponds
to medium-high technology products’®,

As in the case of labour skills, a summary is provided in Table V.9. The best EU-25
performance, across the four groups of countries, is achieved in medium-high technology
products, with the exception of low technology products for which the highest RTB index is
in trade with high income countries.

78 The classification of sectors into technology categories is as follows. High: Pharmaceuticals, Office,

accounting and computing machinery, Radio, television and communication equipment, Medical, precision and
optical instruments, Aircraft and spacecraft. Medium-High: Chemicals excluding pharmaceuticals, Machinery
and equipment n.e.c., Electrical machinery and apparatus, n.e.c., Motor vehicles, trailers and semi-trailers,
Railroad equipment and transport equipment n.ec. Medium-Low: Coke, refined petroleum products and
nuclear fuel, Rubber and plastic products, Other non-metallic mineral products, Basic metals, Fabricated meta
products, Building and repairing of ships and boats. Low: Food products, beverages and tobacco, Textiles,
textile products, leather and footwear, Wood and products of wood and cork, Pulp, paper, paper products,
printing and publishing, Manufacturing n.e.c.; Recycling (See OECD Science, Technology and Industry Outlook
2004)
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TableV.9: EU-25 trade by technology category and relative trade balance (2004)

Income level of EU-25 trade partner countries

High Upper-medium_ Low-medium Low
Labour skills Total trade (X-M)(X+M) Total trade (X-M)(X+M) Total trade (X-M)(X+M) Total trade (X-M)(X+M)
High tech 35.3 -0.052 20.1 0.229 23.2 -0.167 14.7 0.686
Medium-high tech 38.1 0.227 33.5 0.476 34.5 0.382 25.9 0.626
Medium-low tech 13.0 0.142 23.4 -0.292 14.8 -0.154 16.3 0.003
Low tech 13.6 0.357 22.9 -0.057 27.4 -0.499 43.0 -0.635
Total 100 0.135 100 0.124 100 -0.066 100 -0.010

Source: calculated from Eurostat’s COMEXT database.

As it was done for products grouped according to labour skills categories, EU-25
performance in technology categories can be compared to the one of the same countries
selected above (Graphs V.22 to V.26). Also in this case various specialization profiles can be
identified. US exhibit the highest RCA index in high and medium high technology products.
Also in this case Japan's comparative advantage is particularly strong in one group of
products, namely, medium-high technology. As regards India and China, a similar situation to
the one observed for labour skills can be identified here. India’'s comparative advantage is
particularly strong in low technology products, while China exhibits the same dual structure,
with high RCA, inthis case, in both high and low technology products. Graph V.22 shows the
more balanced profile of EU, with higher RCA in medium-high technology products.

Finally, Graph V.28, based on the RTB indicator, confirms the strong position of the EU in
medium-high technology products’. This graph shows a relative improvement in high
technology products, though the index exhibits always negative values, and the stable,
although oscillating, position of the EU in medium-high technology products™.

79

A longer-term perspective of the evolution of thisindicator, for EU-15, is shown in Graph V.12 of EU
sectoral competitivenessindicator, European Commission, 2005.

80 The apparently contradictory result that the largest share of EU exports is, on the one hand in high and
medium-high technology products, and, on the other, inlow and low-intermediate labour skills products
was discussed in EU sectoral competitiveness indicators (2005), Section V.5.
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Graph V.22: EU-25 RCA index by technology category (2002-2004)
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Graph V.23: USRCA index by technology category (2002-2004)
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Graph V.24: Japan’s RCA index by technology category (2002-2004)
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Graph V.25: China s RCA index by technology category (2002-2004)
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Graph V.26: India’s RCA index by technology category (2002-2004)

High tech
3.0 ,

Low tech @ Medium-high tech

Medium-low tech
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Graph V.27: EU-25 trade by technology category (X-M)/(X+M)
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V.6 International movement of factors: a sectoral view of Foreign Direct | nvestment

So far this chapter has focused on international trade in manufacturing products. However,
investing abroad had become a crucial factor in the internationalization of the economic
activity. It complements and facilitates traditional forms of trade, facilitates breaking into new
markets, and contributes to the competitiveness of sectors and companies. Although sectoral
data on Foreign Direct Investment (FDI) are less abundant and detailed than those on
international trade of goodsit isinteresting to incorporate the data available to the picture that
this chapter gives on the international dimension of sectoral competitiveness. Three indicators
pertaining to EU-25 FDI by sector are presented in this section: FDI intensity, EU-25 share in
total FDI and the FDI balance between the stock abroad and in EU-25.

Graph V.28 gives a summary picture of FDI in the EU. The graph is based on EU-25 FDI
stocks, both outwards and inwards, relative to the rest of the world. A list of fourteen sectors,
from mining through market services, is used®™. The objective of the indicator is to measure
the intensity of FDI for each sector, which is calculated by comparing the share of each sector
in total FDI with the share of each sector in total value added. In the graph sectors are ranked
according to the EU-25 FDI intensity in the rest of the world. There is significant variation in
the participation of sectors in FDI abroad and in the EU. Three sectors exhibit a high degree
of FDI abroad: financial intermediation, mining and quarrying and petroleum, chemical
rubber and plastic products. The last two sectors are, to some extent, resources-based
industries®, which explain the intensity of this way of internationalization of their activity.
Office machinery and radio, TV and telecommunications equipment is the manufacturing
sector with the highest intensity in FDI abroad. It is interesting to underline that the value of
the RCA index for the activities under this heading is lower than 1, and three of them are at
the bottom of the RCA ranking, which may indicate that the weakness of this sector in
international trade of goods goes along with a stronger participation in trade of factors. Food
products, motor vehicles, another resources-based industry, namely electricity, gas and water,
and real estate and business activitiesare in intermediate positions in the ranking. Needless to
say, it is apparent from this graph that financial intermediation, which includes insurance, is
the most intensive sector in both FDI abroad and in the EU, which indicates the intense
internationalization process that characterizes this sector.

On the contrary, the other sectors are less active in FDI in the rest of the world. It is
interesting to underline that textile, a sector with negative developments in production,
employment and investment in the EU, isin the last positions of the ranking, although this
sector is part of an aggregate with wood and wood products, and the data do not allow looking
into the specific situation of textiles separately.

The information on FDI intensity presented above refers to characteristics of the sectors
(openness to international investment) and is useful to make comparisons across sectors.
However, it does not capture properly the size of the FDI outside the EU. As a matter of fact,
the main part of EU-25 Member States FDI takes place within the borders of the Union. On

8 The sectors not considered are agriculture and fishery and non-market services. Among manufacturing

sectors: leather and footwear, non-metallic mineral products, dectrica machinery and scientific and
other ingruments are also excluded for lack of data.
82 Petroleum, chemicals and rubbers is a more heterogeneous sector, and the information available does
not provide detailed information regarding the share in FDI of each of the sub-sectors. Yet it is, at least
partialy, related to the exploitation of natural resources.
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average (see Graph V.29), 63% of the EU Member States FDI total stock abroad islocated in
other EU countries, while 37% corresponds to the stock in the rest of the world. Furthermore,
in some sectors the share of EU in total EU FDI is higher than 70%. This is the case of real
estate and business activities (72.5%); transport, storage and communications (72.2%); hotels
and restaurants (76%); and textile and wood activities (76.7%). On the contrary, construction
and electricity, gas and water supply are sectors for which more than 50% of the FDI stock is
outside the EU.

Equally important is to underline the fact that FDI flows are bi-directional, which is clear in
Graph V.28, where the FDI stock in the EU is compared to value added by sector. The largest
imbalance is in mining and quarrying, in which EU-25 FDI abroad is much larger than the
stock in the EU. A measure of the balance between FDI abroad and in the EU is presented in
Graph V.30. In electricity, gas and water supply; mining and quarrying; transport storage and
communications; and in construction, the FDI stock abroad is substantially higher than the
investments of the rest of the World in the EU. At the other end are textiles and wood, and
real estate and business activities, for which the FDI stock in the EU is greater than the stock
of investments of the EU abroad.

Graph V.28: Sectoral sharein FDI stock abroad relative to sharein value added - EU-25
(end of 2004)
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Graph V.29: EU-25 sharein total FDI stock (%) (2004)
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Graph V.30: FDI balance - EU-25 FDI stock outward / EU-25 FDI stock inward (2004)
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VI  Annex; statistical nomenclatures

To maximise the amount of information presented in each of the four chapters of this
publication, the approach taken is to use, for each indicator, the data available at the most
detailed level of the nomenclature. To give an overall picture of the various goups of
economic activities (industries) Table V1.1 presents the four lists of sectors used™. The first
column presents NACE Rev.1 codes. The second column is an abridged version of NACE
headings. The third column contains the acronyms used in the scatter plots in Chapter I11. The
rest of the columns indicate the sectors included in each of the four lists: list A consists of
sub-Sections of NACE; list B isformed by divisons, list C, “2-digit+”, isequal to list B, with
five divisions (24, 31, 33, 35 and 74) further expanded into NACE groups and ad-hoc
aggregates of groups. As regards the ad-hoc aggregates in list C, these are the same used in
O’'Mahony and van Ark (ed.), EU productivity and competitiveness. an industry perspective,
European Commission, 2003. One exception is the subdivison of NACE item 24
“manufacturing of chemical products’, which was broken down to present separately the
“pharmaceuticals’ sector. These aggregates are presented in boxes and highlighted in grey
colour. Finally, list D is equal to list C, with divisions 31, 33 and 35 expanded to the level of
groups; sector 24 (chemical industry) is not broken down into pharmaceuticals and other
chemical. These four lists constitute the framework for the construction and presentation of
the indicators. In some cases some items of a particular list are not used, for two main
reasons. First, lack of data, one example of which is the indicator of human capital, which is
based on list B, although some sectors are not included. Second, in some cases the choice was
made to restrict the presentation of indicators to specific sub-sets of the list: for example, most
of the indicators refer to manufacturing and business services, and therefore exclude
agriculture, fishing, forestry, mining and non-market services.

8 The sectoral indicators presented in this publication are calculated from statistical data on economic

activities with a major exception, namely Chapter VI data on external trade in products which is
obvioudly based on statistical data on products. Furthermore, some special cases are worth mentioning:
the indicators derived from Input-Output Tables (Section 111.5 and V.2) are cdculated from product by
product Tables. Chapter V (demand side indicators) is based on COICOP, a nomenclature of products
and services.
84 NACE Rev.1 is composed of various categories, namely: 17 sections (letters A through Q); 31 sub-
sections (2-digit alphabetical codes); 60 divisions (2-digit codes); and 222 groups (3-digit codes).
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Table VI.1: Sectoral nomenclature

Code Sector Acronym B D
a Agriculture, hunting and forestry

al Agriculture Agri

a2 Forestry For

b Fishing

c Mining and quarrying Mine

cal0 Mining of coal X

call Extraction of petroleum X

cal2 Mining of uranium X

cb Other mining othmin

cb 13 Mining of metal ores X

cb 14 Other mining and quarrying X

d Manufacturing

da Food, drinksand tobacco

dal5 Food and drink food X X
dal6 Tobacco tobac X X
db Textiles and textile products

dbl7 Textiles text X X
db18 Clothing cloth X X
dc Leather and leather products

dc19 Leather and footwear foot X X
dd Wood and wood products

dd20 Wood and wood products wood X X
de Pulp, paper and paper products; publishing

de21 Pulp, paper and paper products paper X X
de22 Printing and publishing print X X
df Coke, refined petroleum and nuclear fuel

dfr23 Mineral oil refining and nuclear fuel refin X X
dg Chemicalsand chemical products

dg24 Chemicds chem X X
dg244 Pharmaceuticals pharm

dg24exdg244 Chemicals excl. Pharmaceuticals chem

dh Rubber and plastics

dh25 Rubber and plastics plas X X
di Non-metallic mineral products

di26 Non-metallic mineral products miner X X
dj Basic metalsand metal products

dj27 Basic metals metal X X
dj28 Fabricated metal products metpr X X
dk Machinery and equipment n.e.c.

dk29 Machinery and equipment n.e.c. machin X X
d Electrical and optical equipment

di30 Office machinery offmac X X
di31 Electrica machinery elecmac X

di311 Electric motors, generators and transformers X
di312 Electricity distribution and control apparatus X
di313 Insulated wire and cable X
di314 Accumulators and batteries X
di315 Lighting equipment and electric lamps X
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di316 Electrical equipment n.e.c. | | X
di313 Insulated wire wire X
di31exdl 313 Other dectrical machinery and apparatus nec elecmac X
di32 Radio and TV equipment; electronic components telecom X

di321 Electronic valves and tubes semic X | X
di322 Telecommunication equi pment telecom X | X
di323 Radio and TV receivers radiotv X | X
di33 Scientific and other ingruments instr X

di331 Medical and surgical equipment X
di332 Instruments for measuring, testing, and navigating X
di333 Industrial process control equipment X
di334 Optical instruments,photoGraphic equipement X
di335 Watches and clocks X
di331-dI333 Scientific instruments scinstr X
di334-dI335 Other instruments othingtr X
dm Transport equipment

dm34 Motor vehicles motor X | X | X
dm35 Other transport equipment trans X

dm351 Building and repairing of ships and boats X
dm352 Railway, tramway |locomatives, rolling stock X
dm353 Aircraft and spacecraft X
dm354 Motorcycles and bicycles X
dm355 Other transport equipment n.e.c. X
dm351 Shipbuilding ships X
dm353 Aircraft and spacecraft aircr X
dm35exdm351& dm353 Railroad equipment and transport equipment nec rail X

dn Other manufacturing othman

dn36 Furniture; other manufacturing furnit X | X | X
dn37 Recycling recyc X[ XX
E Electricity, gasand water supply electr

E40 Electricity and hot water supply X

E41 Collection and digtribution of water X

F Construction const

F45 Construction X

G Wholesale and retail trade

G50 Sale and repair of motor vehicles salemot X

G51 Wholesaletrade wholtr X

G52 Retail trade retra X

H Hotels and restaurants

H55 Hotels and restaurants hotel X

I Transport, storage and communication

160 Inland transport inltran X

161 Water transport watran X

162 Air transport airtran X

163 Supporting transport activities suptran X

164 Communications comm X

J Financial intermediation

j65 Financial intermediation finint X

j66 Insurance and pension funding insur X

j67 Auxiliary to financial intermediation auxfin X

K Real estate, renting and business activities
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K70 Real estate activities reest X
K71 Renting of machinery and equipment rentm X
K72 Computer and related activities compu X
K73 Research and devel opment ré&d X
K74 Other business activities X
Legal, technical and advertising legad
Other business activities, nec othbus
L Public administration and defence pubadmin | X
M Education educ X
N Health and social work health X
o Other services othser X
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