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2. TRADE IN INTERMEDIATE PRODUCTSAND EU M ANUFACTURING SUPPLY CHAINS
2.1. Introduction

Where does your mobile come from? This simple question is not easy to answer. It has
probably been assembled using components from different countries, using services both from
domestic and foreign economies. This multi-country nature of productsis not just a feature of
more complex high tech products such as mobile phones and cars. Rarely is a product made
up entirely of components or inputs from the country where it is finally assembled or sold; at
least some of the components and services involved to bring the product to the customer are
often purchased abroad. This is the case for direct inputs, when firms purchase intermediate
inputs for production domestically and abroad, but even more so for indirect inputs. A
component from a particular country might already include other inputs from other countries,
and these are thus used indirectly for production purposes. The other way round, companies
might ship high tech components to other countries where assembly of the final product takes
place. The complex nature of supply chains at a detailed level of individual products has been
documented in a number of case studies for various products, such as T-shirts (Rivoli, 2004),
Barbie dolls (Tempest, 1996), computers (Kraemer and Dedrick, 2002), the iPod (Linden,
Kraemer and Dedrick, 2007; Varian, 2007) and Boeing (Grossman and Rossi-Hansberg,
2009).

The purpose of the study

The aim of this chapter is to shed light on the relative importance of trade in intermediates in
overal trade for the EU-27 and individual country groups, its specific structure, and trends
over time. The chapter therefore answers the following questions. What is the extent of trade
in intermediate products in overal trade, in both exports and imports? Has the share of
intermediate trade changed over time and — if yes— was this driven by within or by between
sectoral shifts? Are there specific differences in the way that some countries mostly act as
providers and others as users of intermediate inputs?

Section 2 of this chapter analyses specialisation patterns with respect to intermediate trade
across countries. The magnitude of two-way trade and the geographical structure of
intermediates over time are also analysed.

The importance of trade in intermediates with respect to user industries is analysed in section
3 for the following questions: What is the extent of intra-industry linkages across particular
industry groups, including service industries, and — more importantly for this study — what
is the share of imported intermediates across these industry groups and to what extent has this
changed over time? Given the complex nature of the international production process, the
chapter also provides a detailed case study for a particular product, addressing the question:
Who captures the value of the production process?

The economic crisis has had a severe impact on trade flows, and trade in intermediates may
have played a particular role. The effect of the financial crisis on intermediates trade is
analysed in section 4 where the following questions are addressed: To what extent has trade in
intermediates been more affected than other product categories? Does the stronger impact on
intermediates trade stem from an overall decline in trade for industries with high shares of
parts and components trade, or has there been a common break which has led to an overall
disruption of supply chains?
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These questions have to be addressed at different levels of analysis: at the level of the total
economy, for particular industries or product groups, and finally, at the level of individual
firms or even products. At the more aggregate levels, the complex nature of international
linkages is reflected particularly in trade patterns reflecting aggregate supply chains. This
chapter therefore also contains analyses at different levels of aggregation, using detailed trade
data, and data from input-output statistics. There is also a case study for a particular product,
the Nokia N95. For a detailed description of the data used, see annex A. Each of these
datasets has its merits. Detailed product level trade data allows for differentiating products
regarding their use as intermediate inputs, capital goods or consumer goods; or at even more
detailed categories, though such a distinction might not be clear in a number of cases.

Relying solely on trade statistics, however, does not provide a complete picture of
manufacturing supply chains. In particular, it does not reveal cross-industry differences with
respect to sourcing structures. The reason for this is that imports of intermediate products
cannot be attributed to industries using trade statistics. As an example, even if there is dataon
the imports of a particular intermediate product, trade data cannot show which industries
imported the products, nor the extent to which the imports are used in the production process.
This can, however, be studied using information from input-output tables as discussed in
detail below. At the level of particular products, the actual supply chains and strategies of
firms can only be revealed using detailed case studies looking at sourcing structures, national
or international, for each individual component of that product.

2.2. Patternsof tradein intermediate products

Production structures are increasingly adapting and adjusting to more international sourcing
structures and cross-border production networks. This is a prominent feature of the
globalisation process. Accordingly, it is commonly argued that intermediate goods trade as a
share of total trade is increasing because of international outsourcing. Firms distribute their
production activities and develop their supply chains over different locations according to
comparative advantages in a broader sense. They also take the legal situation into account in
potential target countries for outsourcing. Such trends in trade structures of intermediates
versus other product types for the EU-27 countries over the last decade are analysed in this
section. It is based on descriptive analysis and common methods in the trade literature, with
an emphasis on trade in intermediates.

2.2.1. Theextent of trade in intermediates

To document the relative importance of trade for the EU-27 and the individual member states,
table 2.1 presents the shares of imported and exported products in total imports and exports
for each of the four product categories in 2008.? The share of imported intermediate inputs for
the EU-27 is 53.7 percent, and thus accounts for the greatest bulk of imports. Consumer goods
are the second largest category, with 22.6 percent, closely followed by capital goods (17.6
percent). This broad structure of imports is found in most countries, with few exceptions.
Along with Germany, five Central and Eastern European countries, Slovenia, Poland, Czech
Republic, Hungary, and Slovakia, show the highest shares of intermediates. One explanation
for this could be that these countries are more specialised in manufacturing, and that

! To stick to the example of a mobile phone: This can be used for personal purposes (chatting with friends) or

in production processes (negotiating with clients).
2 Detailed explanations on data used and classifications applied in the study can be found in the annex.
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industries in these countries find cross-boarder production networks particularly important.
Thiswill be discussed in further detail below.

Table 2.1 also indicates that exports of intermediates constitute an important part of trade for
all countries. Patterns of intermediate exports are compared to the other categories of goods.
Shares of the different product categories for the EU-27 are very similar to those for imports.
Intermediate goods account for more than half of exports, with a share of 53.7 percent, while
exports of consumer goods and capital goods account for 22.6 and 17.6 percent respectively.

The observed large shares of intermediate imports and exports in ailmost all countries indicate
that a clear distinction between typical outsourcing and target countries is not useful, so such
classifications have to be made with caution. Further, this points towards the existence of a
significant amount of intra-product trade, which will be considered in more detail below.

Table 2.1: Share of end-use categoriesin total importsand exportsin 2008, in per cent

Imports Exports

Inter- Consumer Capital Mixed  Inter- Consumer Capital Mixed
mediates  goods goods category mediates  goods goods Category

AT 54.2 22.0 17.8 6.0 55.7 18.1 21.6 4.6
BE 55.4 24.8 12.2 7.6 55.8 25.6 10.6 8.0
BG 52.4 19.6 215 6.5 61.9 24.6 8.4 50
cYy 45.7 29.2 12.9 12.2 34.8 48.0 116 5.7
674 59.5 17.7 19.7 3.1 55.0 152 21.9 7.9
DE 58.0 19.3 17.8 4.9 49.0 16.0 23.8 111
DK 48.2 274 19.9 4.5 41.8 35.7 20.9 16
EE 51.9 21.7 15.0 114 58.0 20.9 116 9.5
ES 55.2 23.6 14.3 6.9 50.2 245 119 134
Fl 51.8 19.2 21.6 74 53.0 74 33.9 5.8
FR 52.6 25.0 16.0 6.4 49.1 25.6 19.0 6.2
GB 46.8 28.1 17.3 7.7 50.7 22.8 17.3 9.3
GR 38.7 34.5 20.2 6.7 54.5 35.3 9.6 0.6
HU 60.8 154 195 4.3 46.7 195 26.6 7.3
IE 44.5 25.8 244 53 53.0 30.9 16.0 0.1
IT 54.7 22.9 14.3 8.2 50.2 26.8 194 3.5
LT 46.7 24.7 20.2 8.4 52.4 222 12.0 13.3
LU 43.8 159 32.0 8.3 50.6 9.5 37.8 21
LV 46.2 27.3 185 8.0 56.6 26.5 13.6 3.3
MT 59.4 26.4 9.6 4.6 68.2 222 8.2 14
NL 511 20.3 24.7 3.9 52.1 20.3 24.1 3.5
PL 575 174 20.2 4.9 51.8 28.6 13.0 6.6
PT 50.7 26.0 16.5 6.8 53.3 284 115 6.8
RO 53.9 18.7 214 6.0 57.8 21.8 12.8 7.5
SE 55.1 21.7 17.9 52 58.1 154 19.9 6.6
Sl 56.6 16.7 16.2 105 51.7 22.8 12.7 12.8
SK 62.3 17.1 15.8 4.8 47.7 23.9 111 17.4
EU-27 53.7 22.6 17.6 6.1 51.2 21.6 19.6 7.6

Source: Eurostat COMEXT; wiiw calculations.

So far, analyses have focused on the situation in 2008. The public and academic debate on
trade in intermediates has as its major concern the changes with respect to the importance of
trade in intermediates and the relative importance of cross-border production networks. On
this question, table 2.2 presents an index of nominal import and export values for 2008,
expressed as an index where the value in 1999 equals 1. The respective changes in shares are
expressed in percentage points for the four end-use categories between 1999 and 2008.
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Table2.2: Changesin import and export values and import and export shares by end-
use categoriesfor EU-27

Index 1999=1 Change in shares (in per centage points)

Inter- Consumer Capital Mixed Inter- Consumer Capital Mixed
mediates  goods goods category mediates  goods goods  category

Imports 1.85 1.82 1.55 1.49 2.75 0.74 -2.38 -1.12
Exports 1.87 1.84 1.64 1.69 1.99 0.46 -1.94 -0.51

Source: Eurostat COMEXT; wiiw caculations.

The value of EU-27 intermediate imports increased faster than other categories of goods by
85 percent, closely followed by consumer goods imports, which increased by 82 percent. This
resulted in a 2.75 percent higher share of intermediates in 2008 compared to 1999.
Consequently, the shares of capital goods and the mixed product category fell. However,
some individual countries experienced much stronger increases in the value of intermediate
imports over this period, for all product types. This group of countries mainly consists of the
EU-12, for which the increase tends to be above 3 percent®. The value of imports has also
grown for these countries in the other product categories. It might therefore be more
informative to look at the extent to which the structure of imports has shifted over time, as
indicated by the respective shares”.

Interestingly, the share of imported intermediate inputs even decreased for a number of
countries. This group also includes some countries from the New Member States, e.g.
Romania, Hungary, and Bulgaria, along with countries from the EU-15 such as Great Britain
and Finland. Another group of countries experienced increases in the share of intermediate
goods imports. This group includes Germany, Spain, Austria, Italy and Sweden to name afew
from the EU-15, but also Slovakia, Slovenia, the Czech Republic and Poland. Thus, athough
there has been a general tendency towards a higher share of imported intermediate goods,
almost half the countries in the EU-27 experienced a decline in the share of imported
intermediates and the extent in these changes differed markedly across countries. One may
note that these general tendencies are not a result of the economic crisis which hit the world
economy in 2008.

A similar pattern, though at dightly different magnitudes, is found for changes between 1999
and 2007. EU-27 exports of intermediates displayed the highest growth rate, closely followed
by exports of consumer goods. Growth rates of exports were higher than those for imports,
though the difference is relatively small in the case of intermediates and consumer goods in
particular. The specific patterns of individual countries across product categories are again
rather mixed (see annex table A.6 for details). One should, however, notice that growth rates
for the EU-12 are often higher for product groups other than intermediates. This group of
countries started from a rather low level, which partly explains the high growth rates. Within
the EU-15, typical exporter countries such as Germany performed only slightly better than the
EU-27 average across product categories. However, exports for other larger countries such as
Great Britain, France, and Italy grew below the average growth rate.

See annex tables A.5. and A.6. for details.
4 Seeannex table A5 for details.
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Finally, the extent to which there are differences in these patterns among industries is
presented. Table 2.3 shows the shares of imported and exported intermediates in total imports
and exports by industry for the EU-27"> Imports of intermediates range from almost zero for
industries manufacturing tobacco and wearing apparel, to very high shares, up to 100 percent,
for industries manufacturing basic metals. It turns out that these patterns are relatively stable
over time and very similar across countries. Correlation analyses yield correlation coefficients
for all cases above 0.8 and in most cases above 0.9°. The structures for exports are very
similar to those for imports, as documented in table 2.3.

Table 2.3 — Shares of intermediate imports and exports by industry for EU-27
in 2008, in per cent

Imports Exports
15 Food and beverages 225 17.0
16 Tobacco 0.9 0.4
17 Textiles 50.8 62.5
18 Wearing apparel 0.8 2.3
19 Leather 12.3 14.4
20 Wood products 95.2 97.9
21 Pulp and paper 83.4 80.1
22 Publishing 26.7 30.7
23 Coke 92.5 771
24 Chemicals 69.8 63.5
25 Rubber and plagtics 72.7 734
26 Other non-metallic 90.0 91.1
27 Basic metals 100.0 100.0
28 Metal products 80.3 815
29 Mach. and equi pment 43.6 39.7
30 Office machinery 17.4 19.0
31 Electrical machinery 75.7 73.3
32 Radio and television 37.6 32.6
33 Instruments 16.1 154
34 Motor vehicles 37.7 351
35 Transport equipment 46.4 36.2
36 Furniture and nec 19.0 18.4

Source: Eurostat COMEXT; wiiw calculations.
2.2.2. Geographical structures of trade in intermediates

Intermediate inputs can be sourced from different countries or groups of countries around the
world. Table 2.4 provides information on the groups of countries from which intermediate
goods are sourced, and on the countries to which they are exported. Considering EU-27 as a
whole, one sees that the bulk of intermediate products are sourced from EU-15 countries.
With respect to other country groups, the advanced OECD countries account for 11.1 percent,
the EU-12 and BRIC countries account for equally large shares, 8.7, while the Asian countries
account for only 3.8 percent. For these other country groups, the variation across EU-27

> With respect to imports an important aspect here is that these industries should not be considered as

‘importing industries’ rather than imports of products ‘typically produced by those industries'. For example, 22.5
percent of imports corresponding to NACE 15 (food and beverages) are considered being intermediate products;
however, these products might be used in other industries for production purposes, eg. in the hotels and
restaurants sectors. The use of imported intermediates of a particular product across industries will be considered
in the second part of the study.

® More specificaly, the correlation coefficients of trade shares are calculated by product categories in the
industries considered (e.g. the share of intermediate imports in industry X) across countries or for a particular
country for the first and last year available.
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countries is even larger. Thus, in 2008, amost 70 percent of intermediates were sourced from
within the EU-27.

The sourcing structures of intermediates are somewhat different from those of the other
product categories. The EU-15 and EU-12 groups account for about 70 percent of imports of
intermediates, consumer goods and capital goods, and an even higher share for the mixed
category, 84.6 percent. But there are some differences for the other sourcing partners, e.g. the
BRIC countries account for 13.5 and 13.0 percent, respectively, for consumer goods and
capital goods, but only for 8.7 percent of intermediates. On the other hand, the advanced
OECD countries have relatively high shares, 11.1 percent of intermediates and 13.7 percent of
capital goods respectively.

Table 2.4: Import structures by end-use categories and partner countriesfor EU-27 in
2008, in percent

EU-15 EU-12  Adv. OECD Asia BRIC Row

Imports

Intermediates 60.9 8.7 111 38 8.7 6.7

Consumer goods 59.0 8.8 7.8 37 135 7.3

Capital goods 55.1 6.8 137 7.7 13.0 37

Mixed category 739 10.7 8.8 22 11 33
Exports

Intermediates 58.1 10.1 116 33 5.9 10.9

Consumer

goods 62.8 8.4 134 21 43 9.0

Capital goods 486 9.2 12.8 37 9.9 15.7

Mixed category 57.0 6.9 182 12 53 114

Source: Eurostat COMEXT; wiiw calculations.

Similarly, the bulk of intermediate exports from EU-27 countries are destined for the EU-15
countries. The EU-15 share is 58.1 percent for the EU-27 and thus only slightly lower when
compared to imports. The EU-12, the advanced OECD countries and the Rest of World
receive one tenth each of EU-27 exports. The share of EU-27 exports to the BRIC countriesis
5.9 percent, whereas only 3.3 percent of EU-27 exports are destined for the Asian countries.
Further, the share of exports from EU-12 countries to other EU-12 countriesis also very large
in most cases. Together with results on import structures, this reveals that there is also alot of
intracregional trade in intermediates among EU-12 countries taking place, showing that
outsourcing is important not only between advanced and less advanced economies, but also
within similarly developed countries.

A comparison of the geographical patterns for EU-27 exports of the four product categories
shows that the share of exports of consumer goods to the EU-15 is large, 62.8 percent, when
compared with intermediates, 58.1 percent, and capital goods, 48.6 percent. EU-27 exports of
intermediate and capital goods to EU-12 countries are larger than the other categories of
goods. This pattern is reversed for the advanced OECD countries. For the other country
groups, capital goods exports are more important, in particular for the BRIC countries and the
Rest of World category.

Whether this pattern is stable over timeis analysed below. Table 2.5 provides evidence for the
EU-27 over the period 1999-2008. EU-15 and the advanced OECD countries have seen large
declines in market shares of total EU-27 imports, by -4.6 and -5.3 percentage points
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respectively, whereas the EU-12 and BRIC countries have gained market shares, by 3.9 and
4.9 percentage points respectively. Considering the EU-27, one thus finds a significant shift
from imports sourced from EU-15 countries towards imports from EU-12 countries. Once
again, there is considerable country differentiation with respect to changes in geographical
patterns. A common feature is that the EU-12 and BRIC countries have gained in all
countries, whereas the advanced OECD countries have lost market shares.

It remains to be considered whether these shifts are similar for all product categories or
whether there is a specific pattern for intermediate products. The EU-15 countries have lost
market share in all categories, but these have been more pronounced for capital goods and for
the category of mixed goods. Similarly, the advanced OECD countries have lost market share
to alarge extent in capital goods, -9.52 percent, and in intermediates, -5.32 percent. The BRIC
countries have gained mostly in capital goods, 9.64 percent, with the gain being similar in
magnitude to the decline in OECD countries. The BRIC countries gains in market share in
consumer goods amounted to 5.21 percent, and 4.94 percent for intermediates. Finaly, the
second biggest winners in terms of increasing market share are the EU-12 countries, which
have seen gains ranging from 5.98 percent in the category of mixed goods to 3.18 percent in
consumer goods.

Thus, a marked shift occurred in this period within Europe, from EU-15 to EU-12 countries as
suppliers of intermediate products. However, the EU-12 countries started from a relatively
low level of exports. It is interesting to note that these gains and losses were of a similar
magnitude. Simultaneously, there occurred a significant reorientation towards the BRIC
countries at the expense of the advanced OECD countries. Thus one observes a reorientation
of sourcing structures within the EU aswell asin extra-EU import patterns.

Table 2.5: Changesin export and import shares by end-use category and sourcing
region for EU-27, 1999-2008 (in per centage points)

EU-15 EU-12  Adv. OECD Asia BRIC RowW
Imports
Intermediates -457 3.87 5.32 -0.81 494 1.89
Consumer goods -3.06 318 -1.93 -2.49 521 -0.90
Capital goods 531 422 952 -0.23 9.64 1.20
Mixed category -5.87 5.98 -2.16 -0.46 0.67 1.84
Exports
Intermediates -5.06 3.90 342 -0.62 3.09 211
Consumer goods -3.86 3.82 -2.86 -0.06 2.46 0.50
Capital goods -10.95 459 -3.95 0.02 6.11 417
Not classified -14.50 3.98 -1.38 0.49 475 6.66

Source: Eurostat COMEXT; wiiw caculations

The geographica pattern of EU-27 exports has also changed over the last 10 years. EU-27
export shares to EU-15, advanced OECD countries and Asia declined, while EU-27 export
shares increased to EU-12, BRIC and the Rest of World. These patterns can with a few
exceptions aso be found for individual EU-27 countries. Considering the EU-27 change in
geographical export structure across the product categories, one finds that exports to the EU-
15 declined much more for capital goods and for the mixed category of products. The export
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shares increased for these product categories to the BRIC countries and the Rest of World.
The changes are most similar across product categories with respect to the EU-12, the
advanced OECD countriesand Asia.

These shifts in market shares can be related to changes in relative unit values reflecting
emerging cost advantages or quality upgrading. Thisissue is analysed by means of changesin
unit value ratios and market shares between 1999 and 2008’. The analysis shows that EU-12
countries have been successfully upgrading the quality of goods exported to the EU-27
markets. A similar pattern is found for BRIC countries, though with less pronounced quality
upgrading. These patterns are similar across product categories and seem to be more
pronounced in high-technology industriesin general, cf. Figure 2.1.

Figure 2.1: Changesin market sharesand unit value ratiosfor intermediates by
industry groups, 1999-2008

Lowy tec hnology industries Mediurrlow technology industries
E ) Lt
o,
Y % hsia " 015 *EU12
g 054 3= L
B ' B
Fl 021 #EU-12 3 a1 . Raiy
o o
z 0.1 *BRICS z Al
T ®EL-1S T 0,05 - »ERIC
E - T & . . s
B - 4 2 g : 4 B g TS " : 5 ; ;
= ® 20ECD ! o
5 a3 g - € -4 -2 2 4 [
= =H =
5 o & A0ECD-005
0,3
® Ro
o4 o
Changes in market shares Changes in market shares
Mediurrehigh technology industries High tec hnalogy industries
=D L
14 & AOECD 0g 4
2 ]
7 05 7 051
v o 0,4
2 06 2 * BRI
2 = 034
= 04 E
c c 02 dRow  @EU-12
'E 0,2 4q ®EL-12 W & AT
B & ]
5 ! i B " $ERICS E 2RIL1S . 5 . . .
& 4 2 ga]  eRoE % ; © s -0 5 .1 5 10 15 20
o o
Changes in market shares Changes in market shares

An analogous exercise on the exporter side reveals that within EU-27 countries, France and
Great Britain in particular have been losing export shares, defined as exports of the particular
country of total EU-27 exports’.

2.2.3. Revealed comparative advantages in trade in intermediates

The patterns described above point towards the countries or groups of countries which tend to
speciaise in the production of intermediates relative to other product categories. It is however
not easy to discern from the descriptive analysis alone whether particular countries or groups
of countries have tended to specialise in the provision of intermediate inputs compared to

See the annex for a detailed explanation of the methodology.
The details of the analyses are available in the background study for the chapter.
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others and to what extent this has changed over time. This section sheds light on this issue by
using a measure of revealed comparative advantages (see Box 2.1) at the level of end-use
categories and groups of countries.

EN 0 EN



Box 2.1: Measuring revealed compar ative advantages

In the literature, various measures of revealed comparative advantages (RCA) have been
proposed, early examples being Balassa (1965), Vollrath (1991). Greenaway and Milner
(1993) provide good discussions of the measures used in the literature. Here, Vollrath's third
measure of revealed competitivenessis used: )

x.°/§: XK M.C/Z M K
c ] ] ] ]
RCA? =1In K — <

n
anﬂ/Zk,nX: an\/I“/Zk,n'vlll1<

Where X and M denotes exports and imports respectively and ! denotes an index for the
product category under consideration and € is an index for country. The first term denotes the
relative export advantage, which is analogous to the Balassa index, and the second term
denotes the relative import advantage. The index ranges from minus infinity to plus infinity
and is symmetric around zero. A positive value reveals a comparative advantage. One
accounts for double counting by excluding the respective country in the aggregates over
countries and the particular product categories in the product aggregates. The index was
calculated for agroup of 40 countries comprising a significant part of world trade.

Table 2.6 reports the results of this analysis for all countries included in the exercise. Looking
at the figures for 2007, it is interesting to note that the set of countries with a comparative
disadvantage is rather heterogeneous. With respect to EU-27, this set includes advanced
economies such as Germany, Denmark, and Italy on the one hand and EU-12 countries, e.g.
Slovakia, Hungary, Poland, Slovenia and the Czech Republic on the other hand. This should,
however, not be interpreted as a comparative disadvantage or advantage with respect to factor
endowments or productivities, but rather reflects the structure of national industries or within-
industry specialisation.

Many of the countries which have arevealed comparative disadvantage in intermediates show
a strong comparative advantage in other categories. e.g. Cyprus, Hungary, Lithuania, Poland,
Romania, Slovakia and Slovenia have a comparative advantage in consumer goods. In all
cases, the group of other advanced countries shows a positive index for intermediates, but a
negative one for consumer goods, contrary to the pattern discussed above. With respect to the
BRIC countries, these — with the exception of Russia — seem to have a comparative
advantage in producing consumer goods, thus being relatively large importers of
intermediates in producing final goods. The exception is Russia, for which primary goods are
included. With respect to the group of other advanced countries, they all seem to have a
comparative disadvantage, whereas they have comparative advantages in exports of consumer
goods, though there have been some shifts over time.
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Table 2.6: Revealed compar ative advantage index, 1999 and 2007

Intermediates

1999 2007
EU-27 -0.061 -0.028
EU-15
Austria 0.31 0.07
Belgium -0.09 -0.05
Germany 0.12 -0.13
Denmark -0.35 -0.14
Spain -0.40 -0.20
Finland 0.10 -0.01
France -0.15 -0.06
Great Britain 0.13 0.20
Greece -0.03 -0.02
Ireland 0.11 0.19
Italy -0.41 -0.26
Luxembourg 1.11 1.16
Netherlands -0.29 -0.20
Portugal -0.43 -0.15
Sweden 0.01 -0.01
EU-12
Bulgaria -0.45 -0.01
Cyprus -1.24 -0.45
Czech Republic 0.09 -0.20
Estonia 0.34 0.47
Hungary -0.50 -0.42
Lithuania -0.32 -0.05
Latvia 0.88 0.84
Malta 0.14 0.72
Poland -0.32 -0.11
Romania -0.78 -0.06
Slovakia -0.43 -0.77
Slovenia -0.10 -0.04

Other advanced economies

Australia 1.08 1.13
Canada 0.37 0.76
Japan 0.19 0.14
USA 0.49 0.31

BRIC countries

Brazil 0.13 -0.14
India -1.23 -0.77
Russia 1.36 1.78
China -1.61 -1.19
Other

Indonesia -0.11 0.37
South Korea -0.95 -0.62
Mexico -0.69 -0.47
Turkey -1.01 -0.95

Consumer goods

1999

0.138

-0.26
0.15
-0.60
0.57
0.43
-1.22
0.01
-0.27
0.81
0.40
0.65
-0.40
0.30
0.81
-0.36

1.18
1.18
-0.08
0.15
0.58
0.57
-0.02
0.28
0.91
1.35
0.15
0.62

-0.15
-0.17
-1.51
-0.85

0.78
291
-2.28
3.07

141
0.67
0.93
2.40

2007

0.024

-0.23
0.20
-0.37
0.41
0.26
-1.12
-0.01
-0.29
0.34
0.06
0.30
-0.49
0.17
0.36
-0.30

0.48
0.54
-0.11
0.05
0.21
0.35
0.02
-0.13
0.67
0.54
0.46
0.44

-0.27
-0.57
-1.67
-0.84

0.81
1.99
-2.11
242

0.93
-0.69
0.66
1.63

Capital goods

1999

0.088

-0.16
-0.21
0.42
-0.09
-0.53
0.51
0.09
0.04
-1.73
-0.24
0.07
-1.00
-0.02
-0.87
0.19

-1.21
-0.76
-0.50
-0.66
-0.06
-1.29
-1.65
-0.37
-0.78
-1.04
-0.63
-0.72

-1.93
-0.48
0.85
0.13

-0.76
-1.23
-1.76
-0.41

-1.39
0.52
0.12

-1.46

Source: UN COMTRADE; wiiw calculations. Note: EU-27 includes intra-EU trade.
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2007

0.164

0.08
-0.29
0.51
-0.16
-0.54
0.61
0.02
-0.14
-1.27
0.00
0.27
-0.58
0.19
-0.54
0.11

-1.22
-0.15
0.04
-0.65
0.27
-0.85
-1.01
-0.65
-0.80
-0.89
-0.57
-0.56

-1.91
-0.55
0.67
0.15

-0.34
-1.49
-2.16
0.10

-1.35
0.61
0.08
-0.65
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2.2.4. Two-way trade in intermediate products

The analysis so far might have hidden the fact that thereis— as in total trade — alot of two-
way trade taking place, i.e. countries being both exporters and importers of intermediates as
well asin other product categories. The analysis below takes a closer ook at the magnitude of
this phenomenon and how it has evolved over time. This analysis is performed by applying
the Grubel-Lloyd index at the level of product categories (see Box 2.2 for technical details).

Box 2.2: Measuring two-way trade

To measure two-way trade the common method is the Grubel-Lloyd index (Grubel and LIoyd,
1975). The analyses in this study use a version of this index correcting for trade imbalances
(see Greenaway et a., 1994) which is calculated as:

x.°/§: Xk M?/}) M K
c ] ] ] ]
RCA =In K - S

In
ann/Zk,nX:‘( ZnMn/Zk,nM:

This index is used for product categories and country groups based at the CN 8-digit level.
The index ranges from 0 to 1 and can be interpreted as the share of two-way trade in total
trade of this category. Whenever an export or import value is reported but no corresponding
import or export value in the partner country, thisis set to zero though it not possible to know
whether the value is missing and consequently should be positive or zero. The alternative to
skip those observations would result in higher two-way trade indices but the same conclusions
would hold.

Generdly, the index tends to be higher for consumer and capital goods compared to
intermediate products. Taking country averages, the index in 2008 is 0.35 for intermediates,
0.40 for consumer goods and 0.39 for capital goods. However, there seems to be no clear
pattern, though countries with a high index value in one category also tend to have higher
values for other product categories. This may be due to country-specific factors such as
country size and income per capita, being the most important determinants of intra-industry
trade. A more striking fact is the large variation across countries. This is shown graphically in
Figure 2.2 for intermediate goods trade, which also indicates changes in the index between
1999 and 2008.

The share of two-way trade in intermediates ranges from more than 50 percent in Germany
and France to less than 10 percent in Malta. As expected, larger and more developed countries
in terms of per capita income tend to have a higher index. Interestingly, the index decreased
for a number of countries between 1999 and 2008. This was the case for France, Great
Britain, Spain, Denmark, Sweden, Ireland, Portugal, Luxembourg and Estonia. But there are
also a number of countries for which two-way trade increased. This was particularly the case
in countries where two-way trade was low in 1999. Two-way trade increased particularly
strongly for Latvia, Bulgaria, Romania, Slovakia and to a lesser extent for the Czech
Republic’.

Thus, despite its potentially different nature, there is also a considerable amount of two-way
trade occurring in intermediates trade, blurring the distinction between typical producer and
user countries of intermediates still further (Stehrer et.al. 2010).

°  For a detailed comparison to other product categories, changes over time and industry-specific results see

Stehrer et a. (2010).
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Figure 2.2: Two-way tradein intermediates, 1999 and 2008
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Note: Figures based on CGLI measure.
Source: Eurostat COMEXT; wiiw calculations.

IntraEU trade in intermediate goods is more characterised by two-way trade than extra-EU
trade. Two-way trade in intermediates increased for trade with all regions except the countries
constituting the ‘ Rest of the World', for which it decreased dlightly. Two-way trade with EU-
12 increased by a third between 1999 and 2008, which may reflect stronger interlinkages
between industries in EU-15 and EU-12.

Figure 2.3: EU-27 two-way trade in intermediates by region, 1999 and 2008
[ 1999 m 2008
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Note: Figures based on CGLI measure.
Source: Eurostat COMEXT; wiiw calculations.

2.3.  Manufacturing supply chains and services

The analysis in the previous section is based on detailed trade data providing information on
which products or product groups are traded between different countries. This does not,
however, reveal anything about the industry using a particular product. A semi-conductor or
light bulb might be used in different industries as intermediates. The question is to what
extent particular industries are users of intermediates in general, and to what extent the
structure of intermediate inputs is differentiated across industries and countries. On top of
that, one might wonder about the extent to which these intermediate inputs are imported or
sourced domestically, which is also a concern of this section and relates to the discussion of
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imported intermediates above. It then leads naturally to considering the structure of inputs,
either sourced domestically or internationally, for a particular product. This will aso be
shown in this section, namely in the case study on the Nokia N95. The analysis will show that
there are considerable linkages between manufacturing and service sectors which are in most
cases increasing over time, particularly when considering both direct and indirect linkages. A
second result is that the shares of imported intermediates have grown over time. Thisimplies
that despite increasing interlinkages across industries, the domestic multiplier effects are
roughly constant or even falling dightly.

2.3.1. Interlinkages between manufacturing and services

On the one hand, manufacturing industries use service inputs, i.e. act as clients of the service
sector and hence create a ‘pull’ effect, by demanding service inputs as intermediates. On the
other hand, manufacturing industries sell products to the services sector, i.e. provide products
and hence create asa ‘' push’ effect’®. The pull effect is measured by the share of service inputs
in manufacturing industries which are classified below by technology categories. Service
inputs include both market and non-market services and represent direct service components
embodied in manufacturing. The push effect is captured by the share of material inputs in
services, detailed below by service categories'.

Overall, high-technology industries received the largest share of service inputs in 2005, hence
creating the largest pull effect. The average for all countries is 24.4 percent. The second
largest share was held by low-technology industries, 23 percent, followed by medium-high
technology industries with 22 percent. Medium-low technology industries required slightly
less service inputs, 17 percent. These figures hide large differences across countries. EU-12
and Portugal had smaller service shares across al manufacturing industries, with the only
exception of Hungary, which had a relatively higher service input share in medium-low
technology industries.

There are large differences between countries, and these are most pronounced for the
medium-high technology industries. The differences range from 7 percent of service inputsin
Slovakia, and 70 percent in Ireland. When studying changes in the size of the shares between
1995 and 2005, service input shares increased in low-technology industries in almost all
countries, which might be interpreted as outsourcing to upgrade production. In high-
technology industries as well as in medium-high technology industries, many countries saw
service input shares increase, though less so in the latter category. Service input shares
decreased in most countries only in medium-low technology industries. Differences among
countries are again large. Interestingly, EU-12 display decreasing service input shares in all
four technology categories, which is surprising. Slovakia is an exception, in that low-
technology service input shares and especially medium-low technology service input shares
increased. This is surprising, given the generally lower shares of services in total
manufacturing inputs in those countries.

Studying the push effect of manufacturing reveals that material inputs account for an average
of 33 percent in trade and hotels and in community services, creating the largest push effects
in these service industries. The share is smaller in business services, 22 percent, and also in
transport services, 16 percent. Generally, the differences between countries are not
pronounced, with larger differences being found in business services. Interestingly, the EU-12
are among the countries with relatively large input shares, especially in business services and

1 This terminology follows European Commission, 2009, p.79.
1 For details on the classification of material and service inputs see Timmer et al. (2008).
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community services. Material input shares declined between 1995 and 2005 in all service
categories and among all countries. Variations are less marked; Poland is the only country
where material input shares increased in three service industries. Overall, it seems that the
push factor of manufacturing on services is dightly larger than the direct pull factor.
However, while the former declined over the last 10 years, the pull effect increased
substantially.

2.3.2. Imports of intermediate inputs by industry

This section takes a closer look at the structure and changes in imported versus domestically
sourced intermediates. Specifically, patterns of imported intermediate inputs by user industry
will be analysed with a focus on cross-industry and cross-country differences. First, the
developments over time for the aggregate manufacturing and services respectively are
analysed. The aggregates are then broken down into different types of manufacturing and
services industries.

The analysis is based on Eurostat’ s symmetric input-output tables, product by product, which
are computed for the total economy, the domestic economy and for imports. This enables the
role of imports in the economy to be investigated in more detail.

Import shares increased among al manufacturing industries and almost all countries between
1995 and 2005, with only very few exceptions, cf. Figure 2.4 below. The figure presents the
ratio of imported to domestic intermediates in 1995 and 2005 for the Member States for
which datais available. The largest shares of imported intermediates are found in the smaller
member states reflecting their smaler size and lesser ability to produce al necessary
intermediates domestically.

EN 0 EN



Figure 2.4: Ratio of imported to domestic inputsin EU manufacturing industries
1995 and 2005 (per cent)
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Source: Eurostat input-output tables, wiiw calculations.

Even though import shares of intermediates increased in most countries for service industries
between 1995 and 2005, it was less pronounced than for manufacturing, cf. Figure 2.5. In fact,
import shares decreased by some 5 percent in Irish service industries between 1995 and 2005.
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Figure 2.5: Ratio of imported to domestic inputsin EU servicesindustries 1995 and 2005
(per cent)
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Source: Eurostat input-output tables, wiiw calculations.

Moving to less aggregated industries, table 2.7 presents the share of intermediate imports in
total intermediate inputs. Data are only available for the benchmark years 1995, 2000 and
2005.

Taking the shares of imported intermediates in total intermediates in four types of
manufacturing industries first, data show that imported intermediates are most significant in
high technology industries, where they account on average for 55 percent of total inputs in
2005. Imports still account for 50 percent of all intermediates in medium-high technology
industries and 48 percent in medium-low technology industries. Low-technology industries
require substantially less imports, amounting to some 30 percent of intermediates on average.
Interestingly, the New Member States Estonia, Slovakia, Hungary and Slovenia, also Ireland,
and to some extent Austria, show the largest import shares in substantially all technology
categories. This may be due to the fact that they are all small open economies on the one
hand, but also due to the New Member States' increased need for imported intermediates, as
they are not able to source all necessary supplies of inputs domestically. The differences
among countries are most pronounced for high-technology industries. Imported intermediates
amount to 94 percent in Estonia, 89 percent in Hungary, 85 percent in Ireland and 76 percent
in Slovakia on the upper range, and 29 percent in France and 33 percent in Germany in the
lower range.

The largest increase occurred in the medium-low technology industries. The most pronounced
import share increases for all four technology categories were in Slovenia and Slovakia
However, import shares also rose in EU-15 countries. There were above-average increases in
Austria, Ireland, Germany, Sweden and Spain.
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Analysing the share of imported intermediates in total intermediates in four service categories
yields a different picture. Import shares are much smaller in service industries than in
manufacturing industries, since fewer services are traded internationally. The services sector
also has more SMEs than the manufacturing sector. The shares are about 17 percent for trade
and hotels, and 16 percent for business services and community services. The share of
imported intermediate goods is larger for transport services, 26 percent. It is interesting to
note that the share of SMEs is smaller in these service industries than in others. In addition,
differences among countries are small, with Italy displaying the lowest import shares and
Ireland the highest. Import shares increased in most countries between 1995 and 2005, though
there was much variation and no common picture. Import shares in business services
decreased for three New Member States, Hungary, Estonia and Slovakia.

Output multipliers and their changes over time can be used to study changes in inter-industry
linkages across sectors. By using output multipliers, both direct and indirect effects are taken
into account. It is, however, necessary to distinguish carefully between the effects of changes
in interlinkages — which can be studied by analysing total multiplies — and the effects of a
change in the share of imported intermediates by calculating domestic multipliers only. Total
output multipliers are calculated from input-output tables which include imports of
intermediate goods, while domestic multipliers are based on the domestic input-output tables
which do not include imports. The fact that a significant share of intermediates is sourced
from abroad therefore implies that the domestic multipliers evolve differently from total
multipliers. For the domestic multipliers, one would expect an increase due to an overal
increase in linkages across industries, whereas the fact that intermediates are sourced from
abroad would work in the other direction. In arecent study, the European Commission (2009)
reports the average of multipliers over 22 countries at the product level and highlights
important differences when considering the total and the domestic multipliers. Thisis done by
showing that the sectors with the highest total multipliers and domestic multipliers do not
coincide. A similar exercise was undertaken by Stehrer et a. (2010) for three EU-15
countries, Austria, Germany and Spain. The most important finding was that the domestic
multipliers are between 20 to 40 percent lower compared to the total multipliers on average.
This difference even widened over the periods considered. The total multipliers were
increasing in most countries, pointing towards increasing interlinkages, whereas the domestic
multipliers were roughly constant or even dightly declining, indicating that imports of
intermediates have been increasing over time.
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Table 2.7: Sharesof imported intermediates (in percent)

L ow-tech industries Medium-low tech M edium-high tech High-tech

1995 2000 2005 1995 2000 200 1995 2000 2005 1995 2000 2005
AT 26.6 333 33.2 39.6 515 49.2 51.3 58.1 55.9 52.3 57.8 47.4
BE 375 41.2 46.7 51.4 59.4 57.9 58.8 57.7

DE 20.4 23.6 22.5 28.5 37.4 422 24.5 29.0 29.2 234 30.7 331
DK 23.0 28.2 30.2 44.1 427 40.2 427 43.9 44.1 45.9 495 44.0

EE 41.6 45.7 44.5 65.3 52.8 61.8 56.4 61.8 66.8 90.5 95.9 93.5
ES 17.0 21.9 19.1 32.0 39.1 38.2 38.2 48.5 46.1 35.5 39.2 451
Fl 16.2 18.4 185 30.4 36.1 41.3 37.4 37.3 40.2 53.8 44.2 495
FR 14.2 17.0 16.3 30.4 385 41.4 26.3 28.6 28.8 28.0 32.8 294
HU 29.5 39.1 32.3 47.0 57.7 54.6 68.6 69.6 67.3 82.4 90.7 89.2
IE 40.7 48.6 58.9 57.2 57.7 51.0 64.7 88.4 85.7 811 90.2 85.1
IT 194 20.2 20.8 29.7 35.2 385 27.2 29.3 31.2 35.5 38.8 34.7
LT . 36.4 24.0 . 54.6 46.9 . 79.2 74.0 . 53.0 42.9
NL 39.2 38.2 34.3 55.8 58.7 60.4 46.0 46.7 444 48.9 51.7 49.0
PL . 19.8 20.3 . 36.7 40.7 . 35.7 421 . 41.0 49.3
RO . 21.7 230 . 30.8 34.4 . 31.0 32.9 . 40.8 51.0
SE 19.7 21.7 239 40.4 47.0 52.6 40.8 421 42.6 43.1 455 51.0
S 32.5 43.2 43.9 35.4 51.0 61.4 51.1 64.7 61.7 495 56.9 62.4
SK 24.4 42.6 44.7 425 55.9 62.2 59.8 78.1 70.1 53.6 75.4 75.8
UK 234 . . 25.6 . . 321 . . 38.2

. i ) Community services
Tradeand hotels(GH) Transport services(l) Business services (JK) (LP)

1995 2000 2005 1995 2000 2005 1995 2000 2005 1995 2000 2005
AT 15.6 16.4 18.9 32.0 29.8 25.9 14.8 114 13.0 16.9 16.1 16.4

BE 19.6 26.2 . 232 29.6 . 14.6 199 . 16.8 17.5 .
DE 8.7 10.9 10.0 13.6 18.0 17.2 6.7 10.4 10.2 11.0 15.2 12.9
DK 11.9 20.6 22.6 40.3 59.2 61.8 4.6 10.5 141 125 15.9 17.6
EE 231 20.1 22.3 37.4 39.9 35.7 25.8 220 21.9 20.9 31.2 28.8
ES 6.4 41 7.8 19.7 17.9 16.5 8.1 9.8 9.1 15.8 17.0 13.2
Fl 13.8 17.9 20.0 21.2 21.4 251 135 14.6 16.9 14.1 17.2 18.1
FR 9.4 10.8 10.8 125 11.0 11.9 8.0 8.3 75 8.9 114 115
HU 12.6 225 19.3 16.6 28.0 317 22.6 221 15.3 14.0 17.0 15.0
IE 434 30.7 254 43.9 38.9 36.4 321 56.6 47.0 30.2 34.9 18.7
IT 6.2 6.3 59 9.5 10.2 9.0 10.3 9.8 9.0 54 59 6.1
LT . 224 15.0 . 29.5 23.6 . 17.3 13.0 . 21.5 13.8
NL 27.6 26.3 24.2 313 337 33.6 153 14.6 18.6 177 155 138
PL . 10.7 114 . 14.6 15.7 . 6.3 7.4 . 6.5 85
RO . 24.0 19.6 . 20.0 18.6 . 21.8 23.3 . 34.2 32.8
SE 20.2 251 22.8 21.4 21.1 24.3 12.7 15.2 15.8 12.7 145 13.9
S 9.7 11.0 19.6 17.0 25.2 28.0 12.9 16.6 16.3 145 175 224
SK 14.0 16.3 133 26.8 437 26.7 19.1 12.6 15.7 12.9 13.2 18.3
UK 12.8 . . 151 . . 10.2 . . 145

Source: Eurostat input-output tables, wiiw calculations.

2.3.3. Case-study. The Nokia N95 mobile phone

The standard level of trade analysis is usually undertaken by sector, industry, product group
or labour skill-groups, as in sections 2 and 3 above. Global trade and globalisation of
economic activities, however, occur at a much finer level of aggregation — at the level of
tasks (see e.g. Grossman and Rossi-Hansberg, 2008, for a theoretical approach). Stages of
production that used to be performed by the same company in the same geographic location
are now fragmented around the world. The various stages are either owned and controlled by
one manufacturer, or owned and controlled by independent suppliers. This forms the system
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of global supply chains — increasingly not only for goods, but also for services. Services
have become increasingly involved in international trade due to digitalisation.

A supply chain refers to the global flows of intermediate goods/services — both provided in-
house and purchased from outside, unaffiliated, companies — involved in providing a
good/service for final consumption. In each step, the vendor employs inputs, conducts its own
value-adding activities, and transfers its output to the other participants in the supply chain.
The sum of all value-adding activities equals the final retail price before any applicable taxes.
Figure 2.6 represents a stylised supply chain for the Nokia N95. In the case of tangible
components, there are typically 4-8 layers between Nokia and the extraction of metals and
minerals from the earth’s crust (Nokia 2009a). All components embed intangible assets in
some form, and conform to one or more industry standards. In the case of intangible
components — licensed and purchased embedded and standalone software — the flows
cannot be readily mapped in asimilar manner, but there are typically fewer layers. The actors
in the supply chain of the N95 are categorised into five groups in the figure: mines and
refiners, component vendors and sub-assemblers, software and technology providers and
licensors, the actual phone assembly by Nokia, or by an original equipment manufacturer
(OEM), as well as wholesale and retail distribution by telecommunication network operators
and/or by genera traders. Unlike some of its competitors, Nokia maintained significant in-
house manufacturing and assembly capacity and thus relied less on OEMs™. In the case of the
N95, al final assembly was done by Nokia itself. It did not use providers of electronic
manufacturing/assembly services (EMS's) or outsource this task.

2.3.3.1. Who captures value — where the value is created?

Since GDP (Gross Domestic Product) can be measured as the sum of the values added by all
organisations in a particular country, it is often interesting to know where within the supply
chain the value capturing takes place. This is not an easy task, as companies are reluctant to
reveal the geography of their operations even at level of the firm, let alone at the level of a
specific offering. It is nevertheless possible to do some calculations that are fairly accurate at
least as far as broader regions are concerned. The geographical allocations of the country of
final sales and final assembly depend on the individua case. For instance, in the case of a N95
assembled in Salo, Finland, destined for the German market, 2.1 percent would go to Finland
and 14.5 percent to Germany. The outcome would be different in the case of assembly in
Beijing, China, destined for the US market. An average was calculated for al potential
combinations of assembly locations and destination markets. The average is presented in
Figure 2.7%.

The best estimate is that, on average, overall, 55 percent of the value added of Nokia N95
mobile phone is captured in EU-27. This is a remarkably large share for a truly global
product. Even in the case of final assembly in Chinaand final salesin the US, EU-27 captured
51 percent of the value added — despite the fact that the phone was ‘Made in China’ . While
final assembly is obviously the main step in the physical incarnation of the product, this stage

2 1n 2007 Nokia outsourced 20 percent of its total manufacturing volume (including all models) of mobile

device engines (Nokia 20-F report, 2007, p.36).

3 1n 2007, the basic principle of Nokia was that smartphones for the European market were manufactured in
Europe and correspondingly smartphones for the Asian market were manufactured in Asia. According to the
available information, smartphones for the U.S market are mainly manufactured in Asia. Thus using these three
as guidelines, potential combinations are: (assembled in EU and sold in EU; assembled in EU and sold in other
countries; assembled in Asiaand sold in Asia; assembled in Asia and sold in North America; assembled in Asia
and sold in other countries).
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only commands 2 percent per cent of the overall value added. On the other hand, the
distribution channel and particularly its final retail loop capture a large share of the value
added — worth many times more than the final assembly. Taking into account the value
added tax or sales tax, the value added received by the country of final salesis even bigger.

How is it possible that EU-27 captures so much of the value from a seemingly minor role?
The simple reason is that Europe was dominant in the branding, development, design, and
management of the N95 and related processes. To uncover these geographical connections
often requires some detective work. For instance, in the case of N95's main processor and
Texas Instruments (US): The hardware design was made in Dallas (US) and in Nice (France).
Much of the software design and its integration to hardware were of Indian origin. Besides
Dallas (US), the processor was also manufactured in Japan. A single component might be
imported and exported several times, at least if the ‘in transit’ status is not determined
appropriately. Even if it is, imports and exports are measured in gross value terms, although
the value added at any given location may be small.
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Figure 2.6: The stylised supply chain of Nokia N95 mobile phone
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Figure 2.7: The value added breakdown by regionstaking into account the value added
created in the country of final sales
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The ICT sector and the N95 handset take into account a specific industry and a specific case
while looking at the whole industrial landscape. However, they represent the electronics
industry as a whole quite well and lead the way in globa industria transformation. Many
industries are following suit. On the other hand, there are industries where unbundling of
production has been the rule for decades, but localisation decisions differ from those observed
in electronics.

The most notable example is the automobile industry, where outsourcing and separation of
different stages of production have proceeded quite far. Advanced information and
communication technologies have facilitated outsourcing offshore, but much of the
production has remained regiona rather than becoming global. The simple reason is
transportation costs. ICT helps to coordinate the activities of international supply chains, but
intercontinental shipping of some auto partsis costly compared to el ectronics components.

Hence, there are regional clusters or hubs specialising in auto parts within a reasonable
distance from the final assembly. Nevertheless, the same logic applies; manufacturing that
was originally done by the same company in the same factory is today dispersed into a
network of hundreds of suppliers and subcontractors to achieve advantages through
economies of scale and specialisation.

The current economic crisis has spurred a discussion about the way in which globa supply
chains are affected. Has some of the off-shored production been in-shored back to its original
location, or will it be? There are arguments for and against this scenario. While the need to
seek more cost-advantaged locations has probably only increased for some producers, the
crisis has revealed the vulnerability and unpredictability of production chains for others. The
net effect islikely to be relatively small.
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Unbundling and trade in tasks will most likely expand in services as a consequence of
digitalisation. More and more services are becoming tradable once digitally transformed.
Firms — both in manufacturing and services — will grow their offshore outsourcing of
services to a much greater extent than ever happened in manufacturing. In addition to
manufacturing, other tasks such as product development have also been transferred to low-
cost countries.

24. Theroleof intermediatesin thetrade collapse in the EU-27: cause, effect or both

The trade collapse following the financial market turbulence of September 2008 which
peaked in the winter months of 2008/2009 was in many respects unprecedented. The trade
slump was even steeper than in the Great Depression (Eichengreen and O’ Rourke, 2009), and
it occurred on a global scale with an extraordinarily high degree of synchronisation (Araljo
and Martins, 2009; Araujo, 2009). Moreover, the decline in global trade in rea terms was
much more pronounced than that of real GDP. This also reflects a change in the structure of
global trade, which is increasingly characterised by vertical specialisation across countries,
I.e. countries are not necessarily specialised in the production of goods, but in certain stages
of production of particular goods. Vertical speciaisation implies that countries produce and
export large amounts of intermediate products, parts and components in particular, which are
then further processed or assembled in other parts of the world.

Hence, before a country exports a final product, a series of related trade flows of intermediate
goods (including imports of primary, semi-finished goods and parts and components) will
already have taken place. If, as was the case during the crisis, demand declines in many parts
of the world, this affects not only the trade flows of finished goods, but also related trade
flows in semi-finished goods and parts and components. By this mechanism, trade in
intermediate goods increases the sensitivity of trade with respect to changes in the business
cycle. The increasing role of international supply chains and consequent vertical
specidisation led to a significant increase in the income elasticity of trade that is well
documented in the literature (e.g. Cheung and Guichard, 2009; Freund, 2009). For the EU-15,
this elasticity was 1.95 during the period 1961 to 1984, which means that global trade
changed by 1.95 percent when world GDP changed by 1 percent. The elasticity increased to
2.45 percent in the period 1985 to 2009.

For the year 2009, however, global trade took a stronger blow than suggested by the long-
term elasticity of trade, as the decline in real global trade outstripped the decline of GDP by a
factor of 5 (IMF, 2009). Various explanations for the disproportionate trade collapse of 2008-
2009 have been suggested, including increased trade costs due to the credit crunch (Escaith
and Gonguet, 2009), protectionist tendencies by major trading partners (Evenett, 2009) and a
composition effect, i.e. industries most involved in international trade were hit harder by the
declinein globa demand.

What has happened to intermediate goods and in particular of parts and components — a
subgroup of intermediates that accounts for approximately 30 percent of the EU-27 trade in
intermediates — during the crisis is interesting per se, given their important role in
international supply chains. Parts and components are of particular interest because they are
the goods category most closely associated with the notion of internationa intra-industry
vertical supply chains in the actual debate. They are therefore those most likely to be
influenced by potential structural changes that may have occurred during the crisis due to the
sourcing decisions of companies operating globally. This section analyses in more detail the
development of EU-27 export and import of parts and components using monthly trade data.
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2.4.1. Theimpact of the crisis on trade flows by end-use categories

The first step in the analysis of the impact of the crisis on trade flows is to compare the
decline in various end-use categories, including parts and components, with that of overall
trade. Looking first at the development of aggregate exports during the crisis, Figure 2.8
reveals that export volumes declined sharply between October 2008 and January 2009, when
the index of aggregate exports reached its trough at a level of 77 percent compared to the
September 2008 volume, i.e. adecline of 23 percent in real values. The start and the intensity
of the trade collapse were similar on the import side, but the decline was somewhat more
extended, lasting until April 2009, when the volume index reached its low at 80 percent.
Hence, during the peak of the crisis, the export decline of 24 percent was larger than the
decline in imports, which amounted to 20 percent in real terms.

Differences are also observable for the initial recovery phase discernible on the export side,
starting in February/March 2009 and — setting aside the seasonal drop in August — lasting
until October 2009, the last available observation for this analysis. In contrast, for imports, no
real recovery can be detected before September 2009, so that one year after the outbreak of
the crisis, the index level of exports was 4 percentage points above the import level, despite
the initially stronger drop in export volumes. These differences in the recovery of trade
volumes largely reflect differences in the overall recovery from the crisis, which appears to be
more sluggish in the EU-27 than in other regions, particularly Asiaand China.

Against this background, the most outstanding point that emerges from Figure 2.8 is that parts
and components actually registered the most pronounced drop in trade volumes both on the
export and on the import side, followed by capita goods. For example, in January 20009,
imported parts and components stood at about 62 percent of their September 2008 volume
level, and remained at a very low level until September 2009, when they began to recover.
Both on the export and on the import side, EU-27 trade in parts and components remains
depressed at around 75 percent of its September 2008 level at the end of the observation
period. In contrast, the trade volume of consumption goods fell less sharply than other goods
categories.

Figure 2.8: Development of EU-27 exportsand imports by end-use categories
during thecrisis
(Trade volumes, September 2008 = 100)
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2.4.2. The share of parts and components in overall trade declined dueto the crisis

The more than proportionate decline in the trade of parts and components led to a decline in
the share of these goods categories when pre-crisis and post-crisis averages are compared™.
More precisely, for exports, the share of trade in parts and components decreased by 2.3
percentage points, from 17 percent to 14.8 percent. For imports, the relative decline amounted
to 1.1 percentage points, from 15.5 percent to 14.4 percent. But the fact that parts and
components were the most strongly-hit goods category of EU-27 trade makes them
particularly important for explaining the trade collapse™.

One explanation for the strong decline in parts and components trade could be a change in the
structure of trade with respect to trade in parts and components, i.e. a partia reversal of the
trend towards ever-deeper and more complex forms of vertical specialisation. Such a trend
reversal may have been triggered by a less favourable international environment, with the
higher cost of trade finance and potentially protectionist policies implemented by trading
partners. Another explanation for the strong decline in parts and components trade, which
may be arival aswell as a complementary factor, is again a composition effect, similar to that
mentioned above. According to this hypothesis, the trade sSlump was strongest in trade in parts
and components because important industries in world trade which are also intensive in parts
and components trade, such as the automobile industry, were relatively harder hit by the
shock in global demand than other industries. The causality in this hypothesis is assumed to
run from industries to shares in parts and components in total manufacturing trade. If the
composition effect drives the strong downward movement of trade in parts and components,
the stronger decline in this product category should vanish at the level of individual
industries. On the other hand, if international supply linkages were partly disrupted as a
consequence of the crisis, as suggested by the first explanation, the share of this category in
total trade should have declined both at the total manufacturing level and for individual
industries.

2.4.3. Partsand components trade and trade collapse across industries

This section takes a closer look at the share of parts and components trade in individual
industries. Figures 2.9 and 2.10 present the shares of parts and components trade in individual
industries for exports and imports on the vertical axes, and the industry-specific index of the
trade decline on the horizontal axes. The horizontal axes show development between
September 2008 and the month displaying the lowest value after September 2008. The series
is constructed as an index with the level in September 2008 equal to 100. The lines crossing
the data point ‘ Total manufacturing’ indicate the shares of parts in components trade and the
index of trade decline for total manufacturing for comparison, respectively.

These figures show that vertical specialisation, as measured by parts and components trade,
plays an important role in roughly half of manufacturing industries, mainly those with
medium- and high-technology intensity. Industries with a high degree of vertica
speciaisation are found above the vertical line through ‘ Total manufacturing’. The highest
degree of vertical specialisation in EU-27 exportsis found in the electrical machinery industry
(NACE 31), with 57 percent of exported goods constituting trade in parts and components,
followed by the machinery and equipment industry (NACE 29), with a share of 39 percent in

¥ Pre-crises averages are calculated for January 2008 to September 2008 and post-crisis averages for the period
October 2008 to October 2009.

> Note that the more than proportionate decline of parts and components is not the result of the multiplicative
effect that trade in intermediates introduces into the trade statistics.
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parts and components trade, see Figure 2.9. In the transport equipment (NACE 35) and
automotive industry (NACE 34), parts and components account for 36 percent and 34 percent
of industry exports respectively. The industry ranking by share of parts and components
imports looks very similar despite some differences.

Figure 2.9: Index of real export values against share of partsand componentstrade of
individual industries
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Note: The horizontal and vertical axes through ‘Total manufacturing’ refer to the shares and index of total
manufacturing. Industries to the left (right) show a stronger (less strong) decline in trade compared to total
manufacturing; the index refers to the lowest value after the crisis and thus might differ across industries.
Industries above (below) show a higher (lower) share of trade in parts and components compared to total
manufacturing.

Source: COMEXT, wiiw-cdculations. August 2009 values neglected due to seasond fluctuations. The tota trade
index for the individua industries and the entire manufacturing sector is the index corresponding to the post
September 2008 monthly low.

While the electrical machinery industry (NACE 31) has the highest share of parts and
components in imports with 55 percent, it is followed by transportation equipment, with 45
percent, see Figure 2.10. The machinery and equipment industry, the radio and television
industry (NACE 32) and the automotive industry also have relatively high shares of parts and
components in imports, see Figure 2.10. So, despite some differences in the precise ranking,
the importance of parts and components is very similar on both the export and import side,
with the five industries mentioned being those with the highest degree of vertical
specialisation.
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Figure 2.10: Index real import values against shar e of partsand components trade of
individual industries
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Note: The horizontal and vertical axes through ‘Total manufacturing’ refer to the shares and index of total
manufacturing. Industries to the left (right) show a stronger (less strong) decline in trade compared to total
manufacturing; the index refers to the lowest value after the crisis and thus might differ across industries.
Industries above (below) show a higher (lower) share of trade in parts and components compared to total
manufacturing.

Source: COMEXT, wiiw-calculations. August 2009 vaues neglected due to seasona fluctuations. The total trade
index for the individua industries and the entire manufacturing sector is the index corresponding to the post
September 2008 monthly low.

The composition effect hypothesis could serve as a plausible explanation for the strong
decline in parts and components trade only if those industries with a high share of parts and
components trade suffered from a more than proportionate slump. As indicated above, Figures
2.9 and 2.10 show graphicaly the relationship between each industry’s share of parts and
components in total EU-27 export and imports (vertical axis) and the severity of the trade
decline that the respective industry suffered (horizontal axis). The industries positions along
these dimensions are shown relative to the entire manufacturing sector (NACE 15-36). The
severity of the trade decline of each industry is measured by itsindex of real trade value at the
time of its post-crisis monthly low.

September 2008 values serve as the base month. Consequently, alow index number indicates
a strong decline in the real export or import vaue. Therefore, industries that experienced a
strong decline relative to manufacturing are found on the left hand side in Figures 2.8 and 2.9
while industries that fared relatively well, such as the chemical industry (NACE 23), are
found on the right hand side. The index numbers on the horizontal axes are related to the
share of parts and components in the same industry, which are shown on the vertical axis. The
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figures show that there is indeed a large degree of variation in the growth performance of
individual sectors (see dispersion along the horizontal axis). Focusing first on industries with
the most pronounced declines of real trade values, the automotive industry’s (NACE 34)
exports and imports experienced the strongest declines, amounting to about 45 percent of its
September 2008 level™®. In line with the composition effect hypothesis, the automotive
industry is also among the industries with the highest share in parts and components trade.
Though developments in the automotive industry were devastating, other industries singled
out as having high shares in the parts and components trade did not perform as badly.
Nevertheless, the machinery and equipment industry (NACE 29) experienced a declinein real
trade values, clearly above the average, as did the imports attributed to the electrical
machinery industry (NACE 31) and the radio and television industry (NACE 32). The same
is, however, true for a series of other industries with hardly any trade in parts and components
such as publishing and printing (NACE 22), rubber and plastics (NACE 25), mineral products
(NACE 26) and basic metals industry (NACE 27). Moreover, the transport equipment
industry (NACE 35) registered a below-average decline on the import side.

Thus, Figures 2.9 and 2.10 indicate only a very weak negative correlation between the
industries’ decline in exports and imports respectively during the crisis. The share of parts and
components trade lends limited support to the composition effect as the principal explanation
for the strong decline in parts and components trade and the related loss in the relative
importance of this goods category in overall exports and imports.

Moreover, Figure 2.11 shows that the crisis also led to a decline in the share of parts and
components in overall EU-27 trade in amost all industries where vertical supply chains play a
major role, such as the electrical machinery industry (NACE 31), the mechanica equipment
industry (NACE 29) and the motor vehicles industry (NACE 34).

Figure 2.11: Index of real export values against share of parts and componentstrade of
individual industries. Decline from Sep 2008 to post-crisisindustry low
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This picture supports the hypothesis that some of the established international supply chains
were disrupted. This could be the result of changes in the sourcing strategies of multinational
corporations, such as shifting to domestic suppliers or re-onshoring of previously offshored
activities. With respect to the decline in the share of parts and components at industry level in

16 Sincefigures 2.7 and 2.8 measure the industries' total export and import indices, the trade declines are equal
to 100 minus the respective index number.
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overall EU-27 trade, a third factor, inventory adjustments, may explain developments. While
inventories may certainly influence developments of trade values in intermediate goods in the
short term, they are unlikely to be the maor factor, because trends towards just-in-time
delivery for production reduce the impact of inventory adjustments on developments of
exports and imports. Moreover, trends for semi-finished goods do not show the same patterns
as parts and components; this also supports the case of potential change in the structure of
trade with respect to trade in parts and components.

2.5. Summary and conclusions

The analyses of trade in intermediates point towards their relative importance compared to
other product categories and their dynamics over time. The share of intermediate imports in
total EU-27 trade amounts to around 55 percent of total trade. Trade in intermediates is not
too distinct from trade in other product categories despite its relative importance and its
nature.

The study shows that the shares of imported intermediates in total trade are rather stable for
each industry, and that there is a high correlation of these shares across countries at industry
level. This suggests that specialisation patterns might play an important role in explaining
cross-country differences and changes over time. The analyses showed that there has been a
general trend towards increasing shares of trade in intermediates over time. The dlightly larger
increase in trade in intermediates as compared to other product categories is mostly due to a
shift towards more knowledge-intensive industries in which imports of intermediates are more
important than in other industries.

Some important changes in intermediates trade have occurred over the last decade with
respect to the geographical structure of trade. Considering EU-27 imports first, a common
trend is that the EU-15 countries, the advanced OECD countries, and the Asian countries have
lost market shares in all product categories, whereas the EU-12 countries and the BRIC
countries have gained market shares. A striking aspect is that these shifts can be observed
across all industry categories. In particular, import shares from BRIC countries increased
relatively strongly in high-tech industries at the expense of EU-15 and advanced OECD
countries, whereas EU-12 gained mostly in high-tech consumer goods. The shifts are similar
for other industry categories, but less pronounced. A similar pattern can be observed for EU-
27 exports, with rising export shares observed for EU-12 and BRIC countries.

Overall, the analysis suggests that the pattern of trade in intermediates and its change over
time tend not to be too different from other product categories, despite its more complex role
as an input in the production process. As such, there seems to be no requirement for specific
or distinct policies with respect to different product categories. The findings are suggestive of
the importance of the international supply of products used in production processes which
have to be taken into account in any bilateral policy measures. A further finding is that the
industry dimension, i.e. specialisation patterns, shapes general patterns and volumes of trade
in intermediates for individua countries. In some cases, the results indicate that trade in
intermediates might serve as an important vehicle for successful trade integration into world
markets, and may allow countries to overcome adverse initial specialisation patterns, thus
allowing for dynamic shifts in comparative advantage structures through learning effects.
Countries such as China (but also others) show particularly dynamic patterns in higher-tech
industries or products, not only with respect to consumer goods, but also intermediate
products.

EN . EN



The analyses show that most countries are both exporters and importers (i.e. the share of two-
way trade is quite high) even at detailed industry levels. Smaller emerging economies, i.e,
EU-12, are relatively more specialised in trade in intermediates as compared to other
economies. Again, these specialisation patterns can be found both in imports and exports.

By using EU domestic and import symmetric input-output tables, analyses of the share of
imported intermediate inputs in total intermediate inputs by industry were performed. The
analyses were undertaken for both manufacturing and services industries. Imported
intermediates are most important for high-technology manufacturing industries with an import
share of about 55 percent. Imports of intermediates are also important in medium-high tech
industries, where the import share amounts to 50 percent and to 48 percent in medium-low
tech industries, but less so in low-tech industries, where only some 30 percent of input goods
are imported. Again, there are quite substantial country differences indicating larger shares for
small economies. These country differences seem to be more pronounced in high-tech
industries. These shares, with afew exceptions, rose over the period 1995 to 2005. Regarding
service industries, imports generally play a much less important role, ranging from around 16
percent in trade and hotels to about 26 percent in transport services. Differences across
countries for services industries are smaller compared to manufacturing industries.

The analyses indicate an increase of the linkages between industries and countries over time.
The increase in inter-industry linkages means that an industry facing an increase in demand
requires more inputs from other industries to satisfy that demand than before. The increased
industry linkages between countries mean that more of an industry’s demand for inputs is
satisfied from suppliers in another country than before. Calculations of output multipliers
from the input-output tables show that there is an increase in the total output multipliers for
the EU-15 economies, but a decrease for EU-12 economies, thus pointing to stronger inter-
industry linkages for the former set of countries. When looking at domestic multipliers, the
former group shows more or less constant multipliers, implying that increased imports of
intermediates are the triggers for increased linkages in terms of multiplier effects.

Given the complexity of the production process and its international relations, aggregated
trade data might not be the best source of information when aiming at a detailed analysis of
supply chains at the level of firms or even products. In this case, detailed information of the
unbundled supply chains in one particular case — Nokia 95 mobile phone — has been used to
address these questions in more detail. It turns out that, on average, Europe captured 55
percent of the total value added. N95 was assembled both in Europe and China. When the
device was assembled and sold in Europe, Europe's share of the value rose to 68 percent.
Even when it was assembled in Beijing and sold in the US market, Europe captured as much
as 51 percent of the value. The final assembly, although important, represents only a fraction
of the overall value added of a high-tech product such as the mobile phone. The capture of
value is largely detached from the physical flows of goods within the supply chain. Mgjor
parts of the value are attributed to design, R&D, brand, marketing and distribution, and
management of these functions. The estimates based on trade statistics and national accounts
tend to give a somewhat biased and inadequate picture of how value added spreads
geographically. The only way to shed some light on the issue, given the availability of
statistical data, isto conduct case studies. The black box needs to be opened to understand the
very nature and consequences of production unbundling. The case study shows that an
analysis which takes service flows into account and uses value-added-based information
comes up with strikingly different conclusions on global trade flows than analyses which use
gross values of flows of goods. This suggests that concerted efforts should be made to
develop value-added-based trade statistics. The current system was developed for the ‘old
paradigm’ globalisation, where trade and specidisation in the international economy was
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based on comparative advantages of sectors. In order to dig deeper into the consequences of
global trade in tasks, value-added-based data on trade flows are needed.

Finally, when analysing the impact of the crisison EU-27 trade flows, a series of explanations
has been offered for the trade collapse in the winter months of 2008/2009. The increasing role
of trade in intermediates plays a central role in most of them. A first reason for this is the
stylised fact that the larger share of trade in intermediates caused the income elasticity of
trade to increase, which was reconfirmed here for EU-15 trade. One of the major results of the
analysis is that parts and components were also the goods category worst affected by the
crisis, standing at about 62 percent of its September 2008 volume at the peak of the crisis. As
a result, the relative importance of parts and components in EU-27 trade declined, with the
post-crisis share of parts and components in EU exports and EU imports declining by 2
percent and 1 percent respectively. This decline appears to be rather small, but when
individual industries are considered, the changes become more pronounced for those with a
high share of parts and components trade, reaching 7 percentage points for the share of parts
and components in EU-27 exports in the electrica machinery industry. This result supports
the hypothesis that some of the international supply chains established in the course of
globalisation were negatively affected because of changes in the sourcing strategies of
multinational firmsin reaction to aless friendly trading environment.

The results of the analysis of parts and components trade also revealed that a composition
effect is not the major explanation for the very pronounced slump in parts and components
exports and imports of the EU-27. So, while the composition effect and possibly aso
inventory adjustments may have contributed to the more than proportionate decline in the
exports and imports of parts and components, they seem to be insufficient to fully account for
the changes seen. In any case, the severe decline in trade in parts and components is one of
the elements explaining why the trade slump was even more pronounced than suggested by
long-term income elasticity of trade. By viewing the recovery of trade flows, arapid upturnin
EU-27 trade could be expected if the strong decline in parts and components trade were
primarily driven by the inventory cycle, as empty stocks have to be refilled. There is however
arisk that the disruption of existing supply chains, caused by the financial crisis, may have a
dampening effect on trade during the recovery.
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ANNEX
Data and classifications

Trade statistics

The analysis is firstly based on the EU COMEXT trade database which provides data at the
detailed CN 8-digit level. The analysis is restricted to the period 1999-2008. This database
provides information on export and imports at the detailed CN 8-digit product level with all
other countries in the world as partner countries. The CN 8-digit nomenclature includes about
11500 product codes on average per year for which data on both values and quantities (in
kilograms) of imports and exports are available. The information on the quantities traded is
later on used to calculate unit values or unit value ratios. One important aspect is that the CN
8-digit classification is dlightly changed every year, thus an average of about 500 product
codes are replaced per year, though the overall number of products in the nomenclature is
roughly constant. Whenever these changes in classification pose some problems, these are
circumvented by aggregating the data to the CN 6-digit level which corresponds to the HS 6-
digit classification for which the revisions are less problematic. For the detailed product-level
data, correspondences exist to NACE industries (at the 2 and 3-digit level) and to end-use
categories known as 'Broad Economic Categories (BEC) classification as provided by UN.
Table A.1 shows the list of BEC categories. At the 1-digit level there are seven categories
classified which are broken down in primary goods and processed goods in the case of the
first three 1-digit product categories, parts and accessories as a subgroup of capital goods and
transport equipment goods; in this latter category, passenger motor cars are included. At the
3-digit level, part of the groupings are further classified, whether the products are mainly used
by industry or for household consumption. This more detailed classification of products
allows one to aggregate up to somewhat higher aggregates to consider trade in intermediates,
in final consumer goods, and capital goods separately. There are, however, various ways how
this aggregation is to be done exactly and various suggestions are made in the literature. This
study follows the definitions as suggested by OECD which is shown in table A.3, see
Miroudot et al., 2009, for an example'’. The table provides evidence that this classification is
not a one-to-one correspondence as many products might be used by households for final
consumption as well as by industries as inputs in the production process. The most important
example for this might be passenger cars, which are therefore not classified. Together with
motor spirits (BEC 321) this category is, however, reported separately.

Note that thisis a rather broad definition of trade in intermediate products, as it also includes
primary products (111, 21, 31) as intermediates. An example would be milk produced in
country A and exported to country B for the production of cheese'®. This broad definition is
used in most parts of the study; however, whenever it is advantageous, a more narrow
definition is used, by separating single BEC codes or groups of these.

7 Examplesfor dightly different classifications are Gaulier et al. (2007) or Frensch and Wittich (2009).

8 There are many definitions of supply chains. All of them share this broad view as expressed in the following
statement: ‘Entire network of entities, directly or indirectly interlinked and interdependent in serving the same
consumer or customer. It comprises of vendors that supply raw material, producers who convert the material into
products, warehouses that store, distribution centers that deliver to the retailers, and retailers who bring the
product to the ultimate user.” (http://www.busi nessdictionary.com/definition/supply-chain.html).
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Table A. 1: BEC classification

1-digit Description 2-digit Description 3-digit Description
1 Food and beverages 11 Primary 111 Mainly for industry Intermediates
Mainly for Consumption
household
112 consumption
12 Processed 121 Mainly for industry Intermediates
Mainly for Consumption
household
122 consumption
2 Industrial suppliesn.e.s. 21 Primary Intermediates
22 Processed Intermediates
3 Fuels and lubricants 31 Primary Intermediates
32 Processed 321 Motor spirit Not classified
322 Other Not classified

Capital goods (except transport
4 equi pment)

and parts and accessories Capital goods
thereof 41 Capital goods
Parts and Intermediates
42 accessories
5 Transport equipment and parts 51 Passenger motor Not classified
and accessories thereof cars
52 Other 521 Industrial Capita goods
522 Non-Industria Consumption
Parts and Intermediates
53 accessories
6 Consumer goodsn.e.s 61 Durable Consumption
62 Semi-durable Consumption
63 Non-durable Consumption
7 Goods n.es Consumption

An additional aspect concerns the detailed list of partner countries. As it is not possible to show
the relevant figures for all partner countries, it is necessary to build country groups. The country
groups considered arelisted in table A.2.

Table A.2.: Country groupings
EU-15 Old Member States
EU-12 New Member States
AOECD Advanced OECD
ASIA Asia

BRICS BRICs

Row Rest of World

EU-15 includes all countries being members of the EU since 1995, EU-12 includes all countries
having joined the EU in 2004 or later (thus this group includes all Central and Eastern European
countries together with Cyprus and Malta); EU-15 and EU-12 together is denoted EU-27. Further,
there is a set of advanced OECD countries not included in EU-15 or EU-12 (Australia, Canada,
Switzerland, Iceland, Japan, Norway, New Zedland, US), a group of Asian countries including
Hong Kong, Indonesia, South Korea, Macau, Maaysia, Philippines, Singapore, Thailand, Taiwan
and Vietnam, the BRIC countries (Brazil, Russia, India, and China) and finally a Rest of World
category (RoW).

In some cases, trade data from UN COMTRADE at the detailed HS 6 product level are used.
There exists also a correspondence to BEC categories for these data. This database alows the
inclusion of other countries as reporter countriesin the analysis.
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Data frominput-output tables

The analysisin Section 3 is based on the EU KLEMS data, which distinguish intermediates input
by energy, material and services. These data are based on the respective use tables for each
country and allow inclusion of 19 countriesin the analysis. Here, the focusis mainly on the inputs
of services in manufacturing and on materia inputs in services. One should note that this analysis
is based on nominal values. Total and domestic input-output tables provided by Eurostat are used
to caculate the share of imported intermediates by industry. See Eurostat (2008) for a detailed
outline of the compilation of European supply and use and symmetric input output tables. The
manufacturing industries are grouped into four groups which arelisted in table A.3.

NACE

15
16
17
18

19

20
21
22

23

24

25

26

27

28

29
30

31
32
33

34

35
36

Table A.3: Industry classification

Description

Manufacture of food products and beverages
Manufacture of tobacco products
Manufacture of textiles

Manufacture of wearing appard ; dressing and dyeing of fur

Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness
and footwear

Manufacture of wood and of products of wood and cork, except furniture; manufacture
of

articles of straw and plaiting materias

Manufacture of pulp, paper and paper products
Publishing, printing and reproduction of recorded media

Manufacture of coke, refined petroleum products and nuclear fuel
Manufacture of chemicals and chemical products

Manufacture of rubber and plastic products

Manufacture of other non-metallic minera products

Manufacture of basic metas

Manufacture of fabricated metal products, except machinery and eguipment

Manufacture of machinery and equipment n.e.c.
Manufacture of office machinery and computers

Manufacture of electrical machinery and apparatus n.e.c.
Manufacture of radio, television and communication equipment and apparatus
Manufacture of medical, precision and optica instruments, watches and clocks

Manufacture of motor vehicles, trailers and semi-trailers

Manufacture of other transport equi pment
Manufacture of furniture; manufacturing n.e.c.

Group

Low
Low
Low
Low

Low

Note: the classification of industries in technology intensities is based on Hatzichronoglou (1997 and Loschky

(1998).
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Monthly trade statistics

The analysis of the trade collapse (Section 4) builds on detailed (CN8 digit level) monthly trade
data for the EU-27 from the COMEXT database, which provides the same level of detail as the
yearly trade data described above. However, this section opted for a more refined categorisation
of end-uses, which is more relevant for the analysis of the trade collapse. In particular, the
analyses in section 4 follow the approach in Gaulier et a. (2007), and separate the broad category
of intermediates of the OECD classification in (i) primary goods, (ii) semi-finished goods and (iii)
parts and components (P&C). The two groups of fina goods, capital goods and consumption
goods are treated separately in line with OECD. Another important difference in this classification
is that product groups for passenger cars (BEC category 51) are subsumed under consumption
goods (instead of the catch-all group of category ‘not classified” or ‘mixed’). Thisfiner split-up of
intermediates is motivated by the fact that — though al intermediate goods enter the production
process — the crisis reaction was very different for various categories of intermediates. Location
and sourcing decisions for primary goods are probably quite different to those for parts and
components, which aso include a high share of inter-company trade of multinationals. The
analysis of trade in parts and components which, in contrast to primary and semi-finished goods,
include a high share of technologically sophisticated goods may in genera be a more appropriate
proxy for vertical specialisation within particular industries'™.

Calculations of unit valueratios

The value of exports to the EU-27 of commodity i by country c inyear t is denoted by v;
and the quantity (measured in tons) by qs , the export unit value is defined as

C

Vit

Uy = —
C
it

it —

The unit values of country c’s exports to the EU are then compared to the unit values of total
EU imports (from the world, including intra-EU trade) by calculating the logs of the unit
value ratios

Here, ui”™* =" ve/>" g denotes the unit value of total EU imports for a particular

t

commodity i in year t. Taking the logarithm ensures a symmetric aggregation across
products for ratios larger and smaller than 1 (see below). In logs, the ratio is thus larger
(smaller) than zero if the export unit value of country c is larger (smaller) than the unit value
of total EU imports. The unit value ratios to the level of product categories and industry

groups are aggregated. Thisis done by constructing aweighted sum of the unit valueratios r,;

across the products belonging to a particular industry group j and product group k. The

weight used for a particular commodity i in such an aggregation is the share of its export
value in the industry’s or product group’s exports of country c. Denoting the set of
commodities i belonging to an aggregate j,k by i € I (j,k) the weights are calculated as

2 Trade statistics as used here, in fact, only allows revealing intra-industry vertical specialisation because
products are always allocated to the industry that typically produces this product and not to the industry where it
is used for production purposes.
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The unit value ratio for aparticular aggregate j,k isthen

c _ CpC
Fior = Z\Nitrit
il (1K)

This measure can be interpreted analogously to the unit value ratios for a particular
commodity as mentioned above. Since this exercise is performed for groups of partner
countries (i.e. countries exporting to the EU-27), index ¢ has to be interpreted as a group of
partner countries (e.g. Asian countries, BRIC countries, etc.).

The market shares of a particular country (group) ¢ in EU-27 markets (or individual countries
or country groups) is defined as

(o}
¢ _ Vit
(j.k)t = | JEU-27
Vit

m

i.e. the export values from country ¢ of product category (j,k) relative to total import values
of EU-27.

For exports of the EU-27 a similar exercise is performed. However, one has to keep in mind
that using the EU COMEXT database does not alow use of total exports to the world (from
all countries) as a unit for comparison as this dataset provides information on exports and
imports of EU-27 countries only, thus excluding trade flows between non EU members.
Consequently, the unit value ratios for exportsis defined as

where Yt denotes the unit value of exports for country € being a member of the EU-27 and
EU-27

Uit denotes the unit value of total EU-27 exports to the world. Export shares are defined

as the share of country €’s exports to the world in total EU-27 exports in the respective

product and industry categories.

EN @ EN



Table A.4: Changein import valuesand import shares by end-use categories

Index 1999=1 Changein import s_hares
(in per centage points)
. Consumer: Capital Not . Consumer | Capital Not
Intermediates “O NS TS Classfieg | 'Mtermediates TOE RS T e Classfied
AT 1.90 1.67 1.60 1.59 3.81 -1.25 -1.88 -0.68
BE 1.92 2.32 1.70 1.95 -1.64 3.67 -1.93 -0.10
BG 5.04 5.18 5.26 4.31 -0.17 0.45 0.85 -1.13
CY 3.09 2.31 1.99 411 5.64 -5.12 -4.67 4.15
CZ 3.55 3.58 3.28 3.14 1.10 0.45 -1.22 -0.33
DE 1.92 142 1.59 1.20 6.79 -3.63 -1.12 -2.04
DK 1.77 1.85 1.69 1.71 -0.04 112 -0.92 -0.16
EE 3.16 2.97 2.68 7.48 -1.29 -2.03 -3.13 6.45
ES 2.09 2.33 147 131 3.98 3.92 -4.60 -3.29
FI 1.83 191 1.80 2.50 -1.31 0.36 -0.87 1.83
FR 1.59 1.65 0.99 1.59 4.23 2.90 -7.63 0.50
GB 1.27 1.58 1.19 1.17 -1.73 4.59 -1.90 -0.96
GR 1.77 2.14 151 1.49 -0.50 5.60 -3.75 -1.35
HU 2.35 2.51 2.75 3.56 -3.37 0.15 1.93 1.29
IE 1.09 1.84 1.16 112 -6.12 8.42 -1.76 -0.54
IT 1.67 1.80 1.30 1.30 2.50 2.58 -3.23 -1.85
LT 3.87 3.78 4.45 7.69 -3.10 -2.26 1.46 3.91
LU 1.98 1.46 3.00 1.96 -2.44 -6.77 9.76 -0.55
LV 3.91 3.55 3.34 541 1.66 -1.69 -2.40 2.42
MT 1.06 1.48 1.15 1.20 -5.77 571 -0.08 0.14
NL 1.98 1.78 1.90 1.33 2.57 -1.19 0.22 -1.61
PL 3.09 3.08 2.89 3.21 0.74 0.16 -1.14 0.24
PT 1.45 154 1.25 1.00 1.99 2.55 -1.83 -2.70
RO 4.87 5.65 6.67 35.18 -8.44 0.06 3.32 5.06
SE 1.84 1.87 1.58 1.38 2.27 1.25 -2.07 -1.45
Sl 2.69 241 2.40 3.09 1.38 -1.49 -1.48 1.58
SK 5.02 4.64 441 5.23 2.04 -0.80 -1.59 0.34
EU-27: 185 1.82 155 1.49 2.75 0.74 -2.38 -1.12
Source: Eurostat COMEXT; wiiw calculations
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Table A.5: Changein export values and export shares by end-use categories

Index 1999=1 Changein export shares (in per centage points)
. Consumer | Capital Not . Consumer ;i Capital Not
Intermediates =i Coods | Classfied 'Mermediates goods g%?)ds Classified
AT 1.98 2.10 2.34 1.62 -1.99 0.48 271 -1.21
BE 201 2.26 1.68 1.33 177 3.59 -1.69 -3.67
BG 4.92 2.78 5.17 8.69 8.75 -12.87 1.53 2.58
CY 2.49 191 2.33 19.82 3.27 -8.68 0.35 5.06
CZ 3.60 3.80 591 3.67 -5.77 -0.70 7.14 -0.67
DE 1.96 211 1.88 1.65 0.89 145 -0.51 -1.83
DK 191 1.48 1.45 2.82 5.92 -3.85 -2.74 0.67
EE 3.70 2.57 3.63 119.95 0.10 -9.13 -0.20 9.22
ES 197 197 1.63 1.39 3.81 1.84 -1.44 -4.21
Fl 1.36 1.93 1.68 2.66 -6.91 1.50 2.96 2.45
FR 141 1.52 1.00 1.18 3.44 3.38 -6.12 -0.69
GB 124 1.36 0.87 1.52 1.84 2.69 -6.52 2.00
GR 2.09 127 2.50 0.70 10.07 -12.32 3.06 -0.81
HU 2.65 2.54 4.09 3.65 -5.44 -3.26 7.34 1.36
IE 1.28 2.16 0.94 0.21 -3.68 11.37 -7.35 -0.34
IT 1.76 143 1.59 1.75 3.80 -3.68 -0.37 0.24
LT 6.66 3.69 12.36 11.46 331 -15.33 5.96 6.06
LU 1.62 1.32 6.77 1.96 -18.67 -6.48 25.42 -0.28
LV 3.54 3.72 10.04 6.09 -7.34 -2.00 8.20 114
MT 0.96 0.99 1.06 14.09 -2.11 0.17 0.59 1.34
NL 2.35 1.90 2.09 2.05 4.01 -2.89 -0.91 -0.20
PL 4.88 3.81 4.90 6.40 3.10 -5.80 0.83 1.86
PT 1.78 1.13 1.90 0.89 9.77 -8.12 2.69 -4.34
RO 5.35 2.04 7.18 13.26 12.52 -22.99 5.33 5.14
SE 1.60 171 1.30 1.67 1.83 144 -3.74 0.47
Sl 2.84 2.22 3.51 3.85 0.27 -6.16 2.49 341
SK 4.30 6.72 5.65 5.59 -8.59 5.85 1.13 161
EU-27 | 1.87 1.84 1.64 1.69 1.99 0.46 -1.94 -0.51

Source; Eurostat COMEXT; wiiw calculations.
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