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ABSTRACT

The aim of this paper is to analyse the participation of the EU in the changes in international trade (due to ICT technologies, the reduction of tariffs and the increasing fragmentation of production process) and the extent these countries are involved in those international production chains. In order to do so, we have calculated a measure of vertical specialisation for nine EU countries
, using data from the input-output tables for 1995 and 2000 provided by Eurostat. By measuring the content of imported inputs in exports, we are focusing on the case where at least two countries intervene in the production of a manufacture and its final destination is a country other than the one where the last production stage takes place. We will follow Hummels et al. (2001) in the calculation of this vertical specialisation, but our procedure differs slightly from theirs as we will obtain a matrix rather than a single number. This allows us to study the vertical specialisation both by industry and by product. We also consider the case of services as different from manufacturing sectors. 
1. Introduction
Firms outsource part of their production as a tool to compete in an increasingly globalised world. In this fashion sometimes they locate part of their production in countries where they find advantages. Sometimes they simply import from external providers located in these countries. This fragmentation of production makes those firms more competitive, particularly in terms of prices, allowing them to increase their share in foreign markets by means of exports. The term “vertical specialisation”, proposed by Hummels et al. (2001), simultaneously relates the fragmentation of production and exports by sector of activity, as it calculates the direct and indirect imported inputs that are included in a country’s exports. Using this measure we account for the fact that in the making of a product there are at least two countries interacting sequentially and that the final destination of that product is a country other than the one where the last production stage takes place. This is why we have also calculated the vertical specialisation by country, so we can not only see the sectors, but also the countries that are part of the production chain together with EU countries.

When imports are incorporated in products that are sold to other countries, that is exported, it is countries that become vertically specialised within the production process for some good, and this phenomenon is called vertical specialisation. This is a different, but related, concept to that of outsourcing (or offshoring). It includes not only the increasing global economic integration and rising internacional trade, both of final and intermediate goods, but also the growing linkages in production processes by firms: they tend to concentrate different production stages for a single good in each country. The vertical specialisation measures try to reflect this process by which different countries become part of a single production chain, linking the imported inputs required by one country with its exports. Firms are increasingly importing inputs to produce in order to stay competitive and keep or even increase their market share by exporting. This specialisation might therefore generate productivity gains without the need for geographical concentration (Grossman y Rossi-Hansberg, 2006).

In this paper we will calculate some VS measures, by industry and by product, for nine EU countries using input-output tables for 1995 and 2000. We will compare the levels and growth rates among those countries and give some possible explanations for that behaviour. In the following sections we will review the recent literature on the topic of vertical specialisation (section 2), describe the calculation of the different VS measures (section 3), compare VS levels among EU countries (section 4), analyse VS by industry (section 5) and by product (section 6), and focus on VS in services sectors (section 7). Section 8 concludes.

2. Vertical specialisation in recent literature

Hummels et al. (1998) introduced the idea of vertical specialisation (VS), based on trade among different countries where each of them specialised in a particular production stage. These authors proposed to calculate a measure using input-output tables as “the amount of imported inputs included in exported goods”
. This proposal for its calculation links vertical specialisation with the literature on import content of final demand components of input-output analysis
. In their paper Hummels et al. compute VS using input-output tables for 10 OECD countries, but its calculation only incluye imported inputs directly required for the production of a good. This implies under valuating imported intermediate goods needed to produce a final good that can be exported, as it aims to. The reason is it does not include all imported inputs employed in the production of domestic inputs needed for the production of the final good. As an example, if a final good is a product of the Clothing sector and it uses fabrics from the domestic textile sector, this initial Hummels et al. VS measure will be the same independently of whether the textile sector itself uses or not imported dyestuff or other imported inputs. In a more recent paper, Hummels et al. (2001) solve this disadvantage by calculating total (direct and indirect) imported inputs needed for producing a final good. 
Since those initial papers, other authors have used this VS concept. Yi (2003) constructs a two country dynamic ricardian trade model for the US, including the calculation for this country of a trade VS measure, following Hummels et al. (2001). According to the conclusions of this paper, the VS would amplify the growth in trade originated by other factors. In a similar spirit, Bergoing et al. (2004) show how VS justifies the growth in international trade in the last 30 years in 22 OECD countries, while the share of manufactures on added value decreases in those countries.

The calculation of VS is also linked to the literature on outsourcing and offshoring
, especially with the papers that measure those concepts using input-output tables (for example, Feenstra & Hanson, 1996 and 1999, Egger & Egger, 2003, Hijzen et al., 2005, Grossman & Rossi-Hansberg, 2006). These papers, and in general any piece of research computing outsourcing from input-output data, measure imported intermediate inputs required per unit of production (in terms of input-output analysis it coincides with the matrix of imported technical coefficients). Within that matrix, it is usual to distinguish between elements in the main diagonal (narrow outsourcing), elements within the same column but outside the main diagonal (difference outsourcing) and the sum of both (broad outsourcing). The first measure so defined is considered to be closer to the definition of outsourcing
 and, because of that, this measure is widely used. Another reason for the predominance of this narrow measure is that most of those papers aim to study the effect of outsourcing on employment, very often distinguishing between high and low-skilled. If imported inputs produced by the own sector (narrow measure) increases, it is more likely to find an impact on employment in that sector, compared to an increase in imported inputs by the sector from other industries (difference measure). On the other hand, this objective of quantifying its impact on employment might also be the reason why outsourcing measures from input-output data used in recent literature include only direct, and not indirect, imported inputs. If we calculate total, direct and indirect, imported inputs by unit of production we would obtain the total outsourcing (Cadarso et al., 2007b) and this measure is equivalent to one of the VS measures we will propose in this paper. 
There are some papers using Spanish data to calculate outsourcing and VS measures using input-output data: Minondo & Rubert (2001 and 2002), calculated up to 1990; Gómez et al. (2006) for manufacturing sectors from the use matrices for 1995 and 2000, and Cadarso et al. (2007a) that proposes the calculation of Spanish VS distinguishing by country of origin for imports.
For data on several EU countries there are not so many papers analysis outsourcing or VS. Hummels et al. (2001) use data on OECD input-output tables for nine countries (including five EU countries), and other databases for four more countries (including Ireland). For these countries, this paper analyses the evolution of VS until 1990. Falk & Wolmayr (2005) analyse narrow (direct) outsourcing for seven EU countries from data on EU input-output matrices with the aim of determining their impact on total employment. 
3. Definition and measures of vertical specialisation
The term vertical specialisation simultaneously relates to the fragmentation of production and exports by sector, as it calculates the total (direct and indirect) imported inputs included in exports. In this way we can describe how countries are increasingly involved in production in a sequential fashion
. 

The calculation of vertical specialisation that we use in this paper is slightly different from the measure in Hummels et al. (2001) and other authors that we commented above. We will use the following formula:
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Where M is the matrix of imports coefficients, D is the matrix of domestic coefficients, and X is the diagonalised vector of exports. This diagonalisation in the last term is the main difference between our calculation and that of Hummels et al. In this fashion, we are able to obtain two types of information, rather than the single index of Hummels et al.:

· On the one hand the sum of the elements contained in the columns of the resulting matrix tells us the intermediate imports of all products that are directly (or indirectly) required to obtain the exports of a sector (we will analyse the results from this measure in section 5);

· On the other hand the sum of the elements contained in the rows allows us to calculate the total content of intermediate imports of a particular input for all of the exports of a country. This is the information used in Hummels et al. (2001) and Minondo & Rubert (2002) for the Spanish economy until 1995 and it results from the expression above without diagonalising the vector of exports. Section 6 shows results for the nine EU countries considered in this paper.
It is important to note that vertical specialisation represents the content of total (direct and indirect) intermediate imports included in each country’s exports, while other measures, like outsourcing or offshoring measures, only consider direct inputs. 

Data used to calculate VS measures are taken from Eurostat
 Input-Output Tables. Table availability and comparability has been the main argument behind countries selection. Only countries were separately imports and domestic tables were available for unless two years have been chosen: Austria, Belgium, Denmark, Finland, Germany, Holland, Ireland, Italy and Sweden
. All data are deflated to 2000 base year
.

The analysis of vertical specialization in the above mentioned countries is developed in the following sections. Industry and services sectors are discussed separately because of differences in characteristics and vertical specialization behaviour.
4. Comparison of vertical specialisation levels in EU countries
The analysis of the obtained measures points to VS behaving differently for the countries in the sample (Table 1 and Figure 1). Ireland and Germany show the highest and lowest levels of VS respectively. Ireland import content of exports is 54% for both 1995 and 2000, while for Germany are just 20.9% and 26.8%. Data in Table 1 show that VS level and rate of growth are negatively linked, especially for the highest and lowest VS levels. VS grows between 1995 and 2000 for all countries, except Ireland, and Germany shows the highest VS rate of growth. VS is growing at a high rate, only lower to 10% for Denmark and Nederland. The mentioned negative relationship is affected by other elements such as country size (the smaller the country the highest its VS, as in Belgium and Netherlands
), or the country’s production structure (the highest the weight of intense VS sectors the highest VS level, as in Ireland). VS distribution by sectors within each country and its effect on global VS is discussed in the following sections. 

Measured VS behaves as that in Hummels et al. (2001), even though Hummels et al. are taken from a different data source and its analysed period finishes at 1900 (except 1986 for Nederland). The authors calculate VS data using OECD data for Denmark, Netherlands and Germany, and nationally provide input-output data for other four countries, as it is the case for Ireland. The authors show that Nederland has the highest VS level, followed by Denmark and Germany with a 35% and 18% VS growth rate respectively. The VS measure for Ireland calculated by Hummels et al. is 30%, quite below the equivalent measure at present. 

<Figure 1 around here>
<Table 1 around here>

Table 1 compares imported and total intermediate input consumption on production and imported intermediate inputs consumption on total input consumption. Data show that for all countries but Ireland inputs grow for 1995-2000 and, within inputs, imported intermediate imported inputs has the highest growth. Imported inputs substitute domestically produced ones at a growing rate, pushing the growth of total intermediate inputs required for production. Austria is the only exception, since Austria’s imported on total intermediate inputs rate is reduced between 1995 and 2000. Ireland is also the only country where the rate of intermediate input on total production is falling and the share of imported intermediate inputs gets to a higher rate than the domestic one for the end of the period. The recent specialisation of Ireland in stages of production where more skilled labour is employed is the reason behind. 

5. Vertical specialisation by industry in EU countries
The different national VS profiles are explained by the countries production structure and different VS presence by sectors. For Germany, high rates of VS growth occur for Precision instruments, Vehicles, Machinery, Chemicals and Textile (for manufacturing sectors), and there is only one sector where VS decreases, Other transport material. A similar profile is found in Austria, where only Clothing and fur has a negative VS rate of growth. About the reduction in VS for Ireland is shared for most Irish sectors, with stronger incidence for Basic metals, Metallic manufactures, Clothing and fur and Leather and shoes, and VS unique positive growth happens for Chemical and pharmaceutical and Office machinery and computers and Other transport material.
There is not a common pattern for those sectors reducing VS for the whole of the sample, although Chemical and pharmaceutical and Office machinery and computers suffer a reduction in vertical specialization for a large number of the chosen EU countries: Chemical and pharmaceutical has a reducing VS level for Belgium, Denmark, Nederland and Holland and Office machinery and computers has a reducing VS level for Denmark, Finland, Netherlands and Italy.

There is a group of sectors with a rising VS level that are common for all countries in the sample, and these sectors have already been considered as leading VS sectors in previous literature
. Among them we find Electronic components, Office machinery and computers, and Motor vehicles (see Figure 2). Office machinery and computers is among the two sectors with highest VS in Germany, Austria, Finland, Nederland and Ireland. This is also true for Electronic components in Belgium, Denmark, Ireland, Italy and Sweden, for Motor vehicles in Belgium, Austria, Netherlands and Sweden, and for Chemical & pharmaceutical in Italy.
<Figure 2 around here>

Nevertheless, there are other medium and low technological sectors that show high VS indices and can be considered at the same level than higher technological sectors, but they are fewer and there is not such a great degree of coincidence among countries (Figure 3). As an example, Clothing in Netherlands show in 2000 the highest VS level, the second highest in Germany and the third in Denmark. Basic metals is among the four sectors with highest VS in Germany, Belgium, Denmark and Finland. And we can also include in that list Publishing and printing in Ireland and Tobacco in Belgium. 
< Figure 3 around here>
When we observe the VS growth rates by industry for each country (Table 3), we can conclude that there is not a clear pattern, meaning the sectors that explain the VS growth in the EU9 are different for each country. Among high technological manufacturing sectors, VS grows strongly and above average for Precision and optical instruments in Germany and Finland, Office machines and computers in Austria and Belgium and Electronic components in Austria, Netherlands and Ireland. For medium-high technological sectors we can point out Motor vehicles in Germany and Netherlands, and Other transport material in Belgium, Denmark, Netherlands and Italy. The greatest variability in terms of VS growth rates among the EU9 countries can be found in medium and medium-low technology sectors, where it is difficult to find one sector with high VS growth rates for more than one country. As an example, VS grows fast in Wood and cork in Austria, Tobacco and Publishing and printing in Belgium, Clothing in Denmark, Rubber and plastic in Finland, and Leather and shoes in Sweden.
6. Vertical specialisation by products in EU countries
From the VS matrix for each country (obtained from equation VA = M (I-Ad)-1 <X>), we can obtain the share of imports from each product in the country’s exports, adding by rows the results of the VS matrix and dividing by total exports. This is the same as the percentage of imports from each good needed for total exports (table 4).
Our results show that VS in the European countries is less supported by medium and medium-low technology goods and that for many countries the share of imports from these products in exports decreases between 1995 and 2000. There are very few exceptions in which imports greater than 1% from these products are needed produce total exports for that country. As an example we can point out the Food and beverages industry in Belgium and Netherlands, the Textile in Austria, Belgium, Ireland and Italy, and Paper and cardboard in Austria and Belgium. In all those cases the share of imports from those goods in exports decreases, with the exception of Paper and cardboard in Belgium. 
The products that are mostly required as a share of total export unit are those in Figure 4. They are products with a clear intermediate nature (Basic metals) or with a high technological content (Office machines & computers, Electronic components), and their importance is usually related to the productive specialisation for each country in that sector (as it is the case for Ireland and Electronic components and Office machines & computers, Belgium and Chemical products). 
< Figure 4 around here >
7. Vertical specialisation in services sectors
The services sectors show higher average growth rates than manufacturing sectors and for most countries considered they also have the highest growth in VS (Table 2). New information and communications technologies allow services to open up to international trade and to outsource all those services that do not need direct contact with the customer.
< Table 2 around here>
Almost every service sector participates in this growing sequential trade among countries. But the services sectors that provide a greater push to this outsourcing process are different in each country. Post and telecommunications in Germany, Austria, Belgium and Denmark, Software services in Germany and Denmark, Business services in Germany and Finland, Banking in Austria, and Real estate in Germany, they all have distinctly high VS growth rates (above 70%). Germany appears to be the EU9 country that is making the most of the service outsourcing advantages.
Nevertheless, the VS levels for services are still below those for manufactures and for the countries’ averages. There is an exception, Transports in Denmark, whose exports (and in general any production for final use) incorporates a 48.15% share of intermediate imports, showing also the highest VS for that country. The rest of services with high VS levels are described in Figure 5. 
< Figure 5 around here>
8. Concluding remarks
Recent reductions in trade barriers, both tariffs and non tariffs, and the advances in ICT have allowed for a process of VS for countries, in which and paraphrasing Grossman & Rosi-Hansberg, countries no longer exchange clothes for wine, as they seem to specialise not in final goods but in production stages. 
In this paper we have follow the definition of VS by Hummels et al. (2001) and we have extended its computation to obtain VS by industry and by product. These measures have been calculated for nine EU countries using data from input-output tables in Eurostat for 1995 and 2000. Our results show that VS in the EU is widely growing (excluding Ireland) and that, even though they differ among countries, the sectors leading the process are mainly high and medium-high technological manufactures and the services sectors. 
The sectors with the highest VS levels, reflecting a greater integration in those supranational production and export chains, are high and medium-high manufactures and some low technological industries like Clothing or Paper and cardboard. 
Ireland, the country with the highest VS level, is the only one among the EU9 countries that shows a decrease in VS, possibly showing the limits to this process. Nevertheless, the rest of the countries still show a big VS gap with respect to Ireland and it is also possible that services sectors take over the process if saturation is reached in manufactures. 

9. References
Bergoeing, R., Kehoe, T. J., Strauss-Kahn, V. & Yi, K-M. (2004) Why is Manufacturing Trade Rising Even as Manufacturing Output is Falling? American Economic Review, May, pp. 134-138.

Cadarso, M.A., Gómez, N., López L.A. & Tobarra, M.A. (2007a) El papel de las multinacionales en la deslocalización y la especialización vertical de la industria española, Revista de Economía Mundial, vol. 16.
Cadarso, M.A., Gómez, N., López L.A. & Tobarra, M.A. (2007b) Spanish industrial employment, vertical specialisation and outsourcing to the EU candidates, in: P. Vahtra & E. Pelto (eds) The future competitiveness of the EU and its eastern neighbours, (Pan-European Institute, Turku, Finland).
Falk, P. & Wolfmayr, (2005) The impact of international outsourcing in emplouyment: empirical evidence from EU countries, Austrian Institute of Economic Research, WIFO.

Feenstra, R.C. & Hanson, G.H. (1996) Globalization, Outsourcing, and Wage Inequality, American Economic Review, n. 86, pp. 240-245.

Feenstra, R.C. & Hanson, G.H. (1999) The impact of outsourcing and high-technology capital on wages: Estimates for the United States, 1979-1990, Quarterly Journal of Economics, n. 114, pp. 907-940.

Gómez, N., López, L.A. & Tobarra, M.A. (2006) Pautas de deslocalización de la industria española en el entorno europeo (1995-2000). La competencia de los países de bajos salarios, Boletín Económico de ICE, n. 2884, pp. 25-41. 

Grossman, G.M. & Helpman, E. (2002) Integration versus Outsourcing in Industry Equilibrium, Quarterly Journal of Economics, vol. 117, pp. 85-120.

Grossman, G.M. & Rossi-Hansberg, E. (2006) The Rise of Offshoring: It’s Not More Wine for Cloth Anymore, paper prepared for the Symposium The New Economic Geography: Effects and policy implications, Jackson Hole, Wyoming, august, 2006, sponsored by the Federal Reserve Bank of Kansas City.

Hijzen, A., Görg, H. & Hine, R.C. (2005) International outsourcing and the skill structure of labour demand in the United Kingdom, Economic Journal. vol. 115, n. 508, pp. 860-878. 
Hummels, D., Ishii, J. & Yi, K. (2001) The nature and growth of vertical specialization in world trade, Journal of International Economics, vol. 54 (1), pp. 75-96.

Hummels, D.; Rapoport, D. & Yi, K-M. (1998) Vertical Specialization and the changing nature of world trade”. FRBNY Economic Policy Review, June, pp. 79-99.

Minondo, A. & Rubert, G. (2001) La evolución del outsourcing en el sector manufacturero, Información Comercial Española. Boletín Económico, n. 2709, pp. 11-19.

Minondo, A. & Rubert, G. (2002) La especialización vertical en el comercio internacional de España, Revista de Economía ICE, n. 802, pp. 117-128.

Pulido, A. & Fontela, E. (1993) Análisis input-output. Modelos, datos y aplicaciones (Madrid, Ed. Pirámide).

Yi, K-M. (2003) Can vertical specialization explain the growth of world trade?, Journal of Political Economy, v. 11, n. 1, pp.52-102.

Figure 1: VS by country, 1995 and 2000
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Source: Own elaboration from Eurostat Input-Output Tables.

Table 1: Export share and percentage of imported inputs on production and total intermediate consumption for EU9 countries
	
	%X/PB
	%CIM/PB
	%CIM/CIT
	%CIT/PB
	VS

	
	1995
	2000
	1995
	2000
	1995
	2000
	1995
	2000
	1995
	2000
	g.r.

	Germany
	12.23
	15.64
	7.20
	9.73
	16.12
	20.15
	44.63
	48.30
	20.94
	26.80
	28.00

	Austria
	16.63
	21.16
	11.45
	14.22
	27.16
	22.41
	42.17
	63.46
	31.10
	36.01
	15.79

	Belgium
	24.59
	28.20
	16.24
	20.16
	30.84
	34.66
	52.65
	58.17
	41.41
	46.00
	11.07

	Denmark
	17.49
	22.86
	10.36
	12.35
	23.59
	26.14
	43.91
	47.26
	28.39
	30.80
	8.52

	Finland
	18.13
	21.26
	9.53
	12.74
	20.06
	23.93
	47.51
	53.25
	28.26
	33.41
	18.22

	Netherland
	22.18
	23.97
	13.89
	15.45
	29.28
	30.02
	47.43
	51.46
	33.65
	36.60
	8.76

	Ireland
	40.69
	45.74
	26.92
	24.45
	34.10
	50.00
	78.94
	48.91
	54.79
	53.79
	-1.86

	Italy
	12.07
	12.50
	8.09
	9.26
	16.39
	17.60
	49.36
	52.59
	23.42
	26.91
	14.92

	Sweden
	18.05
	23.22
	10.49
	13.53
	22.69
	26.66
	46.24
	50.75
	29.54
	33.13
	12.15


Note: X = Exports; PB = Gross production; CIM = Imported intermediate consumption; CIT = Total intermediate consumption (domestic + imported); VS = Vertical specialisation; g.r. = growth rate.

Source: Own elaboration from Eurostat Input-Output Tables.

Figure 2: VS in selected high and medium-high technological manufacturing sectors, 2000
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Source: Own elaboration from Eurostat Input-Output Tables.

Figure 3: VS in selected low and medium-low technological sectors, 2000.
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Source: Own elaboration from Eurostat Input-Output Tables.

Figure 4: VS by product for EU9 countries
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Table 2: Average growth rates for EV in manufacturing and services sectors

	
	Average manufactures
	Average services
	Highest rate in manufactures
	Highest rate in services

	Germany
	18.88
	59.30
	114.20
	51.07

	Austria
	14.66
	65.50
	248.01
	52.57

	Belgium
	18.78
	39.09
	83.63
	200.87

	Denmark
	9.65
	42.33
	84.72
	96.48

	Finland
	6.30
	38.21
	75.74
	36.69

	Netherlands
	4.02
	14.20
	37.60
	33.29

	Ireland
	-18.23
	-6.16
	41.33
	18.97

	Italy
	10.42
	14.20
	57.68
	60.36

	Sweden
	6.80
	29.72
	69.99
	28.25


Source: Own elaboration from Eurostat Input-Output Tables.

Figure 5: VS for services by EU country
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	Table 3: VS by industry (sum by columns) for nine EU countries

	
	GERMANY
	AUSTRIA
	BELGIUM
	DENMARK
	FINLAND
	NETHERL.
	IRELAND
	ITALY
	SWEDEN

	
	VS 2000
	growth rate
	VS 2000
	growth rate
	VS 2000
	growth rate
	VS 2000
	growth rate
	VS 2000
	growth rate
	VS 2000
	growth rate
	VS 2000
	growth rate
	VS 2000
	growth rate
	VS 2000
	growth rate

	1
	Agriculture
	14.82
	21.70
	16.42
	36.54
	26.91
	-9.11
	19.18
	-7.39
	10.38
	8.19
	20.17
	1.19
	23.65
	-31.99
	8.27
	-1.13
	16.27
	24.89

	2
	Extractive industries
	19.21
	44.72
	17.94
	48.21
	28.30
	12.25
	22.43
	96.48
	26.71
	33.90
	21.68
	33.29
	33.45
	-22.68
	14.64
	48.74
	23.46
	2.01

	3
	Oil industry
	75.06
	195.88
	61.79
	18.78
	83.49
	156.47
	19.45
	-72.00
	79.16
	45.97
	53.80
	80.64
	--
	--
	67.09
	-7.37
	85.24
	82.35

	4
	Energy & water
	12.94
	7.86
	26.32
	15.92
	23.82
	-1.39
	11.94
	-61.54
	24.53
	-0.18
	32.12
	27.16
	31.87
	-40.68
	31.73
	8.81
	14.17
	-0.25

	5
	Food & beverages
	22.28
	16.35
	22.84
	8.63
	43.02
	9.28
	27.34
	18.01
	25.21
	-1.21
	40.05
	10.21
	34.68
	-20.02
	19.71
	7.36
	26.70
	21.74

	6
	Tobacco
	24.79
	17.92
	36.05
	12.94
	58.26
	46.81
	34.10
	20.28
	45.59
	-3.13
	34.08
	13.23
	27.11
	-38.61
	16.23
	-4.07
	20.09
	5.46

	7
	Textile
	35.82
	32.93
	39.93
	5.53
	50.03
	4.19
	40.07
	17.79
	37.20
	-2.52
	47.21
	-6.17
	45.10
	-22.41
	30.26
	10.02
	33.97
	1.26

	8
	Clothing & fur
	41.72
	8.52
	38.94
	-15.08
	55.80
	1.87
	44.93
	37.05
	39.24
	13.72
	55.96
	1.40
	30.72
	-40.86
	24.33
	24.34
	36.35
	-14.24

	9
	Leather & shoes
	41.30
	29.10
	48.44
	11.02
	53.23
	15.51
	40.82
	-0.85
	37.07
	12.62
	38.97
	8.86
	36.37
	-48.69
	29.95
	20.14
	34.66
	28.31

	10
	Wood & cork
	18.44
	19.18
	30.08
	52.57
	47.36
	-1.39
	33.10
	4.36
	20.14
	-10.40
	39.89
	5.13
	40.50
	-19.72
	24.74
	7.46
	20.92
	-18.40

	11
	Paper & cardboard
	34.28
	11.15
	36.36
	21.86
	50.29
	1.55
	36.01
	-7.84
	21.77
	10.58
	46.91
	-0.08
	46.95
	-22.42
	30.31
	-9.81
	25.81
	3.23

	12
	Publishing & printing
	13.15
	25.30
	34.88
	14.78
	35.23
	20.16
	19.97
	31.68
	16.74
	-8.23
	27.29
	3.69
	61.56
	-8.17
	21.23
	22.05
	17.36
	25.73

	13
	Chemical & pharmaceutical
	34.74
	32.12
	43.93
	13.03
	52.46
	-5.05
	30.07
	-14.48
	40.22
	13.75
	50.82
	-3.56
	54.67
	8.72
	41.82
	9.39
	32.17
	-7.95

	14
	Rubber & plastic
	27.06
	11.42
	39.61
	1.65
	47.43
	5.55
	34.44
	3.61
	34.82
	23.51
	44.75
	1.14
	45.21
	-22.40
	34.13
	0.70
	34.88
	4.31

	15
	Non metallic mineral prod.
	16.48
	24.42
	24.39
	17.63
	36.65
	21.40
	24.52
	-10.70
	25.28
	11.80
	29.23
	-2.28
	31.13
	-36.35
	19.74
	7.55
	24.76
	13.47

	16
	Basic metals
	40.35
	12.80
	47.85
	11.67
	59.89
	-0.12
	41.52
	10.76
	48.42
	1.01
	45.14
	-4.67
	25.90
	-63.66
	35.54
	-5.53
	40.29
	-4.61

	17
	Metallic manufactures
	20.25
	18.09
	31.36
	37.38
	40.26
	1.53
	30.12
	11.95
	32.71
	20.65
	37.12
	9.35
	39.43
	-20.99
	23.36
	13.00
	27.32
	28.35

	18
	Machinery & equipment
	23.76
	32.02
	35.99
	4.74
	42.77
	-5.25
	32.82
	14.62
	39.18
	30.91
	39.89
	5.10
	51.72
	-5.05
	24.74
	16.29
	34.01
	17.01

	19
	Office machinery & comput.
	42.52
	-59.51
	49.61
	21.79
	28.10
	200.87
	38.48
	-50.92
	78.15
	-5.11
	53.39
	-14.15
	84.22
	8.09
	35.48
	-15.50
	29.70
	2.04

	20
	Electrical machinery
	20.93
	31.49
	38.72
	24.21
	44.33
	-13.55
	41.48
	28.73
	45.82
	6.11
	45.23
	9.10
	59.12
	-17.55
	29.94
	6.01
	36.08
	7.58

	21
	Electronic components
	36.04
	22.86
	49.34
	22.66
	61.30
	14.26
	47.84
	24.93
	36.29
	-30.94
	51.37
	14.23
	58.35
	18.97
	39.78
	10.73
	48.18
	7.52

	22
	Precision & optical instrum.
	19.89
	51.07
	26.87
	5.72
	42.45
	-2.03
	28.34
	7.91
	39.12
	36.69
	36.52
	0.55
	38.96
	-11.76
	31.67
	17.33
	35.83
	12.25

	23
	Motor vehicles
	33.29
	36.33
	62.52
	16.59
	67.12
	1.98
	41.07
	0.83
	41.05
	-3.22
	54.11
	12.56
	55.49
	-0.22
	35.02
	7.13
	42.14
	-11.13

	24
	Other transport material
	36.10
	-9.35
	42.83
	11.05
	51.18
	56.57
	40.92
	35.55
	42.00
	3.33
	47.33
	5.55
	52.61
	1.84
	32.04
	60.36
	34.40
	10.41

	25
	Furniture
	25.40
	32.39
	29.04
	7.57
	56.22
	20.31
	31.00
	19.42
	28.07
	12.38
	26.05
	15.14
	46.92
	-21.66
	28.53
	13.87
	32.21
	10.35

	26
	Recycling
	--
	--
	30.67
	43.42
	--
	--
	39.39
	--
	33.16
	-5.51
	38.35
	12.98
	--
	--
	--
	--
	--
	--

	27
	Building
	15.30
	38.37
	20.63
	10.91
	28.09
	26.24
	20.69
	11.22
	--
	--
	25.59
	13.95
	--
	--
	12.79
	8.84
	--
	--

	28
	Trade
	7.33
	42.08
	12.92
	18.30
	26.65
	42.83
	13.31
	8.52
	14.46
	61.43
	15.88
	-2.16
	17.45
	-26.34
	11.37
	16.05
	16.66
	19.92

	29
	Hotels
	14.35
	36.75
	11.37
	38.69
	24.14
	31.93
	16.58
	47.02
	18.24
	36.31
	19.41
	13.29
	21.47
	-22.22
	11.38
	2.65
	--
	--

	30
	Transport
	17.41
	21.68
	22.45
	35.17
	36.89
	27.65
	48.15
	39.70
	15.62
	16.14
	24.42
	2.73
	28.45
	-44.98
	14.11
	17.34
	20.02
	4.63

	31
	Post & telecommunications
	14.29
	108.21
	25.52
	228.81
	17.67
	83.63
	14.28
	70.56
	9.17
	43.03
	23.60
	37.60
	34.83
	12.13
	13.39
	15.69
	14.34
	12.20

	32
	Banking & insurance
	9.56
	20.73
	24.34
	248.01
	14.50
	34.62
	5.55
	21.72
	8.03
	8.47
	8.22
	29.69
	30.64
	-7.49
	5.25
	12.85
	8.59
	18.84

	33
	Real estate services
	4.06
	114.20
	5.96
	31.30
	7.56
	62.59
	3.39
	--
	8.01
	45.70
	5.55
	12.88
	9.39
	-26.18
	4.23
	57.68
	8.05
	7.90

	34
	Software
	7.01
	77.92
	6.76
	-14.87
	25.25
	31.95
	15.13
	72.87
	9.48
	15.40
	10.04
	20.38
	41.26
	41.33
	13.44
	6.59
	17.73
	51.71

	35
	R&D
	11.41
	62.49
	12.34
	57.73
	23.25
	10.77
	10.50
	84.72
	9.05
	16.00
	27.49
	-0.25
	15.04
	--
	18.37
	-12.74
	20.55
	69.99

	36
	Business services
	6.14
	70.58
	13.76
	0.96
	19.80
	38.73
	8.80
	47.14
	16.26
	75.74
	14.22
	11.05
	30.09
	24.49
	8.81
	17.07
	16.08
	44.68

	37
	Civil service
	--
	--
	--
	--
	--
	--
	8.28
	19.80
	11.45
	63.82
	9.77
	17.03
	--
	--
	--
	--
	13.34
	37.61

	38
	Market public services
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--
	--

	
	Average
	26.80
	28.00
	36.01
	15.79
	46.00
	11.07
	30.80
	8.52
	33.41
	18.22
	36.60
	8.76
	53.79
	-1.81
	26.91
	14.92
	33.13
	12.15


Source: Own elaboration from Eurostat Input-Output Tables.

Table 4: VS and growth rate by product (sum by rows as a share of each country exports) 
	
	GERMANY
	AUSTRIA
	BELGIUM
	DENMARK
	FINLAND
	NETHERL.
	IRELAND
	ITALY
	SWEDEN

	
	2000
	g.r.
	2000
	g.r.
	2000
	g.r.
	2000
	g.r.
	2000
	g.r.
	2000
	g.r.
	2000
	g.r.
	2000
	g.r.
	2000
	g.r.

	1
	Agriculture
	0.42
	-9.02
	0.77
	66.17
	0.96
	-22.58
	0.90
	-2.07
	0.84
	70.04
	2.07
	-10.03
	0.36
	-0.06
	0.60
	-11.48
	0.56
	-8.64

	2
	Extractive industries
	0.48
	19.49
	0.21
	-28.01
	1.18
	-14.16
	0.19
	-69.93
	2.11
	28.94
	0.42
	-37.95
	0.32
	-22.34
	0.41
	-29.70
	0.35
	-9.07

	3
	Oil industry
	2.81
	31.25
	2.01
	18.55
	5.12
	11.40
	2.72
	33.32
	4.44
	83.82
	7.53
	23.83
	0.00
	-100.0
	2.41
	53.24
	3.54
	43.87

	4
	Energy & water
	0.03
	13.85
	0.12
	38.78
	0.59
	136.48
	0.03
	-10.20
	0.06
	-61.12
	0.06
	89.40
	0.00
	0.82
	0.13
	-22.03
	0.05
	12.68

	5
	Food & beverages
	0.33
	-16.68
	0.39
	109.28
	1.48
	-11.78
	1.91
	-22.57
	0.57
	50.26
	1.93
	-21.09
	0.64
	-21.82
	0.68
	-12.64
	0.34
	-9.80

	6
	Tobacco
	0.00
	115.55
	0.00
	908.65
	0.09
	370.61
	0.00
	121.39
	0.00
	3371.9
	0.01
	132.87
	0.00
	-85.79
	0.00
	249.42
	0.00
	--

	7
	Textile
	0.43
	4.73
	0.93
	-37.36
	1.10
	4.94
	0.60
	-16.67
	0.38
	11.69
	0.33
	-17.76
	0.18
	-84.35
	0.99
	-4.91
	0.27
	-53.95

	8
	Clothing & fur
	0.08
	-12.32
	0.13
	-10.62
	0.17
	-43.52
	0.13
	346.92
	0.25
	183.40
	0.03
	-14.02
	0.01
	-98.58
	0.29
	122.63
	0.09
	-42.13

	9
	Leather & shoes
	0.10
	12.12
	0.31
	-13.94
	0.11
	-22.83
	0.06
	-42.74
	0.09
	-10.91
	0.06
	23.08
	0.02
	-88.02
	0.73
	23.72
	0.06
	-49.19

	10
	Wood & cork
	0.21
	8.51
	0.50
	13.96
	0.34
	-2.81
	0.53
	-40.24
	0.22
	-55.79
	0.23
	-16.25
	0.13
	-76.45
	0.42
	11.43
	0.28
	10.70

	11
	Paper & cardboard
	1.02
	18.13
	1.57
	10.65
	1.28
	9.63
	0.85
	-18.36
	0.62
	-18.05
	1.15
	-12.17
	0.49
	-37.64
	0.72
	18.81
	0.66
	-0.79

	12
	Publishing & printing
	0.11
	20.01
	0.17
	-6.34
	0.20
	13.85
	0.11
	35.86
	0.07
	29.22
	0.64
	28.41
	0.26
	-37.86
	0.04
	-32.90
	0.19
	-10.41

	13
	Chemical & pharmac.
	3.89
	25.74
	4.57
	10.10
	7.62
	10.82
	3.05
	-3.44
	3.73
	0.25
	5.00
	23.48
	4.50
	-6.86
	4.66
	8.84
	3.17
	-3.34

	14
	Rubber & plastic
	0.84
	36.45
	1.58
	12.56
	1.62
	7.31
	0.93
	-16.66
	0.56
	-16.60
	0.93
	-1.39
	0.52
	-51.26
	0.67
	19.71
	1.15
	-11.92

	15
	Non metallic mineral prod.
	0.30
	6.94
	0.47
	23.40
	0.56
	12.53
	0.30
	10.91
	0.28
	-18.16
	0.25
	-26.29
	0.19
	0.29
	0.32
	-4.51
	0.28
	-22.99

	16
	Basic metals
	3.49
	11.11
	3.98
	25.69
	4.35
	-2.79
	1.88
	-31.00
	2.66
	-15.35
	1.85
	11.11
	0.69
	-45.78
	3.57
	13.87
	3.08
	10.49

	17
	Metallic manufactures
	0.66
	10.12
	1.48
	-12.51
	0.97
	5.89
	0.71
	-26.55
	0.60
	-30.88
	0.78
	-3.18
	0.50
	-12.34
	0.51
	14.04
	0.77
	-25.36

	18
	Machinery & equipment
	1.53
	6.57
	3.06
	9.34
	1.20
	15.07
	1.48
	-27.62
	1.95
	-7.70
	1.06
	4.75
	1.06
	-40.74
	1.91
	14.36
	2.32
	-16.17

	19
	Office machinery & comp.
	0.48
	634.14
	0.26
	485.47
	0.17
	108.45
	0.24
	165.72
	0.60
	103.85
	0.45
	0.58
	9.23
	-22.21
	0.31
	43.31
	0.28
	-21.53

	20
	Electrical machinery
	1.21
	43.23
	1.97
	22.08
	1.33
	47.05
	1.07
	2.91
	2.28
	56.77
	0.96
	5.45
	1.46
	-39.26
	0.87
	20.31
	1.96
	35.89

	21
	Electronic components
	1.57
	39.02
	2.08
	19.27
	1.62
	164.41
	1.31
	29.49
	5.22
	131.34
	1.59
	36.00
	4.68
	22.70
	1.06
	16.70
	4.04
	126.19

	22
	Precision & optical instrum.
	0.26
	19.10
	0.32
	-41.98
	0.35
	127.05
	0.31
	-14.91
	0.53
	24.09
	0.26
	84.22
	0.63
	33.59
	0.51
	32.31
	0.69
	20.59

	23
	Motor vehicles
	2.31
	29.26
	4.47
	36.90
	4.40
	-12.95
	0.37
	-1.96
	0.88
	15.27
	1.28
	51.49
	0.22
	-42.63
	0.97
	41.65
	2.57
	7.15

	24
	Other transport material
	0.59
	0.78
	0.19
	-0.44
	0.49
	257.88
	0.10
	3.71
	0.19
	82.09
	1.91
	-12.10
	0.48
	-51.10
	0.30
	32.12
	0.41
	-35.89

	25
	Furniture
	0.17
	35.51
	0.34
	18.57
	0.58
	23.31
	0.23
	-4.40
	0.17
	56.49
	0.07
	21.41
	0.47
	-38.96
	0.22
	28.47
	0.30
	14.21

	26
	Recycling
	0.00
	--
	0.02
	-36.11
	0.00
	--
	0.00
	--
	0.00
	--
	0.00
	--
	0.00
	--
	0.00
	-100.0
	0.00
	--

	27
	Building
	0.02
	-48.95
	0.03
	614.99
	0.05
	36.50
	0.00
	--
	0.00
	--
	0.01
	50.28
	0.00
	--
	0.01
	-57.96
	0.00
	--

	28
	Trade
	0.19
	63.58
	0.48
	-9.23
	0.53
	-54.42
	0.00
	--
	0.35
	-59.29
	0.62
	-19.02
	7.75
	45232
	0.88
	51.28
	0.36
	-32.76

	29
	Hotels
	0.30
	606.02
	0.47
	-14.17
	0.66
	4.75
	0.00
	--
	0.03
	-88.94
	0.71
	-5.42
	0.00
	-100.0
	0.34
	4.06
	0.02
	16.51

	30
	Transport
	1.05
	56.79
	0.53
	23.88
	3.18
	41.87
	8.99
	72.76
	0.91
	-6.75
	0.94
	-4.31
	0.37
	-85.07
	0.60
	20.47
	1.04
	-32.69

	31
	Post & telecommunications
	0.17
	107.19
	0.14
	101.22
	0.23
	233.40
	0.12
	107.24
	0.11
	14.90
	0.21
	266.28
	0.56
	1727.4
	0.14
	251.66
	0.20
	140.80

	32
	Banking & insurance
	0.31
	199.34
	0.76
	253.97
	0.41
	37.86
	0.13
	59.22
	0.00
	-98.81
	0.11
	-4.34
	1.63
	6.09
	0.22
	-35.61
	0.20
	156.16

	33
	Real estate services
	0.09
	-22.79
	0.18
	107.83
	0.26
	176.98
	0.00
	--
	0.08
	246.76
	0.14
	11.96
	0.10
	178.81
	0.39
	-1.91
	0.08
	100.97

	34
	Software
	0.19
	313.95
	0.02
	17.72
	0.41
	107.43
	0.08
	272.83
	0.07
	311.34
	0.15
	99.46
	0.21
	--
	0.11
	388.02
	0.19
	0.07

	35
	R&D
	0.38
	79.97
	0.17
	58.02
	0.28
	39.81
	0.00
	--
	0.17
	-23.05
	0.70
	26.23
	2.19
	--
	0.07
	13.68
	0.82
	150.07

	36
	Business services
	0.71
	147.72
	0.97
	0.95
	2.01
	57.14
	0.31
	-40.08
	2.34
	-8.83
	2.08
	40.27
	13.95
	-0.90
	0.77
	6.99
	2.77
	50.38

	37
	Civil service
	0.00
	-37.13
	0.00
	--
	0.00
	--
	0.00
	--
	0.01
	--
	0.00
	--
	0.00
	-100.0
	0.00
	-100.0
	0.00
	-23.33

	38
	Market public services
	0.05
	-57.11
	0.37
	434.80
	0.09
	-29.70
	1.16
	2804.1
	0.05
	136.45
	0.08
	11.45
	0.00
	-100.0
	0.09
	2.83
	0.05
	40.60

	
	Average
	26.8
	28.00
	36.0
	15.79
	46.0
	11.07
	30.8
	8.52
	33.4
	18.22
	36.6
	8.76
	53.79
	-1.82
	26.9
	14.92
	33.1
	12.15


Source: Own elaboration from Eurostat Input-Output Tables.

� Belgium, Denmark, Germany, Ireland, Italy, Netherlands, Austria, Finland and Sweden, for which Eurostat provides input-output tables that distinguish imported and domestic purchases.


� Hummels et al (1998), pág. 80.


� Para una revisión básica de esta literatura puede verse, por ejemplo, Pulido y Fontela (1993). 


� Hummels et al. (1997) relacionan estos tres conceptos.


� Hijzen et al. (2005).


� The vertical specialization shows, in a way, potential deficiencies in the domestic production of some intermediate goods as it describes the inputs that our country needs to import, in order to produce and export. It has a disadvantage: we only have data for exports that do not distinguish between final and intermediate goods, and therefore we cannot tell whether the production of these goods has been completed when they leave the country.


� ESA 95 Input-output Tables, Eurostat.


� In most cases available years are 1995 and 2000, except for Ireland that had available tables for 1998 and 2000. 


� Deflators are calculated from Groningen Growth and Development Centre. The data base proposes hedonic deflators for Office Machinery and Electronic Components. These hedonic deflators lead to technical coefficients greater than one, so that national data available at the same source have been used. For the specific case of Germany and Sweden nationally provided deflators have been used (Statitisches Bundesamt and � HYPERLINK "http://www.scb.se/" \t "_blank" �Statistics Sweden)�.


� Hummels et al. (1998) argue that big countries tend to show lower VS levels as they find easier to retain production in every stage for a product due to scale economies.  


� Hummels et al (2001), and other papers that calculate outsourcing by country and sector, where outsourcing can be understood as a direct VS measure (that is, without taking into account the indirect requirements of imported inputs), as in Falk & Wolfmayr (2005) for seven EU countries. 
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