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Abstract 

The share of foreign sourced intermediates in total intermediates is the traditional measure for 

offshoring. Based on gross trade flows, it is taken as a proxy for the substitution of foreign 

value added for domestic value added and has been widely used to estimate the impact of 

offshoring on the skill structure of employment in high-wage countries. This paper develops 

an offshoring measure in value terms adapting insights from the recent literature on value 

added embodied in trade. We call this measure value added offshoring and compute it based 

on inter-country input-output tables from the World Input-Output Database (WIOD) for a 

sample of high-income countries over the years 1995-2007. A comparison with traditional 

gross offshoring intensities reveals that for offshoring in value added terms business services 

and high-wage source countries play a greater role. The use of value added rather than gross 

offshoring intensities in estimations of labour demand by skill category strengthens previous 

findings that offshoring shifts labour demand away from medium-skilled workers. 
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1. Introduction 

One of the most important trends in economic globalisation over the past 25 years has been the 

increasing international fragmentation of production processes. This development is also 

referred to as the emergence of global value chains (OECD, 2013). Offshoring has played a 

major role in the emergence of global value chains as a growing share of intermediates is 

sourced from abroad (De Backer and Yamano, 2012). In high-income countries, offshoring has 

traditionally been perceived as a threat to jobs and wages of lower-skilled workers on the 

grounds that it shifts lower-skilled labour intensive production stages to low-wage countries. 

The vast empirical literature on this issue has confirmed that offshoring tends to reduce demand 

for lower-skilled workers in the same way as technological change (e.g. Feenstra and Hanson, 

1996 and 1999; Hijzen et al., 2005). This is especially true for offshoring to low-wage countries 

(Hsieh and Woo, 2005; Geishecker, 2006). Recent evidence has highlighted that offshoring 

affects medium-skilled workers in particular (Foster-McGregor et al., 2013).1 

The traditional industry-level intensity measure of offshoring is the share of imported or 

foreign-sourced intermediates in total intermediates (Feenstra and Hanson, 1996).2 It is 

generally computed with data on gross imports of intermediates from input-output tables (IOT). 

When this measure is used to estimate the impact of offshoring on the skill structure of labour 

demand, the underlying reasoning is that “part of the value added that could have been created 

in the home country […] has in fact been created abroad” (Baumgarten, 2015, p.485). So, 

basically, the traditional gross measure is a proxy for what offshoring really is, i.e. the 

substitution of foreign value added for domestic value added. It is, however, an imperfect proxy. 

Insights from the literature on value added in trade (Koopman et al., 2014; Stehrer et al., 2012; 

                                                           

1 In the last few years, growing attention is being given to the threat of offshoring for certain types of occupations that are 

intensive in routine and non-interactive tasks (Ebenstein et al., 2014; Baumgarten, 2015). 
2 Alternatively, total industry-level output or value added have been used as denominators for offshoring intensity measures 

(Amiti and Wei, 2005; Hijzen et al;, 2005). 
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OECD, 2013) allow to pin down the shortcomings of this proxy. It does not take into account 

that foreign sourced intermediates often contain re-imports of domestic value added and that 

domestically sourced intermediates are produced using foreign intermediates that contain 

foreign value added. Thus, the widely used traditional measures of offshoring only imperfectly 

proxy value added substitution by source economies given that various countries and industries 

contribute to the production of the offshored intermediate along the value chain. 

In view of these shortcomings of gross offshoring intensities, we propose a novel measure of 

offshoring in value added terms. For this purpose, we draw on insights from the literature on 

value added in trade (Johnson and Noguera, 2012; Koopman et al., 2014; Stehrer et al., 2012; 

OECD, 2013) so as to properly capture the domestic and foreign value added content of all 

intermediates entering the production process. This is done in the context of global multi-

country input-output models. We then use the foreign value added content rather than gross 

values of foreign sourced intermediates to calculate offshoring intensities for both materials and 

business services. Thereby, the cross-industry and cross-country distribution changes. In other 

words, when considering offshoring in value added terms, the geographic and industry 

distribution differs from what is observed for the traditional gross offshoring measures. The 

value added offshoring measures have the advantage that they are not flawed by the double 

counting problem associated with trade measures in gross terms that have been highlighted in 

the literature on value added in trade. Compared to most prior work in this field that is geared 

towards the value added content of exports, our approach is specifically focused on value added 

in imports (of intermediates). To our knowledge, Stehrer et al. (2012) is the only other 

contribution that also considers value added embodied in imports separately. 

The calculations of gross and value added offshoring intensities for manufacturing industries 

in a sample of 15 high-income countries for the years 1995-2007 are based on the recently 

revised world input output tables (WIOTs) in previous year prices published as part of the 
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World Input-Output Database (WIOD). Value-added offshoring intensities turn out to be much 

less volatile than gross offshoring intensities. Moreover, business services offshoring and 

offshoring to high-wage countries stand at higher levels in value added terms. 

With this new measure of offshoring in value added terms, we are able to re-evaluate the impact 

of offshoring on the skill structure of labour demand. We do so by including either traditional 

gross offshoring or value added offshoring intensities as exogenous demand shifters in a system 

of cost share equations with three skill categories (high-skilled, medium-skilled and low-

skilled). Our estimations results reveal a significant effect of value added offshoring on the 

demand for medium skilled labour in our sample of high-income economies. In comparison to 

the traditional offshoring intensity elasticities, the value added offshoring effect on medium 

skilled labour demand is consistently more pronounced. This strengthens previous findings that 

offshoring shifts labour demand away from medium-skilled workers (Foster-McGregor et al., 

2013). 

According to factor content calculations for global value chains, there is an increasing share of 

high-skilled labour embodied in the global value chain production of high-income countries, 

whereas factor shares of low-skilled and medium-skilled labour are falling for these countries 

(Timmer et al., 2014). Regarding value added in trade, high-income countries are net exporters 

of high-skilled labour (Stehrer et al., 2012). This is in line with what can be expected in terms 

of Heckscher-Ohlin predictions in a world with international production fragmentation and 

global value chains: as their comparative advantage in lower-skill labour intensive production 

stages gradually disappears, high-income countries specialise in high-skill intensive production 

stages at the expense of low-skill and medium-skill intensive activities (Hanson, 2012). Our 

approach constitutes an alternative test of these predictions. As opposed to factor content 

calculations, it explicitly takes the substitution of production factors and technological progress 

into account. Our results confirm the prediction that lower-skilled labour, in particular medium-
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skilled labour, in high-income countries is affected by the international fragmentation of 

production processes, whereby value added that used to be created at home is increasingly 

created abroad. Predictions regarding high-skilled labour are not confirmed. It seems to be 

technological progress that increases the use of high-skilled labour. 

This study is structured as follows. The next section presents the analytical framework for 

deriving value added offshoring intensities. Data are described in section 3, while Section 4 

compares the value added and gross offshoring measures. In section 5, estimations of their 

impact on the demand for skills are discussed. Section 6 concludes. 

 

2. Analytical framework for value added offshoring 

The traditional measure of offshoring – originally referred to as international outsourcing – was 

pioneered by Feenstra and Hanson (1996). They used detailed industry-level data for US 

manufacturing to calculate the share of foreign sourced intermediate materials in total industry-

level purchases of non-energy intermediates. Amiti and Wei (2005) extended this measure to 

services, more precisely business services.3 To represent these measures more formally, let 𝑧𝑖𝑗
𝑟𝑠 

be the value of intermediates that industry j in country s sources from industry i in country r. In 

this context, we refer to country s as the ‘sourcing country’ and country r as the ‘source 

country’. Then, domestically sourced intermediates are written as 𝑧𝑖𝑗
𝑠𝑠. Denoting by M the 

product set of materials, by S the product set of business services relevant for offshoring and 

by 𝐼𝑛𝑒 the set of all non-energy products, materials and business services offshoring intensities 

(𝑜𝑚 and 𝑜𝑠) for industry j in country s are defined as follows: 

                                                           

3 The inclusion of all services would not be warranted because many services are actually not tradable (in 

particular public services) or not used as intermediates. Therefore, it is common in the literature to measure 

offshoring of business services, such as accounting services or call centres, which have become increasingly 

tradable and traded in the wake of developments in information and communication technologies. In the data 

section below, services included in the category business services are precisely defined. 
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𝑜𝑚𝑗
𝑠 = ∑ ∑ 𝑧𝑖𝑗

𝑟𝑠

𝑖∈𝑀𝑟≠𝑠

∑ ∑ 𝑧𝑖𝑗
𝑟𝑠

𝑖∈𝐼𝑛𝑒𝑟

⁄  (1) 

𝑜𝑠𝑗
𝑠 = ∑ ∑ 𝑧𝑖𝑗

𝑟𝑠

𝑖∈𝑆𝑟≠𝑠

∑ ∑ 𝑧𝑖𝑗
𝑟𝑠

𝑖∈𝐼𝑛𝑒𝑟

⁄  
(2) 

In the literature, the standard way of calculating these intensity measures has been to rely on 

data from input-output tables (IOT) (Hijzen, 2005; Crino, 2009). Following the idea of Egger 

and Egger (2001), offshoring to different regions can be defined by splitting the measure 

according to the origin of the foreign sourced inputs. In particular, materials and business 

services offshoring intensities for industry j in sourcing country s with respect to any individual 

source country r are given, respectively, by: 

𝑜𝑚𝑗
𝑟𝑠 = ∑ 𝑧𝑖𝑗

𝑟𝑠

𝑖∈𝑀

∑ ∑ 𝑧𝑖𝑗
𝑟𝑠

𝑖∈𝐼𝑛𝑒𝑟

⁄  (3) 

𝑜𝑠𝑗
𝑟𝑠 = ∑ 𝑧𝑖𝑗

𝑟𝑠

𝑖∈𝑆

∑ ∑ 𝑧𝑖𝑗
𝑟𝑠

𝑖∈𝐼𝑛𝑒𝑟

⁄  
(4) 

It is common practice in the literature to aggregate over source countries, such as, for example, 

low-wage countries or high-wage countries. These measures have been extensively used for 

estimating the impact of offshoring on homogenous and skill-specific industry-level labour 

demand in industrialised (OECD) economies (Feenstra and Hanson, 1996 and 1999; Strauss-

Kahn, 2003; Hijzen et al., 2005; Amiti and Wei, 2005; Geishecker, 2006; Kratena, 2010; Crino, 

2012; Foster-McGregor et al., 2013; Hertveldt and Michel, 2013). The underlying rationale is 

that, as the share of intermediates sourced from abroad increases, foreign value added replaces 

domestic value added, leading to direct job losses in the sourcing country (Amiti and Wei, 

2005). However, offshoring may also give rise to productivity gains that foster offsetting 

employment creation (Grossman and Rossi-Hansberg, 2008). 

In traditional offshoring intensity measures, the idea that offshoring replaces domestic value 

added by foreign value added is only imperfectly reflected. They are, indeed, gross rather than 

value added measures. This mirrors the insights of the literature that has recently developed on 
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value added embodied in trade (Johnson and Noguera, 2012; OECD, 2013; Stehrer et al., 2012; 

Koopman et al., 2014). The observation underlying that literature is that bilateral trade flows 

are measured in gross terms and not in value added terms. In other words, trade flows between 

two countries record the full value of the traded goods, rather than only the value that is added 

in the exporting country. Gross measures of trade flows incorporate all previous flows of 

intermediates and do not reflect the value that is added in each of the various stages in a 

multicountry production process. Case study evidence for the iPod, which is assembled in 

China, shows that although the full value (excluding margins) of the product is registered as 

Chinese exports, the actual share of China in the total value added of the product is very small 

(Dedrick et al., 2010). In particular, most of the value added is contained in the intermediate 

parts used in the assembly process, rather than in the assembly itself. However, to get a 

complete picture, it also matters to determine “how and where the intermediate parts were 

themselves created, and how the intermediate parts used to produce those intermediate parts 

were produced, and so on” (OECD, 2013, p.54). Several initiatives have been taken to correctly 

measure the value added in each stage of a production process based on multicountry input-

output models and data (Koopman et al., 2014; Stehrer et al., 2012; Johnson and Noguera, 2012; 

OECD, 2013). 

This issue must also be raised for the calculation of offshoring intensities. To illustrate this, 

take the total production of industry j in country s. It is made up of three components: the 

industry’s value added, domestically sourced intermediates and foreign sourced intermediates. 

The latter are foreign production, e.g. of industry i in country r. By the same token, this 

production is made up of three components: industry i’s value added, domestically sourced 

intermediates and foreign sourced intermediates. Again, the latter are foreign output – with 

respect to industry i in country r. This may be output of an industry in a third country, i.e. 

neither r nor s, or it may be output of an industry in country s. In the latter case, some of the 
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value added contained in the intermediates sourced by industry j in country s from industry i in 

country r originates from country s. In either case, the intermediates sourced by industry j in 

country s from industry i in country r do not entirely correspond to value added of country r. 

This reasoning regarding the origin of the value added contained in foreign sourced 

intermediates can be continued infinitely. Hence, the geographic distribution of value added 

embodied in foreign sourced intermediates is different from what is implicitly assumed in the 

above-mentioned gross offshoring measures. Analogously, this reasoning may also be applied 

to domestically sourced intermediates. For example, consider intermediates sourced by industry 

j in country s from industry i in country s. They are made up of industry i’s value added but 

also of both domestically and foreign sourced intermediates. Thus, part of the value of 

domestically sourced intermediates is actually foreign value added due to the foreign 

intermediates used in their production.  

Overall, not all value added embodied in foreign sourced intermediates is really foreign value 

added. Conversely, domestically sourced intermediates contain at least some foreign value 

added. Hence, when considering sourcing in value added terms, the geographic distribution 

among foreign source countries may be different from what is observed for the traditional gross 

offshoring measures. To better reflect the idea of replacing domestic value added by foreign 

value added, we calculate offshoring intensity measures in value added terms. We refer to these 

measures as value added offshoring and compare them to traditional gross offshoring 

intensities. 

The calculations for value added offshoring are similar to those for trade in value added. They 

are based on a multiregional input output table and model. In this context, it must be emphasized 

that, unlike gross offshoring measures, offshoring intensities in value added terms cannot be 

computed based only on a single country national IOT. Such tables do not contain a 
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representation of foreign technology, which is necessary for determining country shares of the 

value added embodied in foreign sourced intermediates. 

In line with the notation used above and the standard multiregional input output (MRIO) model 

(Miller and Blair, 2009), let 𝑧𝑖𝑗
𝑟𝑠 be flows of commodities (goods and services) from industry i 

in country r to industry j in country s. In a model with N countries and P commodities 

(industries) these flows are stacked in the (NPxNP) dimension matrix 𝒁 = [𝑧𝑖𝑗
𝑟𝑠]. Any column 

of this matrix reflects intermediates purchased by a particular industry in a particular country. 

Call this (NPx1) column vector 𝒛𝑗
𝑠 for industry j in country s, and note that it contains the gross 

value of all domestically sourced intermediates – in the rows corresponding to country s – and 

of all foreign sourced intermediates – in all other rows. The direct contribution of each source 

sector to the value added generated in the sourcing sector can be determined by pre-multiplying 

𝒛𝑗
𝑠 by the diagonal matrix �̂� containing direct value added shares for all industries in all 

countries on the diagonal, i.e. the product �̂�𝒛𝑗
𝑠 measures the direct value added generated in 

each source industry-country pair through intermediates purchased by industry j in country s. 

 However, as previously discussed, the production of these intermediates requires other 

intermediates, which, in turn, have also been produced using domestic and foreign 

intermediates. These ‘indirect’ contributions to the production of 𝒛𝑗
𝑠 must be taken into account 

in the value added calculations. In particular, denote the amount of intermediates from any 

individual industry-country pair required for one monetary unit worth of output of industry j in 

country s by the technical coefficient 𝑎𝑖𝑗
𝑟𝑠 = 𝑧𝑖𝑗

𝑟𝑠 𝑥𝑗
𝑠⁄  where 𝑥𝑗

𝑠 is output of industry j in country 

s. In matrix form, this can be written as 𝑨 = 𝒁�̂�−1, where 𝑨 is the technical coefficient matrix 

and 𝒙 is the (NPx1) output vector. Hence, 𝑨𝒛𝑗
𝑠 represents the (NPx1) vector of intermediates 

from all industry-country pairs used in the production of 𝒛𝑗
𝑠. Value added contained in these 

intermediates is given by the product �̂�𝑨𝒛𝑗
𝑠. Again, production of these intermediates requires 



10 

the use of other intermediates, given by 𝑨2𝒛𝑗
𝑠, whereas the value added contained in these 

intermediates is �̂�𝑨2𝒛𝑗
𝑠. Thus, the direct and indirect value added contained in the intermediates 

included at each stage of the production process can be expressed as the vector 𝒗𝑗
𝑠, obtained by 

adding up these value added terms: 

𝒗𝑗
𝑠 = �̂�𝒛𝑗

𝑠 + �̂�𝑨𝒛𝑗
𝑠 + �̂�𝑨2𝒛𝑗

𝑠 + �̂�𝑨3𝒛𝑗
𝑠 + ⋯ = �̂� ∑ 𝑨𝑛

∞

𝑛=0

𝒛𝑗
𝑠 

The latter geometric series converges to the following expression: 

𝒗𝑗
𝑠 = �̂�(𝑰 − 𝑨)−1𝒛𝑗

𝑠 (5) 

The central term in this equation, (𝑰 − 𝑨)−1, represents the standard Leontief inverse matrix, 

generally noted 𝑳 (Miller and Blair, 2009). It translates demand shocks in terms of the industry-

country pairs that are part of the underlying value chain. 

Equation (5) shows that 𝒗𝑗
𝑠 describes the value added distribution over industry-country pairs 

of intermediates purchased by industry j in country s. The model is a multiregional input-output 

model similar to the one used to determine the distribution of value added generated by final 

demand (Miller and Blair, 2009; Timmer et al., 2013). The only difference is that we introduce 

an intermediate rather than a final demand shock. Then, as in the final demand prior, our 

approach tracks the entire value chain so as to identify all direct and indirect value added 

contributions of industry-country pairs embodied in this intermediate demand. 

As Timmer et al. (2013) show, this model attributes the entire value of 𝒛𝑗
𝑠 to value added of 

industry-country pairs taking part in the value chain. Hence, 𝒊′𝒛𝑗
𝑠 = 𝒊′𝒗𝑗

𝑠 with 𝒊′ a (NPx1) 

summation vector of ones. This basically means that expressing the sourcing of intermediates 

in value added terms only alters the distribution with respect to expressing it in gross terms. 

Again, this is analogous to calculating value added in total trade flows (OECD, 2013). 

The calculation can be done for all industries in all countries, i.e. for the entire 𝒁 matrix. This 

yields the matrix 𝑽 that is made up of all 𝒗𝑗
𝑠 horizontally stacked. 
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𝑽 = �̂�(𝑰 − 𝑨)−1𝒁 (6) 

Elements of 𝑽 = [𝑣𝑖𝑗
𝑟𝑠] represent the total value added of industry i in country r that is embodied 

in all intermediates purchased by industry j in country s. While traditional gross offshoring 

measures are based on the gross value of sourced intermediates, 𝒁, the new value added 

offshoring measures are based on 𝑽. So, in line with the gross materials and business service 

offshoring intensity measures by source country defined above, we write corresponding 

materials and services value added offshoring measures (𝑣𝑜𝑚 and 𝑣𝑜𝑠) as follows: 

𝑣𝑜𝑚𝑗
𝑟𝑠 = ∑ 𝑣𝑖𝑗

𝑟𝑠

𝑖∈𝑀

∑ ∑ 𝑧𝑖𝑗
𝑟𝑠

𝑖∈𝐼𝑛𝑒𝑟

⁄  (7) 

𝑣𝑜𝑠𝑗
𝑟𝑠 = ∑ 𝑣𝑖𝑗

𝑟𝑠

𝑖∈𝑆

∑ ∑ 𝑧𝑖𝑗
𝑟𝑠

𝑖∈𝐼𝑛𝑒𝑟

⁄  
(8) 

These value added offshoring measures are different from the gross offshoring measures due to 

differences in the distribution of value added over source industry-country pairs compared to 

the distribution of gross intermediates over industry-country pairs. Moreover, just like the gross 

offshoring intensities, they can be aggregated over source countries so as to identify value added 

offshoring to low-wage countries or other country groups. 

 

3. Data 

Computing value added offshoring intensities requires the use of global multiregional input-

output tables. Here, we rely on the World Input-Output Tables (WIOTs) from the World Input-

Output Database (WIOD), which is publicly available (www.wiod.org; for a detailed 

description, see Dietzenbacher et al., 2013). These tables cover 40 countries (the 27 European 

Union member states as of 2007, Australia, Brazil, Canada, China, India, Indonesia, Japan, 

Mexico, Russia, South Korea, Taiwan, Turkey and the United States) and the rest of the world 
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(RoW) with an industry breakdown into 35 industries.4 We use both current price WIOTs and 

the most recent previous-year-price WIOTs published in December 2014 (Los et al., 2014). 

This enables us to calculate ‘chain-weighted’ offshoring indicators with base year 1995.5 

Moreover, we restrict the period under consideration to the years 1995-2007 to eliminate the 

impact of the 2008 financial and economic crisis on the results. Finally, the WIOTs also allow 

for the computation of traditional gross offshoring indicators. 

In practice, we calculate gross and value added offshoring indicators by source country for all 

manufacturing industries (c3-c16 in the database) in a sample of 15 countries: 12 EU countries 

(Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, the Netherlands, Spain, 

Sweden and the UK) as well as Canada, Japan and the US. For the split into materials and 

business services offshoring, we define all intermediates sourced from manufacturing industries 

(c3-c16) as ‘materials’ and all intermediates sourced from the industry ‘renting of machines 

and equipment and other business activities’ (c30) as ‘business services’.6 

Regarding groups of source countries, we define a distribution into high-wage and low-wage 

countries based on hourly wage rates in current US dollars that are computed with data from 

the socio-economic accounts of WIOD. According to the 1995 ranking, 23 countries and the 

rest of the world have an average hourly wage rate below 10 US dollars. We take those to be 

the group of low-wage countries and the other 17 countries to be the group of high-wage 

countries (see the appendix for a details). Incidentally, the ranking proves stable over the period 

                                                           

4 The WIOTs are industry-by-industry tables derived from supply-and-use tables according to the fixed product 

sales structure assumption (Dietzenbacher et al., 2013, pp.90-94). 
5 This is done by multiplying the offshoring intensity of the base year, i.e. 1995, by year-on-year growth rates 

for the same offshoring intensity computed from current price and previous-year-price WIOTs for consecutive 

years. 
6 Most major business services that are commonly considered as offshorable are included in this category, i.e. 

services provided by the industry ‘renting of machines and equipment and other business activities’. However, 

this category is admittedly wider and also includes some business services that can hardly be offshored, e.g. 

cleaning services. Nevertheless, it is the best approximation we could find, given the relatively limited 

breakdown of the data. In this respect, it is worth noting that ‘real estate activities’ are excluded from what we 

consider as business services here. 
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considered here: the same 20 countries and the rest of the world fall below the 20 US dollar 

hourly wage rate threshold in 2007. 

 

4. Results: gross vs value added offshoring intensities 

The boxplots in figures 1 to 8 show the materials and business services offshoring to low-wage 

countries and high-wage countries both in gross and in value added terms for each year for all 

sourcing countries in the sample. The y-axes are scaled such that offshoring intensities in gross 

and value added terms can easily be compared. 

These plots reveal several common features of the gross and value added offshoring intensity 

indicators. Materials offshoring always stands at higher levels than business services 

offshoring. This is true both for offshoring to high-wage and to low-wage countries. The 

relatively higher importance of materials offshoring is in line with what has been previously 

reported for gross materials and business services offshoring (Amiti and Wei, 2005; Hertveldt 

and Michel, 2013). Moreover, intensities for offshoring to high-wage countries are higher than 

for offshoring to low-wage countries in this sample. Finally, in both gross and value-added 

terms, materials offshoring to high-wage countries is stable over the period 1995-2007, while 

materials offshoring to low-wage countries is on the rise. 

However, several differences between gross offshoring and value added offshoring also stand 

out. Regarding materials offshoring (figures 1-4), the median intensity in value added terms is 

slightly lower than in gross terms. This goes hand in hand with a lower degree of volatility of 

value-added materials offshoring to both high-wage and low-wage countries. The opposite 

holds for business services offshoring. The median intensity in value added terms is 

significantly higher than in gross terms and there is greater volatility in value added business 

services offshoring. Furthermore, trends in business services offshoring to both high-wage and 
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low-wage countries are different in gross and value added terms: the median value added 

offshoring intensity grows faster than the median gross offshoring intensity. 

As emphasized above, expressing sourcing in value added terms rather than in gross terms 

changes its source industry-country distribution. According to our results, the change in the 

distribution amounts to a shift from materials to business services. In other words, when 

expressed in value added terms, business services offshoring intensities, in particular to low-

wage countries, rise at the expense of materials offshoring. This implies that a part of the value 

added embodied in foreign sourced materials is actually business services and that this part 

exceeds the materials value added embodied in foreign sourced business services. Namely, 

when manufacturing industries in our sample countries import intermediate materials, then they 

do not only import value added from foreign manufacturing industries but also value added 

from the local upstream industry ‘renting of machines and equipment and other business 

activities’. This finding is in line with evidence on the share of service value added in trade, 

which largely exceeds the share of services trade in gross terms (OECD, 2013, p.58; Stehrer et 

al., 2012). 

Tables A1 and A2 in the appendix report average gross and value added offshoring intensities 

in 1995 levels for all sample countries as well as average growth rates of these intensities 

between 1995 and 2007. As shown in prior work on gross offshoring indicators (Kratena, 2010; 

Crino, 2012; Foster-McGregor et al., 2013), the size of the economy matters for the magnitude 

of the offshoring intensities. This is confirmed by our country-level results, in particular for 

materials offshoring: small open economies tend to have higher offshoring intensities, while 

the two largest economies in the sample, the US and Japan, have the lowest offshoring 

intensities. This remains true in value-added terms. Moreover, the country-level descriptive 

statistics confirm that the greater magnitude of business service offshoring in value added terms 

compared to gross terms holds for all countries in the sample. The same conclusion can be 
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drawn from figure 9, which reports differences in percentage points between average country-

level value added and gross offshoring for 2007. The positive difference between value added 

and gross business services offshoring indicates that foreign business services value added is 

indirectly imported through imports of intermediate materials. 

In geographic terms, the gross offshoring intensities to high-wage countries stand at a higher 

level than the gross offshoring intensities to low-wage countries for most countries in our 

sample. The same holds true for value added offshoring intensities, i.e. expressing foreign 

sourcing in value added terms does not massively raise the weight of low-wage countries in the 

country distribution of sourcing. Rather, we observe the opposite. Offshoring to low-wage 

countries stands at slightly lower levels in value added terms than in gross terms as can be read 

from figure 9, where the (negative) difference between value added and gross materials 

offshoring to low-wage countries (dark blue bars) exceeds the (positive) difference between 

value added and gross business services offshoring (light orange bars) in absolute value for 

almost all countries. This finding is consistent with the idea that it is predominantly low value 

added production stages, such as, for example, assembly, that are located in low-wage countries 

as documented in the iPod case study (Dedrick et al., 2010). In other words, the difference 

between the gross value and the embodied value added is relatively big for intermediates 

sourced from low-wage countries. 
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Graph 1 – Gross materials offshoring to low-wage countries 

 

Graph 2 – Value added materials offshoring to low-wage countries 
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Graph 3 – Gross materials offshoring to high-wage countries 

 

Graph 4 – Value added materials offshoring to high-wage countries 
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Graph 5 – Gross business services offshoring to low-wage countries 

 

Graph 6 – Value added business services offshoring to low-wage countries 
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Graph 7 – Gross business services offshoring to high-wage countries 

 

Graph 8 – Value added business services offshoring to high-wage countries 
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Graph 9 – Absolute difference between average country-level value added and gross offshoring in 

percentage points, 2007 

 

 

5. The impact on labour demand by skill category 

5.1 Prior literature 

A vast literature addresses the question whether offshoring affects labour demand by skill 

category using industry-level data, starting with the seminal paper by Feenstra and Hanson 

(1996) using US data.7 Most follow-up studies were also focused on single country labour 

demand effects (Strauss-Kahn, 2003; Egger and Egger, 2003; Hijzen et al., 2005; Geishecker, 

2006). Recently, several multi-country analyses of this question have been conducted (Kratena, 

2010; Crino, 2012; Foster-McGregor et al., 2013). The findings in this literature are generally 

consistent with the expectation that offshoring fosters the demand for high-skilled labour and 

reduces the demand for low-skilled labour in the same way as skill-biased technological change 

(Feenstra, 2008). While the pioneering analysis of Feenstra and Hanson (1996) introduced the 

measure and its relevance for the skill structure of labour demand, the estimations for the US 

                                                           

7 More recently, this question has also been addressed using firm-level data (e.g. Mion and Zhu, 2013). 

Nevertheless, there remain substantial differences in the definition and measurement of offshoring. 
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in Feenstra and Hanson (1999) provided evidence that skill-biased technological change is a 

bigger threat to the labour market position of low-skilled workers than offshoring. This finding, 

however, has been largely challenged in more recent analyses reporting the opposite results 

(Hijzen et al., 2005; Geishecker, 2006; Hertveldt and Michel, 2013). Moreover, it has been 

shown that the source country or region does matter: Egger and Egger (2003) and Geishecker 

(2006) find that offshoring to Central and Eastern Europe has significantly reduced the demand 

for low-skilled workers in respectively Austria and Germany in the nineties, and Hsieh and 

Woo (2005) report that offshoring to China reduced the demand for production workers in Hong 

Kong in the eighties. Furthermore, service offshoring as initially defined in Amiti and Wei 

(2005) has been found to negatively affect the demand for low-skilled workers (Crino, 2012; 

Hertveldt and Michel, 2013). Finally, in recent years offshoring seems to have become more of 

a threat to the labour market position of medium-skilled workers rather than low-skilled 

workers (Foster-McGregor et al., 2013). 

 

5.2 Estimation strategy 

All of the above-mentioned analyses of the impact of offshoring on the skill structure of labour 

demand – whether single country or multi-country – are based on traditional gross offshoring 

measures. The standard approach for estimating this impact is to derive cost or labour share 

equations by skill category from a translog cost function that is augmented with offshoring 

intensities as exogenous demand shifters (Hijzen et al., 2005; Foster-McGregor et al., 2013). 

This allows to determine elasticities of labour demand by skill category with respect to 

offshoring, i.e. whether and to what extent increasing foreign sourcing of intermediates shifts 

labour demand from low-skilled to high-skilled workers. 

Here, we follow the same cost function approach and alternate between gross and value added 

offshoring intensities. The aim is to test differences in the impact on the skill structure of labour 
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demand between value added and gross offshoring. It is our belief that value added offshoring 

better reflects the underlying idea that foreign value added replaces domestic value added. In 

other words, it seems preferable to consider the value added content of foreign sourced 

intermediates rather than their gross value when trying to determine how labour demand by 

skill category is modified by the reorganisation of production processes in global value chains. 

The systematic use of a translog cost function for evaluating the impact of trade on labour 

demand by skill category was initiated by Berman et al. (1994).8 Here, we take four variable 

input factors (high-skilled labour (h), medium-skilled labour (m), low-skilled labour (l) and 

materials (u)) and define the variable cost function in translog form as:9 

𝑙𝑛𝐶 = 𝑙𝑛𝛽0 + ∑ 𝛽𝑖𝑙𝑛𝑤𝑖

𝑖∈𝐼

+ 𝛽𝑘𝑙𝑛𝑘 + 𝛽𝑦𝑙𝑛𝑦 + ∑ 𝛽𝑞𝑧𝑞

𝑞∈𝑄

 

+
1

2
∑ ∑ 𝛽𝑖𝑗𝑙𝑛𝑤𝑖𝑙𝑛𝑤𝑗 +

𝑗∈𝐼𝑖∈𝐼

1

2
𝛽𝑘𝑘𝑙𝑛𝑘2 +

1

2
𝛽𝑦𝑦𝑙𝑛𝑦2 +

1

2
∑ ∑ 𝛽𝑞𝑟𝑧𝑞𝑧𝑟

𝑟∈𝑄𝑞∈𝑄

 

+ ∑ 𝛽𝑖𝑘𝑙𝑛𝑤𝑖𝑙𝑛𝑘

𝑖∈𝐼

+ ∑ 𝛽𝑖𝑦𝑙𝑛𝑤𝑖𝑙𝑛𝑦

𝑖∈𝐼

+ ∑ ∑ 𝛽𝑖𝑞𝑙𝑛𝑤𝑖𝑧𝑞

𝑞∈𝑄𝑖∈𝐼

 

+𝛽𝑘𝑦𝑙𝑛𝑘𝑙𝑛𝑦 + ∑ 𝛽𝑘𝑞𝑙𝑛𝑘𝑧𝑞

𝑞∈𝑄

+ ∑ 𝛽𝑦𝑞𝑙𝑛𝑦𝑧𝑞

𝑞∈𝑄

 

(9) 

where the 𝑤𝑖 with I = {h,m,l,u} are the variable input prices and 𝑦 is output. Moreover, 𝑘 stands 

for capital, which is considered as quasi-fixed.10 The 𝑧𝑞 are the exogenous demand shifters from 

set Q among which we include the offshoring intensities. The standard assumptions of 

symmetry and of homogeneity of degree one with respect to input prices imply the following 

parameter restrictions: 

𝛽𝑖𝑗 = 𝛽𝑗𝑖 , ∀𝑖, 𝑗 ∈ 𝐼 (10) 

                                                           

8 The translog function was introduced into production theory by Christensen et al. (1971). A thorough 

description of its use as cost function for deriving variable input factor demands can be found in Berndt (1991). 
9 We have omitted industry and time indices for better readability. 
10 This assumption goes back to Berman et al. (1994). It is warranted by the relatively short period covered here 

(1995-2007). 
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∑ 𝛽𝑖

𝑖∈𝐼

= 1 , ∑ 𝛽𝑖𝑗

𝑖∈𝐼

= ∑ 𝛽𝑗𝑖

𝑖∈𝐼

= ∑ 𝛽𝑖𝑘

𝑖∈𝐼

= ∑ 𝛽𝑖𝑦

𝑖∈𝐼

= ∑ 𝛽𝑖𝑞

𝑖∈𝐼

= 0 

Then, differentiating the cost function with respect to the variable input prices () yields a set of 

cost share equations. 

𝜃𝑖 = 𝛽𝑖 + ∑ 𝛽𝑖𝑗𝑙𝑛𝑤𝑗 +

𝑗∈𝐼

𝛽𝑖𝑘𝑙𝑛𝑘 + 𝛽𝑖𝑦𝑙𝑛𝑦 + 𝛽𝑖𝑞𝑧𝑞 (11) 

where 𝜃𝑖 stands for the share of variable input factor i in total cost.11 Hence, we have a system 

of four cost share equations. Estimation of this system yields values for all parameters of 

interest. For this purpose, we add an error term (vi) to each equation and drop the cost share 

equation for materials to avoid linear dependence given that the cost shares sum to one. 

However, the parameter restrictions (10) enable us determine all parameters of the dropped 

equation. Then, the system of cost share equations is: 

𝜃ℎ = 𝛽ℎ + ∑ 𝛽ℎ𝑗𝑙𝑛𝑤𝑗 +

𝑗∈𝐼

𝛽ℎ𝑘𝑙𝑛𝑘 + 𝛽ℎ𝑦𝑙𝑛𝑦 + ∑ 𝛽ℎ𝑞𝑧𝑞

𝑞∈𝑄

+ 𝑣ℎ 

𝜃𝑚 = 𝛽𝑚 + ∑ 𝛽𝑚𝑗𝑙𝑛𝑤𝑗 +

𝑗∈𝐼

𝛽𝑚𝑘𝑙𝑛𝑘 + 𝛽𝑚𝑦𝑙𝑛𝑦 + ∑ 𝛽𝑚𝑞𝑧𝑞

𝑞∈𝑄

+ 𝑣𝑚 

𝜃𝑙 = 𝛽𝑙 + ∑ 𝛽𝑙𝑗𝑙𝑛𝑤𝑗 +

𝑗∈𝐼

𝛽𝑙𝑘𝑙𝑛𝑘 + 𝛽𝑙𝑦𝑙𝑛𝑦 + ∑ 𝛽𝑚𝑞𝑧𝑞

𝑞∈𝑄

+ 𝑣𝑙 

(12) 

When estimating this system, we address cross-equation error correlation through the iterated 

version of Zellner’s seemingly unrelated regression (ISUR) estimator. Moreover, we introduce 

time-invariant industry-specific and country-specific effects (within ISUR estimator)12 as well 

as a time trend. Based on the parameter estimates and fitted values, we can derive own-price 

and cross-price elasticities for the three skill categories of labour, their elasticities with respect 

to output and capital, and their semi-elasticities for the exogenous demand shifters: 

                                                           

11 Note that ∑ 𝜃𝑖𝑖∈𝐼 = 1. 
12 In practice, we apply ISUR to time mean centred variables. 
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ε̂ii =
β̂ii

θ̂i
⁄ + θ̂i − 1 ,   ∀𝑖 ∈ 𝐼 

(13) 

ε̂ij =
β̂ij

θ̂i

⁄ + θ̂j ,   ∀i, j ∈ I and i ≠ j 
(14) 

ε̂ik =
β̂ik

θ̂i
⁄  , εiy =

β̂iy

θ̂i

⁄  ,   ∀𝑖 ∈ 𝐼 
(15) 

ε̂iq =
β̂iq

θ̂i

⁄  ,   ∀𝑖 ∈ 𝐼 𝑎𝑛𝑑 𝑞 ∈ 𝑄, 
(16) 

where the set Q includes the offshoring intensities. The semi-elasticities with respect to the 

offshoring intensities allow for a comparison between the impact of gross and value added 

offshoring on the relative demand for the three skill categories of labour. Finally, we introduce 

industry-level R&D intensities as an additional exogenous demand shifter. Hence, we can test 

whether offshoring or technological progress is responsible for changes in the skill structure of 

labour demand, as previously done in the literature (Feenstra and Hanson, 1999; Geishecker et 

al., 2006; Hertveldt and Michel, 2013). 

 

5.3 Data sources and descriptive statistics 

The socio-economic accounts of WIOD contain data on labour compensation, overall and 

shares by skill category, and on hours worked, overall and shares by skill category. The three 

skill categories are defined according to the 1997 International Standard Classification of 

Education (ISCED): primary and lower secondary education (levels 1-2) for low-skilled, upper 

secondary and post-secondary non-tertiary education (levels 3-4) for medium-skilled, and 

tertiary education (levels 5-6) for high-skilled. Together with total use of materials drawn from 

the WIOTs, these data allow for the calculation of shares in total cost – the dependent variables 

– and wage rates.13 As mentioned above, the period covered is 1995-2007. We restrict the 

                                                           

13 Note that we use output prices to deflate labour compensation. 
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industry coverage to the 13 manufacturing industries in the WIOD (c3-c16) and our country 

sample is made up of the following 15 countries: Austria, Belgium, Canada, Denmark, Finland, 

France, Germany, Ireland, Italy, Japan, the Netherlands, Spain, Sweden, the UK and the US.14 

The data on output and the capital stock also come from the socio-economic accounts of WIOD. 

Furthermore, the OECD ANBERD database is the source for the R&D intensities – calculated 

as the share of R&D expenditure in output.15 Finally, as explained above, the gross and value 

added offshoring intensities are computed from the WIOTs. 

Descriptive statistics for all variables included in the estimations are provided in Table A1 in 

the appendix. More specifically, figures 10-12 give a more detailed picture of the cost shares 

of the three skill categories. Regarding levels, the 1995 median cost share is highest for 

medium-skilled workers (0.21) followed by low-skilled workers (0.12), while it is lowest for 

high-skilled workers (0.08). The trend over the period 1995-2007 is towards skill upgrading: 

the cost share of high-skilled workers is on the rise while the cost shares of medium-skilled and 

low-skilled workers are falling. The reduction is particularly strong for low-skill workers and 

by 2007 their median cost share has fallen well below that of high-skilled workers. 

                                                           

14 Luxembourg was initially also part of the sample but had to be dropped due to a large amount of missing data. 
15 Note that we have filled gaps in the R&D intensity data through interpolation and extrapolation of R&D 

expenditure data and subsequently dividing by output. 



26 

Graph 10 – Cost share of high-skilled workers 

 

Graph 11 – Cost share of medium-skilled workers 
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Graph 12 – Cost share of low-skilled workers 

 

 

5.4 Estimation results 

We report estimation results in terms of elasticities and semi-elasticities of labour demand by 

skill category with respect to prices, output, capital, offshoring intensities and R&D intensities. 

These elasticities are computed according to equations (13)-(16) based on the parameter 

estimates and the fitted values of the within ISUR estimation. We use average fitted cost shares 

across industries and countries for 2007. Standard errors for the elasticities are obtained through 

the delta method. Table 1 reports all elasticities for the standard specification of the system of 
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intensities (columns 2-4) or value added offshoring intensities (columns 5-7). The elasticities 
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all three skill categories. Low-skilled labour appears to be the most sensitive to own price 
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changes. The positive cross-price elasticities between high-skilled and low-skilled labour 

indicate that these two categories of workers are substitutes, whereas medium-skilled workers 

turn out to be complements for both high-skilled and low-skilled workers. All three skill 

categories of labour are substitutes for the purchase of materials as illustrated by the positive 

cross-price elasticities with respect to materials. Furthermore, the size of the industry-level 

capital stock also increases the demand for labour, in particular high-skilled labour, whereas 

the elasticities with respect to output are negative. Regarding the effect of R&D, the semi-

elasticity with respect to the R&D intensity is positive significant for all three skill categories. 

It is highest for high-skilled labour, i.e. demand for high-skilled workers increases most for an 

identical increase in the R&D intensity. This amounts to evidence in favour of skill biased 

technological change. 

The main variables of interest for our analysis are the offshoring intensities. Several features 

stand out regarding the effect of gross offshoring on labour demand by skill category. Gross 

materials offshoring to low-wage countries significantly lowers labour demand for all three 

skill categories. The effect is strongest for medium-skilled workers. Gross materials offshoring 

to high-wage countries reduces the demand for medium-skilled workers (at the 10%-

significance level), but it does not influence the demand for high-skilled and low-skilled 

workers. The finding that effects of gross offshoring are particularly strong for medium-skilled 

workers is in line with results reported in Foster-McGregor et al. (2013). Regarding gross 

business services offshoring, the elasticities indicate that business services offshoring to low-

wage countries significantly reduces the demand for high-skilled labour and raises demand for 

the other two skill categories. Business services offshoring to high-wage countries only affects 

high-skilled labour. The effect is positive and significant at the 10%-level. 
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Table 1 Elasticities and semi-elasticities of labour demand by skill category with respect to prices, 
output, capital, gross offshoring, value added offshoring and R&D intensities from the standard 
system of cost share equations 

 High-skilled Medium-skilled Low-skilled High-skilled Medium-skilled Low-skilled 

wh -0.549*** -0.133*** 0.794*** -0.560*** -0.132*** 0.797*** 

 (0.0650) (0.0466) (0.0973) (0.0651) (0.0467) (0.0973) 

wm -0.234*** -0.883*** 1.744*** -0.232*** -0.910*** 1.801*** 

 (0.0826) (0.174) (0.391) (0.0822) (0.174) (0.388) 

wl 0.516*** 0.642*** -2.926*** 0.518*** 0.667*** -2.976*** 

 (0.0656) (0.148) (0.412) (0.0656) (0.148) (0.412) 

pi 0.267*** 0.373*** 0.388*** 0.273*** 0.375*** 0.378*** 

 (0.0251) (0.0213) (0.0345) (0.0250) (0.0213) (0.0344) 

k 0.149*** 0.0261* 0.0125 0.155*** 0.0191 0.0229 

 (0.0171) (0.0158) (0.0273) (0.0170) (0.0159) (0.0271) 

y -0.234*** -0.173*** -0.206*** -0.241*** -0.165*** -0.214*** 

 (0.0209) (0.0177) (0.0308) (0.0211) (0.0177) (0.0310) 

rdy 0.0510*** 0.0105*** 0.0209*** 0.0492*** 0.00913** 0.0233*** 

 (0.00389) (0.00370) (0.00618) (0.00386) (0.00368) (0.00608) 

omlw -0.271 -1.329*** -1.400***    

 (0.237) (0.214) (0.368)    

oblw -5.469*** 6.370*** 10.40***    

 (1.566) (1.257) (2.089)    

omhw 0.153 -0.0951 -0.250    

 (0.113) (0.101) (0.178)    

obhw 0.484 0.186 -0.0728    

 (0.301) (0.264) (0.458)    

vomlw    -0.155 -2.612*** -3.336*** 

    (0.449) (0.410) (0.708) 

voblw    -1.953 8.102*** 4.017** 

    (1.375) (1.111) (1.956) 

vomhw    0.270 -0.419** -0.612** 

    (0.187) (0.171) (0.300) 

vobhw    0.556 -0.495 0.0326 

    (0.338) (0.303) (0.511) 

 

Although they are not radically different, the results for offshoring intensities in value added 

terms generate a clearer picture. Their foremost feature is that value added offshoring mostly 

only affects medium-skilled workers. In this respect, the results strengthen the gross offshoring 

based conclusion of Foster-McGregor et al. (2013). Elasticities of the demand for high-skilled 

workers with respect to value added offshoring are not significant at any of the common 

significance levels, i.e. offshoring expressed in value added terms neither hurts nor favours 
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high-skilled workers. Moreover, low-skilled workers are only affected by value added 

offshoring of materials to low-wage countries, which actually significantly reduces labour 

demand for this skill category. The same holds for medium-skilled workers and the effect is 

slightly stronger. This corresponds to the classic view that offshoring comes at the expense of 

less skilled workers. The elasticities of demand for medium-skilled labour with respect to value 

added offshoring of both materials and business services to high-wage countries are negative. 

Thus, replacing domestic value added by foreign value added from high-wage countries has 

been particularly detrimental for medium-skilled labour over the sample period. Finally, the 

elasticity of medium-skilled labour with respect to value added business services offshoring to 

low-wage countries is positive and significant. We interpret this result to indicate that shifting 

call centres and other business services to low-wage countries frees up resources for expanding 

industry-level production, which proves particularly beneficial for medium-skilled workers. 

Despite the large elasticity value, the size of the effect remains relatively limited given the 

rather small magnitude of changes in value added business services offshoring to low-wage 

countries. 

 

6. Conclusion 

tbc 
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Figure A1 – Low-wage and high-wage country groups according to 1995 hourly wage rates in current US 

dollars (in alphabetical order) 
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Table A1 Average country-level gross and value added offshoring intensities, 1995-levels 
 Materials offshoring Business services offshoring 

 high-wage low-wage high-wage low-wage 

 gross va gross va gross va gross va 

Austria 21.5% 17.4% 4.0% 3.9% 0.8% 4.3% 1.1% 1.6% 

Belgium 37.4% 26.3% 4.7% 4.0% 0.6% 6.2% 0.3% 0.9% 

Canada 22.8% 18.7% 5.0% 4.0% 0.9% 5.0% 0.1% 0.4% 

Germany 13.7% 10.7% 4.7% 3.8% 0.2% 2.1% 0.1% 0.4% 

Denmark 26.8% 20.1% 5.8% 4.6% 0.2% 3.5% 0.1% 0.6% 

Spain 12.3% 11.9% 2.8% 3.0% 0.4% 2.8% 0.3% 0.7% 

Finland 15.3% 14.0% 3.4% 3.5% 2.1% 4.7% 0.5% 0.8% 

France 15.1% 13.0% 3.2% 2.9% 0.5% 2.9% 0.1% 0.4% 

United Kingdom 17.6% 14.7% 4.8% 4.0% 0.6% 3.6% 0.1% 0.4% 

Ireland 34.7% 27.4% 5.0% 4.4% 4.8% 9.9% 0.3% 0.7% 

Italy 10.7% 10.8% 3.7% 3.9% 0.3% 2.6% 0.1% 0.5% 

Japan 1.7% 2.3% 1.8% 2.2% 0.0% 0.7% 0.0% 0.3% 

Netherlands 28.6% 21.3% 6.2% 5.4% 3.1% 7.3% 2.3% 2.7% 

Sweden 19.6% 16.4% 3.7% 3.6% 1.3% 4.7% 0.6% 1.1% 

United States 5.2% 5.8% 3.9% 3.7% 0.5% 1.6% 0.2% 0.6% 

 

Table A2 Average country-level gross and value added offshoring intensities, 1995-2007 average annual growth rates 
 Materials offshoring Business services offshoring 

 high-wage low-wage high-wage low-wage 

 gross va gross va gross va gross va 

Austria 1.6% 1.2% 7.0% 5.3% -3.9% 0.8% -7.5% -2.8% 

Belgium -0.5% -0.6% 6.6% 5.3% 6.0% 1.2% 0.9% 1.0% 

Canada -1.5% -1.0% 5.8% 4.5% -1.6% -1.2% -8.6% 1.7% 

Germany 0.3% 0.7% 7.6% 6.1% 4.2% 2.3% 5.7% 4.9% 

Denmark -0.2% 0.5% 2.7% 3.0% 9.7% 3.3% 12.2% 6.6% 

Spain 1.6% 1.6% 8.1% 7.0% 5.3% 3.4% 5.4% 5.4% 

Finland -0.2% 0.0% 7.6% 5.8% -1.5% -0.1% 5.7% 6.2% 

France -0.2% 0.3% 4.9% 4.9% 0.5% 1.0% 4.9% 4.5% 

United Kingdom 0.8% 0.8% 5.2% 4.8% 1.8% 2.0% 4.7% 6.1% 

Ireland -2.8% -2.2% 4.1% 3.5% 4.9% 3.5% 3.1% 2.9% 

Italy 0.9% 1.1% 5.3% 4.2% 5.3% 2.5% 6.5% 3.9% 

Japan -1.0% 0.3% 5.7% 3.6% 6.5% 1.4% 2.1% 3.0% 

Netherlands -1.1% -1.2% 3.0% 2.0% -0.6% 0.3% -3.4% -1.9% 

Sweden -0.1% -0.2% 7.0% 5.1% 1.7% 1.0% 4.5% 3.6% 

United States 1.0% 1.0% 5.9% 4.2% -1.8% 1.1% 3.0% 3.2% 
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Table A2 Descriptive statistics 
Variable Obs Mean Std.Dev. Min Max 

s h 2730 0.095 0.046 0.004 0.441 

s m 2730 0.206 0.084 0.012 0.519 

s l 2730 0.096 0.054 0.000 0.352 

s i 2730 0.603 0.111 0.244 0.978 

lnw h 2730 3.444 0.412 2.180 4.958 

lnw m 2730 3.065 0.370 1.897 4.498 

lnw l 2730 2.894 0.389 1.802 4.359 

lnp i 2730 -0.057 0.262 -0.856 1.651 

lny 2730 9.770 1.709 4.097 13.812 

lnk ict 2730 6.692 1.933 0.317 11.896 

lnk nonict 2729 8.936 1.912 -4.616 13.049 

rd y 2730 1.516 2.251 0.000 13.881 

om lw20 2730 0.057 0.038 0.005 0.243 

om hw20 2730 0.185 0.123 0.002 0.685 

ob lw20 2730 0.004 0.006 0.000 0.084 

ob hw20 2730 0.013 0.028 0.000 0.376 

vom lw20 2730 0.050 0.025 0.008 0.169 

vom hw20 2730 0.152 0.079 0.009 0.449 

vob lw20 2730 0.010 0.009 0.001 0.077 

vob hw20 2730 0.046 0.033 0.004 0.347 
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Table A4 Elasticities and semi-elasticities of labour demand by skill category with respect to prices, 
output, capital, gross offshoring, value added offshoring and R&D intensities from a system of 
cost share equations with a split into ICT-capital and non-ICT capital 

 High-skilled Medium-skilled Low-skilled High-skilled Medium-skilled Low-skilled 

wh -0.549*** -0.133*** 0.778*** -0.556*** -0.132*** 0.774*** 

 (0.0647) (0.0469) (0.0976) (0.0649) (0.0470) (0.0978) 

wm -0.235*** -0.896*** 1.774*** -0.233*** -0.925*** 1.838*** 

 (0.0831) (0.176) (0.394) (0.0830) (0.176) (0.391) 

wl 0.507*** 0.654*** -2.943*** 0.505*** 0.681*** -2.995*** 

 (0.0659) (0.149) (0.415) (0.0661) (0.149) (0.415) 

pi 0.278*** 0.375*** 0.391*** 0.285*** 0.377*** 0.383*** 

 (0.0247) (0.0212) (0.0343) (0.0246) (0.0211) (0.0342) 

knonict 0.0194*** 0.00208 0.00227 0.0210*** -3.23e-05 0.00201 

 (0.00717) (0.00636) (0.0108) (0.00718) (0.00641) (0.0109) 

kict 0.0860*** 0.0172** -0.0207 0.0862*** 0.0165* -0.0175 

 (0.00913) (0.00858) (0.0154) (0.00894) (0.00842) (0.0150) 

y -0.184*** -0.164*** -0.185*** -0.187*** -0.159*** -0.186*** 

 (0.0164) (0.0141) (0.0244) (0.0164) (0.0140) (0.0243) 

rdy 0.0477*** 0.00995*** 0.0218*** 0.0458*** 0.00854** 0.0241*** 

 (0.00394) (0.00372) (0.00620) (0.00392) (0.00372) (0.00612) 

omlw -0.0625 -1.282*** -1.478***    

 (0.237) (0.216) (0.375)    

oblw -5.245*** 6.391*** 10.58***    

 (1.567) (1.264) (2.098)    

omhw 0.151 -0.0901 -0.303*    

 (0.112) (0.101) (0.179)    

obhw 0.353 0.167 -0.168    

 (0.299) (0.262) (0.456)    

vomlw    0.276 -2.521*** -3.377*** 

    (0.447) (0.412) (0.715) 

voblw    -1.617 8.048*** 4.513** 

    (1.370) (1.114) (1.956) 

vomhw    0.229 -0.411** -0.667** 

    (0.187) (0.170) (0.301) 

vobhw    0.276 -0.532* -0.0401 

    (0.338) (0.301) (0.508) 

 


