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Abstract 

This paper examines the impact of offshoring on labour elasticities for a sample of 40 
countries over the period 1995-2009 using the recently compiled World Input-Output Data-
base (WIOD). Including measures of narrow and broad offshoring, as well as indicators of 
manufacturing and services offshoring, in conditional and unconditional labour demand 
equations we find that offshoring has an overall neutral or slightly positive effect on em-
ployment. This result hides differences across industry types and across employment 
types however, with additional results indicating a negative effect of services offshoring in 
many industry types. Positive effects of other offshoring measures are found in high-tech 
manufacturing and for high-educated employment in particular. 
 
 
Keywords: labour demand elasticities, offshoring 

JEL classification: F16, J23 
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Neil Foster, Johannes Pöschl and Robert Stehrer 

Offshoring and the elasticity of labour demand 

1. Introduction 

The ongoing process of globalization has seen the increasing frequency and extent of in-
ternational outsourcing – or offshoring – of production, involving the contracting out of ac-
tivities that were previously performed within a production unit to foreign subcontractors. 
Feenstra and Hanson (1996) and Campa and Goldberg (1997) showed that between 1972 
and 1990 offshoring more than doubled in the USA, Canada and the UK. This trend of 
increasing offshoring of production activities was also evident in a number of other devel-
oped and developing countries and continued throughout the 1990s and 2000s. Such off-
shoring is expected to bring about gains for consumers in the form of lower prices and for 
producers through increased productivity and low-cost intermediate inputs.1 There remains 
a concern however that the costs of offshoring fall disproportionately on workers and in the 
developed world at least on low-skilled workers in particular. At the same time as offshor-
ing was increasing the relative wages and employment of skilled workers were also ob-
served to be increasing in many developed and developing countries (see Feenstra, 2007). 
Many argued that these two phenomena were related with firms in the developed world 
offshoring their low-skilled intensive production stages to low-wage developing countries, 
thereby lowering the demand for low-skilled labour.2 Others argue that offshoring has 
played a relatively minor role in changing relative labour demands, with skill-biased techno-
logical change (SBTC) considered to be the most important factor. An empirical literature 
on the impact of offshoring on labour markets exists, with the majority of this work con-
cerned with offshoring’s impact on the wage or cost shares of low- and high-skilled work-
ers, that is, on the skill composition of labour demand. This literature tends to support the 
view that offshoring has been one of the factors lowering the demand for low-skilled work-
ers in developed countries, but that it has not been the major cause of this shift in relative 
labour demand (Slaughter, 2000; Feenstra, 2007).  
 
In this paper we consider the impact of offshoring on the elasticity of labour demand. Hi-
jzen and Swaim (2010) identify a number of reasons why this issue is particularly relevant. 
They argue that to the extent that offshoring increases the labour elasticity of demand it 
may help explain why workers may feel increasingly insecure, since the wage and em-
ployment effects of a shock will be amplified by the higher elasticity of demand. In addition, 

                                                           
1  Amiti and Wei (2005) note that productivity can increase due to both compositional and structural changes. In the 

former case, firms shift relatively inefficient parts of the production process leaving them to concentrate on parts in 
which they are relatively efficient increasing overall efficiency, while in the latter offshoring can provide access to new 
input varieties, which can increase the productivity of remaining workers. 

2  Since relatively low-skilled stages of production in the developed world may still be higher than most skill-intensive 
stages of production in the developing country, such offshoring may also lower demand for low-skilled labour in the 
developing country. 
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a higher elasticity of demand will tend to reduce worker’s bargaining power and may limit 
the scope for risk-sharing arrangements between workers and firms. From a theoretical 
perspective there are two main effects of offshoring on employment. The first is a ‘technol-
ogy’ or ‘substitution’ effect that reflects the destruction of jobs that occurs when firms relo-
cate part of their production activities overseas. The second is a ‘scale’ effect that captures 
the creation of jobs following the expansion in industry output that may arise as a result of 
the productivity gains from offshoring. A third indirect ‘substitution effect’ may also be rele-
vant, in which offshoring affects domestic sub-contracting relationships, thus leading to a 
negative impact on employment in other domestic sectors (Cappariello, 2010). Such an 
effect would imply that there would be negative employment effects on an industry of off-
shoring in other domestic industries. An alternative view (Arndt, 1997) would suggest that 
the positive productivity effect of offshoring may lead to increased demand for intermediate 
goods from the domestic economy also, which may offset this indirect ‘substitution effect’. 
In the analysis that follows we concentrate on the direct effects, leaving the possibility of 
spillover effects from offshoring on other domestic industries to future work.  
 
A small number of relatively recent studies examine empirically the impact of globalization 
on the level of employment using industry-level data, examples including Slaughter (2001), 
Bruno et al (2004), Molnar et al (2007) and Hijzen and Swaim (2010). Slaughter (2001) 
considers a large number of economic integration measures – including offshoring meas-
ures – for the case of the US and finds some evidence that labour demand has become 
more elastic as integration increased. Bruno et al (2004) concentrate on measures of im-
port penetration for seven OECD countries and find that in the majority of cases there is no 
significant relationship between import penetration and labour demand. Molnar et al (2007) 
do something similar to Bruno et al (2004) but use measures of outward FDI rather than 
import penetration. Their results indicate that labour demand elasticities have increased in 
response to FDI in manufacturing industries, but declined in services industries. The paper 
of Hijzen and Swaim (2010) concentrates explicitly on offshoring when considering the 
impact of globalization on labour demand and is the paper upon which the approach 
adopted subsequently is based. Hijzen and Swaim (2010) examine the relationship be-
tween offshoring and industry employment using data on 17 high-income OECD countries 
for 1995 and 2000. They distinguish between a narrow (i.e. intra-industry) and broad (i.e. 
inter-industry) measure of offshoring, often finding that the narrow measure impacts nega-
tively upon labour demand, while the broad offshoring measure tends to have no signifi-
cant impact. They argue that this makes intuitive sense since intra-industry offshoring is 
more likely to substitute for domestic value added previously performed in that industry.3  
 

                                                           
3  Hijzen and Swaim (2007) find that while intra-industry offshoring reduces the labour-intensity of production, it does not 

impact on the overall level of employment. In their analysis, inter-industry offshoring does not affect labour-intensity but 
has a positive effect on overall sectoral employment. Results reported by OECD (2007) find that offshoring lowers the 
conditional and unconditional demand for labour in OECD countries. 
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A subset of these papers considers the distinction between offshoring of manufacturing 
stages of production and offshoring of services, the latter of which has increased signifi-
cantly in recent years. Amiti and Wei (2005) examine the impact of service offshoring on 
both productivity and employment in the USA. While the results indicate that service off-
shoring has a positive impact on productivity, the authors find some evidence of a negative 
impact on employment, though this effect disappears when sectors are aggregated. The 
impact of manufacturing offshoring on employment is positive, when significant. Schöller 
(2007) considers the impact of service offshoring on manufacturing employment in Ger-
many over the period 1991-2000 and finds that service offshoring had a negative impact 
on manufacturing employment. 
 
Some recent studies also consider the possibility of heterogeneity in the impact of offshor-
ing on employment. Falk and Wolfmayr (2005) for example, examine the impact of offshor-
ing to low-wage countries on employment for seven EU countries over the period 1995-
2000. They find that importing intermediates from the same industry from low-wage coun-
tries has a negative and significant impact on total employment. When splitting their sam-
ple of industries into low- and high-skill intensity industries they find that while the employ-
ment effects of offshoring are negative and significant in low-skill intensity industries, they 
are not significant in high-skill intensive industries. Cadarso et al (2008) on the other hand, 
find in the case of Spain that a significant negative impact of offshoring on employment is 
found only in the case of narrow offshoring in medium- and high-tech industries and only 
when inputs come from Central and Eastern European countries.  
 
The current paper uses the recently compiled World Input Output Database (WIOD) to 
examine whether offshoring impacts upon the elasticity of labour demand in 40 developed 
and developing countries. The current paper follows closely the approach of Hijzen and 
Swaim (2010), with the data in the WIOD allowing us to add to these earlier results in a 
number of ways. In particular, while Hijzen and Swaim (2010) were restricted to consider-
ing the years 1995 and 2000 only due to the availability of Input-Output tables, the WIOD 
reports time-series of international Supply and Use tables and international Input-Ouput 
tables for each year between 1995 and 2009. The WIOD data also has information on 40 
countries (plus a rest of the world), which allows us to consider a larger number of coun-
tries than was possible for Hijzen and Swaim (2010). The WIOD data also potentially al-
lows one to decompose offshoring by source country and in to a manufacturing and ser-
vices component. In our analysis we consider separately the impact of manufacturing and 
services offshoring on demand elasticities.  
 
While most services activities were long considered to be non-tradable, in recent years 
services trade has risen rapidly. Offshoring of services activities has also begun to rise 
relatively quickly in recent years. This has lead to the fear that services offshoring may 
impact negatively upon skilled employment and skilled wages in developed countries, yet 
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to date there has been little research examining the impact of services offshoring on labour 
markets (notable exceptions being Amiti and Wie, 2005; and Schöller, 2007).4  
 
We estimate labour demand equations for total employment, examining the impact of both 
narrow and broad measures of offshoring (as well as a manufacturing and services meas-
ure of offshoring) on labour demand elasticities for total employment. In addition, we also 
estimate the labour demand equations for employment by skill level (i.e. low-, medium- and 
high-educated labour). Furthermore, in order to allow the labour demand functions to vary 
across industries, we report results for different industry types, classifying industries as low-
, medium- or high-tech and further differentiating by manufacturing and services industries. 
Our results indicate that, in general, offshoring has an overall neutral or slightly positive 
effect on employment. This result hides differences across industry types and across em-
ployment types however. While positive employment effects of alternative measures of 
offshoring are found in high-tech manufacturing and for high-educated employment in par-
ticular, we also obtain results indicating a negative employment effect of services offshor-
ing. This final result is consistent with results reported for the USA and Germany by Amiti 
and Wei (2005) and Schöller (2007) respectively. 
 
The remainder of the paper is set out as follows: Section 2 describes the econometric ap-
proach that we adopt; Section 3 provides information on the data used in the analysis and 
reports some initial descriptive statistics; Section 4 reports the main results from the analy-
sis; and Section 5 concludes. 
 
 
2. Empirical specification 

The empirical approach that we adopt to consider the impact of offshoring on employment 
is very similar to the approaches adopted in the above mentioned studies. This involves 
estimating two models of labour demand – the conditional and unconditional labour-
demand models. The major difference in our analysis is that in addition to estimating the 
model for total employment we also estimate the model for employment of different skill 
levels.  
 
In the conditional model, the profit-maximizing level of labour demand is determined by 
minimizing the costs of production conditional on output, i.e. industry ݅’s production costs 
are a function of factor prices and output. The conditional model of labour demand thus 
allows one to assess the technology effect of offshoring by keeping output constant. In a 
conditional demand function we expect that if offshoring increases productivity, then this 

                                                           
4  Amiti and Wei (2005) for example note that in the USA support for free trade among white collar workers dropped 

significantly in the early 2000s. Jensen (2011) argues that service offshoring is unlikely to impact significantly on high-
skilled labour in the US since it has a comparative advantage in high-tech services. The service offshoring that is likely 
to take place therefore will be in low-tech services. 
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will have a negative effect on the demand for labour since fewer inputs are needed to pro-
duce the same amount of output. In the unconditional model it is assumed that firms 
maximize profits, by choosing the optimal mix of input quantities and the level of output for 
given input and output prices. In the case of labour demand, this corresponds to adjusting 
hiring so that the marginal value product of labour equals the wage. The unconditional 
model thus allows one to analyse the total effect of offshoring on labour demand. Hijzen 
and Swaim (2007) argue therefore that differences in results between the two models thus 
gives a measure of the scale effect associated of offshoring. 
 
The conditional labour demand equation can be written as: 

 ln ௜௖௧ܮ ൌ ଴ߙ ൅ ∑ ௝ߙ
௃
௝ୀଵ lnݓ௜௝௖௧ ൅ ௞ߚ ln ݇௜௖௧ ൅ ௬ߚ ln ௜௖௧ݕ ൅ ∑ ௟ߛ ln ௜௟௖௧௅ݖ

௜ୀ௟  (1) 

where ܮ௜௖௧ is industry-level labour demand in industry ݅ in country ܿ in time ݓ ,ݐ is the 
nominal price of variable factors (the wage and the price of materials), ݇ is the capital 
stock, ݕ is gross output, and ݖ refer to demand shifters, namely our indicators of offshoring. 
In our analysis we include measures of both narrow and broad offshoring as well as distin-
guishing between manufacturing and services offshoring.  The set of demand shifters, ݖ, 
often include measures of SBTC, for example a measure of the ICT capital stock or some 
measure of R&D intensity. Unfortunately, the WIOD doesn’t report information on variables 
that could be used to capture SBTC for developing and transition countries. Moreover, we 
are not aware of an alternative database that reports such variables for all of the countries 
and industries covered in our analysis. To control for SBTC therefore we adopt an alterna-
tive approach, including a set of country-industry time trends (i.e. for each industry within 
each country we include a separate time trend), which control for excluded factors that lead 
to changes in labour demand over time for each industry in each country, one such factor 
being SBTC. We further estimate this model for the three different types of labour (low-, 
medium- and high-skilled), in which case the dependent variable is industry-level labour 
demand for a particular labour type and the wage variable is the average wage of that type 
of labour. 
 
The unconditional (or capital-constrained) labour demand model is given by: 

 ln ௜௖௧ܮ ൌ ଴ߙ ൅ ∑ ௝ߙ
௃
௝ୀଵ lnݓ௜௝௖௧ ൅ ௞ߚ ln ݇௜௖௧ ൅ ∑ ௟ߛ ln ௜௟௖௧௅ݖ

௜ୀ௟  (2) 

Following Hijzen and Swaim (2010) the output price is excluded from the unconditional 
model since in imperfectly competitive industries it is considered endogenous as it will be a 
decreasing function of output. By substituting out the quantity of output this equation allows 
for scale effects (Hijzen and Swaim, 2007). The net effect of offshoring will then depend 
upon whether the scale effects are large enough to outweigh the substitution and produc-
tivity effects. Once again, this equation will be estimated for total labour and for the three 
different labour types.  
 



6 

Adding a random disturbance term to the above equations allows us to estimate these 
models. In the regression analysis that follows we adopt the fairly standard approach of 
differencing the data to account for time-invariant fixed effects.5  We further include year 
dummies to capture any time specific heterogeneity and as mentioned above country-
industry time trends to control for SBTC and other excluded country-industry specific fac-
tors that may affect labour demand, such that our final estimating equations are: 

∆ ln ௜௖௧ܮ ൌ ଴ߙ ൅ ∑ ௝ߙ
௃
௝ୀଵ ∆ lnݓ௜௝௖௧ ൅ ௞ߚ ∆ln݇௜௖௧ ൅ ௬ߚ ∆ln ௜ܻ௖௧ ൅ ∑ ௟ߛ ∆ln ௜௟௖௧௅ݖ

௜ୀ௟ ൅ ∑ ∑ ߮௜௖ ௜ܶ௖௧
஼
௖ୀଵ

ூ
௜ୀଵ ൅ ௧ߜ ൅  ௜௖௧ (1A)ߝ

and 

∆ln ௜௖௧ܮ ൌ ଴ߙ ൅ ∑ ௝ߙ
௃
௝ୀଵ ∆lnݓ௜௝௖௧ ൅ ௞ߚ ∆ln ݇௜௖௧ ൅ ∑ ௟ߛ ∆ln ௜௟௖௧௅ݖ

௜ୀ௟ ൅ ∑ ∑ ߮௜௖ ௜ܶ௖௧
஼
௖ୀଵ

ூ
௜ୀଵ ൅ ௧ߜ ൅  ௜௖௧ (2A)ߝ

where ∆ indicates the first difference of a variable. Since the two equations are specified as 
log-linear, the coefficients can be interpreted as elasticities. 
 
 
3. Data and descriptive statistics 

The basic data source for our analysis is the recently completed World-Input-Output-
Database (WIOD), which reports data on socio-economic accounts, input-output tables 
and bilateral trade data across 35 industries and 40 countries over the period 1995-2009. 6 
These data result from an effort to bring together information from national accounts statis-
tics, supply and use tables, data on trade in goods and services and corresponding data 
on factors of production (capital and labour by educational attainment categories). The 
starting point for the WIOD data are national supply and use tables (SUTs) which have 
been collected, harmonized and standardized for 40 countries (the 27 EU countries, Aus-
tralia, Brazil, Canada, China, India, Indonesia, Japan, Korea, Mexico, Russia, Taiwan, Tur-
key and the US) over the period 1995-2009. These tables contain information on the sup-
ply and use of 59 products in 35 industries together with information on final use (con-
sumption, investment) by product, value added and gross output by industry. These tables 
have been benchmarked to time series of national accounts data on value added and 
gross output to allow for consistency over time and across countries. These tables provide 
information on the supply and use of products by industry for each country. Using detailed 
trade data the use tables are then split up into domestic and imported sourcing compo-
nents, with the latter further split by country of origin. Data on goods trade were collected 
from the UN COMTRADE database at the HS 6-digit level. These detailed bilateral trade 
data allow one to differentiate imports by use categories (intermediates, consumption and 
investment goods) by applying a modified categorization based on broad end-use catego-
ries at the product classification. Bilateral trade in services data were collected from various 
sources. Services trade data are only available from Balance of Payments (BoP) statistics 

                                                           
5  Other possibilities include the use of fixed effects regression models including time, industry and country fixed effects 

and using long differenced data (i.e. five-year differences). 
6  See www.wiod.org 
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providing information at a detailed level only in BoP categories. Using a correspondence 
these data were merged to the product level data provided in the supply and use tables. 
The differentiation into use categories of services imports was based on information from 
existing import use or import input-output tables. Combining the information from the bilat-
eral trade data by product and use categories with the supply and use tables resulted in a 
set of 40 international use tables for each year. This set of international supply and use 
tables was then transformed into an international input-output table using standard proce-
dures. A rest-of-the-world was also estimated using available statistics from the UN and 
included in this table to account for world trade and production. This results in a world in-
put-output database for 41 countries (including a rest-of-the world) and 35 industries. Addi-
tional data allow for the splitting up of value added into capital and labour income and the 
latter into low, medium and high educated workers. These data are available both in factor 
income and physical input terms. 
 
In our analysis we make some small departures from the WIOD, and in particular we drop 
some industries from the analysis. While the offshoring measures defined below are calcu-
lated using intermediate inputs from all 35 industries, in the regression analysis below we 
include only 29 industries.7 The industries that are dropped are the services industries L to 
P. These industries are largely non-market services where offshoring is less likely to be a 
significant activity. We further drop industry 23 (i.e. Coke, Refined Petroleum and Nuclear 
Fuel) from our analysis. For a number of countries this industry shows very low levels of 
value-added, which often leads to very large values for the offshoring measures. To avoid 
these outliers affecting our results we drop this industry from the analysis.8 
 
When measuring offshoring the majority of existing studies focus on some measure of 
trade in intermediates, though as Hijzen and Swaim (2007) note this ignores the offshoring 
of assembly activities. In our analysis we use data from input-output tables, which allow 
one to measure the intermediate input purchases by each industry from each industry. In 
terms of the measures of offshoring Feenstra and Hanson (1999) distinguish between nar-
row and broad offshoring, where the former considers imported intermediates in a given 
industry from the same industry only, while the latter considers imported intermediates 
from all industries. Feenstra and Hanson (1999) prefer the narrow definition as it is thought 
to be closer to the essence of fragmentation, which necessarily takes place within the in-
dustry.9 In our analysis we will consider both measures of offshoring. Following Hijzen and 

                                                           
7  The 35 industries are listed in Table A1 of the Appendix. 
8  As it turns out including this industry (and the excluded service industries) doesn’t affect our results qualitatively. These 

results are available upon request. 
9  Hijzen et al (2005) note that this distinction is not without problems, most notably due to the way industries are defined 

in the data. They consider the example of two industries in which outsourcing is important, namely ‘motor vehicles and 
parts’ and ‘textiles’, noting that while ‘motor vehicles and parts’ is a single industry in the UK IO table, ‘textiles’ consists 
of up to ten industries. 
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Swaim (2007) a measure of narrow offshoring (or intra-industry offshoring) for industry ݅, 
௜ܯܫܫ

ே, can be calculated as: 

௜ܯܫܫ   
ே ൌ ைೖస೔

௏೔
  (3) 

where ܱ refers to imported intermediate purchases from industry ݇ ൌ ݅ by industry ݅, and ܸ 
refers to value-added. Similarly, we can define broad offshoring (or inter-industry offshor-
ing) for industry ݅, ܯܫܫ௜

஻, as: 

௜ܯܫܫ   
஻ ൌ ∑ ைೖಯ೔಼

ೖసభ
௏೔

  (4) 

In our analysis we also follow Amiti and Wei (2005) and Schöller (2007) and further distin-
guish between inter-industry offshoring of manufacturing and services. To do this we define 
a measure of inter-industry offshoring in manufactures as: 

௜ܯܫܫ   
ெ ൌ ∑ ைೖಯ೔

ಾ಼
ೖసభ
௏೔

  (5) 

where ܱெ refers to imported intermediates from the subset of manufacturing industries 
only (these are industries 15t16 through 36t37 – see Table A1 of the Appendix). 
In order to measure service offshoring we adopt a measure similar to Amiti and Wei (2005) 
proxying service offshoring (industries E through P) with the share of imported services in 
total input purchases, that is:  

௜ܯܫܫ   
ௌ ൌ ∑ ைೖ೔

ೄ಼
ೖసభ
ூூ೔

  (6) 

where ܫܫ௜ refers to the value of intermediate inputs in industry ݅ and ܱ௞௜ௌ  to imported inputs 
from service sector ݇ in industry ݅.  
 
Figure 1 plots the average level of narrow offshoring across industries in each country for 
the years 1995 and 2009. The figure indicates that imported intermediates are a significant 
feature of production in our sample of countries, but that there exists a great deal of het-
erogeneity in the extent of intra-industry offshoring across countries, being relatively low in 
both large developed and developing countries in 1995 (e.g. India, Brazil, Japan, the USA 
and Russia) and relatively high in small economies in that year (e.g. Belgium, Estonia, 
Luxembourg, Latvia and Malta). The figure also reveals that narrow offshoring has shown 
a tendency to increase across countries over the period considered, increasing in 30 of the 
40 countries considered. The increase in offshoring has been particularly large in a number 
of central European economies, most notably the Czech Republic, Hungary and Slovakia. 
The figures for broad offshoring reported in Figure 2 also reveal large differences in the 
extent of broad offshoring across countries. The overall tendency for broad offshoring to 
increase is even stronger than that for the narrow measure however, increasing in 37 of 
the 40 countries.  
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Figure 1 

Narrow offshoring by country, 1995 and 2009 

 
 
Figure 2 

Broad offshoring by country, 1995 and 2009 

 
 
Our measure of labour demand is based upon hours worked, and is again available from 
the (socio-economic accounts of the) WIOD. In the analysis below we use either total 
hours worked or total hours worked by each of the labour types. Table 1 reports the aver-
age growth rate of total employment (in hours worked) for each of the countries in our 
sample, along with the average growth rates of employment for the different skill types. 
The table indicates that while total employment has been growing relatively rapidly for 
many low- and middle-income countries – most notably Brazil, China, India, Indonesia and 
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Mexico – in many developed countries the growth of employment has either been stagnant 
or negative, particularly so in the case of Japan. The table also highlights the now well-
known fact that in the recent period low-skilled employment has been declining in most 
developed (but also lesser-developed) countries in the sample. The main exceptions to this 
are China, India, Indonesia, Latvia and to a lesser extent Mexico. At the same time, in the 
majority of countries we observe positive growth rates of medium-skilled employment, and 
in the vast majority of cases we observe large positive growth rates of high-skilled em-
ployment. This is also true for developing countries such as China and India, with only Es-
tonia and Japan experiencing negative growth rates of high-skilled employment. 
 
Table 1 

Average growth rate of employment by country (in %) 

Country Total employment Low educated Medium educated High Educated 

Australia 1.075 -0.105 1.935 3.877 
Austria -0.265 -2.576 -0.299 4.567 
Belgium -1.190 -5.712 0.977 2.094 
Bulgaria -0.062 -1.235 2.346 4.893 
Brazil 1.749 -1.672 5.782 5.047 
Canada -0.331 -5.558 -0.588 3.080 
China 3.024 1.982 3.314 8.791 
Cyprus 0.063 -1.627 1.516 0.431 
Czech Republic -0.677 -3.948 -0.707 2.333 
Germany -1.614 -2.617 -1.857 -0.003 
Denmark -1.060 -0.696 -2.352 2.052 
Spain 0.961 -2.081 3.970 5.680 
Estonia -1.808 -2.944 -1.733 -1.259 
Finland -0.284 -3.950 0.640 1.359 
France -0.932 -4.204 -0.565 3.150 
United Kingdom -1.823 -5.159 -1.065 1.650 
Greece 0.145 -1.842 1.816 2.825 
Hungary -0.467 -3.414 -0.334 2.514 
Indonesia 2.842 1.766 5.488 7.308 
India 3.173 2.297 3.435 6.198 
Ireland 1.189 -2.171 0.742 6.964 
Italy -0.198 -2.870 2.192 5.637 
Japan -2.853 -7.279 -2.492 -0.784 
Republic of Korea -0.755 -6.377 -0.923 3.161 
Lithuania -0.190 -2.912 -0.418 1.362 
Luxembourg 2.884 -1.690 5.643 5.742 
Latvia 2.895 1.537 2.964 3.740 
Mexico 2.593 1.172 4.251 2.433 
Malta -0.385 -1.557 2.024 4.571 
Netherlands -0.580 -2.472 -1.101 5.177 
Poland 0.089 -2.787 -0.510 5.313 
Portugal 0.057 -1.116 2.465 5.012 
Romania 0.573 -0.600 2.982 5.529 
Russia -0.818 -3.645 -0.672 0.669 
Slovakia -0.926 -7.787 -0.750 1.491 
Slovenia -0.407 -2.621 -0.575 3.754 
Sweden -0.784 -3.721 -0.950 4.885 
Turkey 1.798 0.429 4.763 6.721 
Taiwan -1.286 -5.007 -0.261 2.768 
USA -1.237 -2.868 -1.460 0.199 
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Further variables that we require are measures of the capital stock and gross output, and 
measures of average wages and the prices of output and intermediate inputs. All of these 
data are available directly from the WIOD database or can be easily calculated.10  
 
 
4. Results 

Before reporting results on the impact of offshoring on labour demand elasticties we report 
results on the evolution of the own price elasticity of labour demand for total employment. 
This allows for a comparison with results from Slaughter (2001) and Hijzen and Swaim 
(2010), amongst others, who also report such estimates for different samples and time 
periods. Hijzen and Swaim (2010) for example report an increase in the trend of the condi-
tional wage elasticity of labour demand over the period 1985-2001.  
 
Results on the estimated elasticities from the conditional labour demand equation are re-
ported in Figure 3, which reports estimated elasticities for all industries, for manufacturing 
industries only and for services industries only. The estimated elasticities are expressed in 
absolute values and are based on three year averages to help smooth the estimates. The 
estimated elasticities for all industries match those of Hijzen and Swaim (2010) in the early 
period (i.e. the period of overlap in the two datasets) very closely and show a tendency to 
rise. The trend reverses however after 2000 until 2003 when we again see a sharp rise in 
estimated elasticities until 2006. In the final period the estimated elasticity is very similar to 
that reported in the first period, such that when considering the entire period there has 
been little change in the elasticity of labour demand.  
 
When considering manufacturing and services separately we obtain much different pat-
terns. In the case of manufacturing the elasticity is found to rise consistently until 2004 
when it declines, with the value in 2009 being somewhat higher than that in the first period. 
Elasticities in the service sector follow closely those for all industries, albeit with a much 
larger decline in the estimated elasticities in the early 2000s. Overall however, the general 
tendency for rising elasticities found by Hijzen and Swaim (2010) for the period up to 2001 
are not found for the more recent period.  
 
In order to account for both substitution and scale effects we further report estimated elas-
ticities from the unconditional labour-demand model in Figure 4, which thus estimates the 
total elasticity of demand. The patterns of the estimated elasticities are found to be fairly 
similar, though the size of the coefficients tends to be smaller in absolute value. This goes 
against the theory, but is similar to results found by both Slaughter (2001) and Hijzen and 
Swaim (2010). 
                                                           
10  Indices for the prices of output and intermediate inputs are available directly from the WIOD database, while average 

wages (for the total labour force and the labour force by skill level) are calculated using data on employment, total 
compensation to workers, and the share of total compensation to workers by skill-level. 
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Figure 3 

Trend in the conditional wage elasticity 

 
 
Figure 4 

Trend in the unconditional wage elasticity 

 
 
After estimating the own price elasticity of labour demand we now turn to our main results 
of interest, the impact of offshoring on labour elasticities. We proceed by estimating the 
conditional and unconditional labour demand models given by equations (1A) and (2A) to 
examine the impact of offshoring on labour elasticities. One issue in estimating these equa-
tions on the full sample of countries and industries is that the approach assumes that that 
the same labour demand function applies across industries. While this is a common as-
sumption to make in the literature on offshoring (Feenstra and Hanson, 1999; Michaels et 
al., 2010) it is restrictive. To relax this assumption somewhat we report in addition to results 
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for the full sample results for a number of different industry types, and in particular low-, 
medium- and high-tech manufacturing and low-, medium- and high-tech services indus-
tries. The allocation of industries into these categories is provided in Table A1 of the Ap-
pendix. The discussion of the results is split into two subsections. In the first subsection we 
report results for the full sample of countries and industries. Results are presented when 
including the narrow measure of offshoring only, when including both the narrow and broad 
offshoring measure, and when including the measures of manufacturing and services off-
shoring. In the second subsection we report results for the different industry types, which 
thus enables us to allow for different cost functions across industry types. 
 
 
4.1. Results for all countries and industries 

Table 2 reports results for both the conditional and unconditional labour demand models 
for total employment, and employment by education level (i.e. low, medium, and high-
education levels) when including the narrow measure of offshoring, which is thought to be 
closest to the essence of fragmentation. When considering the results for total employment 
in the conditional model we observe that the impact of the growth in the capital stock is 
negative, while that on output is positive (when significant), with the growth of wages hav-
ing a negative impact on employment. The growth in the price of intermediates has a posi-
tive effect on total employment, but a negative effect on low-skilled employment. Turning to 
the coefficient on the narrow measure of offshoring we observe a negative coefficient that 
is significant. The coefficient indicates that a 1 percent increase in narrow offshoring lowers 
total employment by approximately 0.02 percent holding all else constant. This result sup-
ports previous research (e.g. Hizjen and Swaim, 2007 and 2010) indicating a negative 
substitution effect of offshoring. Results when considering the different education types in 
the conditional model are found to be fairly similar, with the negative effect of offshoring 
found consistently for the different education types. The coefficients for low- and medium-
educated workers are found to be similar and relatively large, while that on high-educated 
workers is negative, but not significant. 
 
The conditional labour demand model accounts for substitution effects only and not the 
overall impact of offshoring (i.e. substitution plus scale effect). As such, we turn to the re-
sults from the unconditional labour demand model, which are reported in the final four col-
umns of Table 2. Here we observe positive and significant coefficients on the capital 
growth variable and on the growth of intermediate input prices. Coefficients on wages are 
again found to be negative and significant, but are smaller in absolute value than those 
from the conditional labour-demand model, which as noted above is inconsistent with the-
ory but not with other existing empirical results. Concentrating on the offshoring measure 
we find coefficients on the narrow offshoring measure that tend to be insignificant, both for 
total employment and employment by the different education types. The exception to this is 
the coefficient for high-educated employment, which is found to be positive and significant. 
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As such, the results for all industries would tend to support the view that (with the exception 
of high-educated workers) there is no significant overall impact of offshoring on labour de-
mand, with the negative substitution effect found in the conditional model being offset by a 
positive scale effect.  
 
Table 3 adds to the results in Table 2 by including the broad measure of offshoring. Given 
the similarity of the coefficients on the existing variables to those presented above we turn 
immediately to the results on the two offshoring measures. In the conditional labour de-
mand model we continue to find negative and significant coefficients on the narrow offshor-
ing variable for all employment types except high-educated labour. Coefficients on the 
broad measure of offshoring are also consistently negative and significant, with the excep-
tion of high-educated labour. The estimated elasticity of narrow offshoring is somewhat 
reduced when including broad offshoring, with a 1 percent increase in narrow offshoring 
lowering total employment by around 0.01 percent. The elasticity for broad offshoring is 
found to be larger than this, with a 1 percent increase in broad offshoring associated with a 
0.05 percent decline in employment. The elasticities tend to be largest for low-educated 
labour in the case of narrow offshoring and for medium-educated labour in the case of 
broad offshoring. Results from the unconditional labour demand model indicate that there 
tends to be no significant effect of narrow offshoring on either total employment or em-
ployment by skill-level. Once again therefore the results for all industries would seem to 
suggest that the overall effect of narrow offshoring on employment is negligible, with the 
negative substitution effect offset by a positive scale effect. In the case of broad offshoring 
results tend to indicate a positive effect of offshoring, both for total employment and for 
employment by education level. Coefficients tend to be particularly large for high- and low-
educated labour. Such results indicate that broad offshoring may have an overall positive 
impact on employment of some kinds of labour. 
 
The results in Table 4 shift away from the focus on narrow and broad offshoring to distin-
guish between manufacturing and services offshoring. Concentrating on the two offshoring 
measures we find when looking at the conditional labour demand results (Columns 1-4) 
negative and significant coefficients on the measure of manufacturing offshoring, the ef-
fects of which are largest when considering medium-skilled employment, and coefficients 
on services offshoring that are insignificant except in the case of high-skilled employment 
where the coefficient is positive and significant. When considering the unconditional labour 
demand model (Columns 5-8) we find a positive effect of manufacturing offshoring and a 
negative effect of service offshoring. The positive effect of manufacturing offshoring is 
driven by its impact on high- and low-educated labour, while the negative effect of service 
offshoring is due to significant effects on low- and medium-educated employment.  
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Table 2 

Narrow offshoring for all industries 

 Conditional Model Unconditional Model 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ 
         
    ***஺௅௅  -0.558***    -0.393ݓ∆
 (0.0357)    (0.0339)    
   ***௅ௌ   -0.323***    -0.233ݓ∆
  (0.0287)    (0.0273)   
  ***ெௌ    -0.454***    -0.330ݓ∆
   (0.0322)    (0.0308)  
 ***ுௌ     -0.428***    -0.323ݓ∆
    (0.0277)    (0.0260) 
 ***ூூ  0.0463*** -0.0318* 0.00635 -0.0286 0.270*** 0.182*** 0.213*** 0.183ݓ∆
 (0.0164) (0.0173) (0.0165) (0.0182) (0.0287) (0.0233) (0.0257) (0.0239) 
***0.0550- ***0.0474- ***0.0683-  ܭ∆ -0.0536*** 0.0145*** 0.0201*** 0.0159*** 0.0147*** 
 (0.00505) (0.00505) (0.00507) (0.00577) (0.00377) (0.00444) (0.00401) (0.00498) 
∆ܻ  0.549*** 0.449*** 0.476*** 0.460***     
 (0.0254) (0.0242) (0.0249) (0.0242)     
***ே  -0.0171*** -0.0133*** -0.0140ܯܫܫ∆ -0.00675 0.00299 0.00339 0.00316 0.00988**
 (0.00269) (0.00409) (0.00326) (0.00440) (0.00278) (0.00423) (0.00337) (0.00474) 
         
Observations 15,270 15,270 15,270 15,270 15,270 15,270 15,270 15,270 
R-squared 0.567 0.220 0.383 0.218 0.366 0.150 0.268 0.159 
F-test 16.20*** 3.49*** 7.69*** 3.44*** 7.14*** 2.19*** 4.52*** 2.34*** 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 
 
Table 3 

Narrow and broad offshoring for all industries 

 Conditional Model Unconditional Model 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ 
         
    ***஺௅௅  -0.565***    -0.393ݓ∆
 (0.0362)    (0.0338)    
   ***௅ௌ   -0.325***    -0.233ݓ∆
  (0.0288)    (0.0272)   
  ***ெௌ    -0.459***    -0.330ݓ∆
   (0.0324)    (0.0307)  
 ***ுௌ     -0.430***    -0.323ݓ∆
    (0.0278)    (0.0258) 
 ***ூூ  0.0446*** -0.0329* 0.00435 -0.0292 0.267*** 0.177*** 0.211*** 0.177ݓ∆
 (0.0164) (0.0174) (0.0165) (0.0182) (0.0285) (0.0230) (0.0254) (0.0236) 
 ***0.0193 ***0.0176 ***0.0236 ***0.0164 ***0.0557- ***0.0626- ***0.0511- ***0.0773-  ܭ∆
 (0.00570) (0.00530) (0.00552) (0.00604) (0.00384) (0.00454) (0.00408) (0.00510) 
∆ܻ  0.572*** 0.458*** 0.495*** 0.466***     
 (0.0267) (0.0249) (0.0258) (0.0250)     
***ே  -0.0102*** -0.0104** -0.00816ܯܫܫ∆ -0.00508 0.000324 -0.00156 0.000872 0.00348 
 (0.00244) (0.00420) (0.00315) (0.00453) (0.00270) (0.00429) (0.00336) (0.00470) 
 ***஻  -0.0494*** -0.0211** -0.0421*** -0.0119 0.0172*** 0.0318*** 0.0147** 0.0412ܯܫܫ∆
 (0.00666) (0.00896) (0.00728) (0.00957) (0.00631) (0.00883) (0.00720) (0.0100) 
         
Observations 15,270 15,270 15,270 15,270 15,270 15,270 15,270 15,270 
R-squared 0.573 0.221 0.387 0.218 0.366 0.151 0.268 0.161 
F-test 16.60*** 3.50*** 7.79*** 3.44*** 7.16*** 2.21*** 4.53*** 2.37*** 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
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Table 4 

Manufacturing and services offshoring for all industries 

 Conditional Model Unconditional Model 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ 
         
    ***஺௅௅  -0.563***    -0.391ݓ∆
 (0.0357)    (0.0335)    
   ***௅ௌ   -0.324***    -0.233ݓ∆
  (0.0285)    (0.0269)   
  ***ெௌ    -0.458***    -0.329ݓ∆
   (0.0320)    (0.0304)  
***ுௌ     -0.432***    -0.322ݓ∆
    (0.0276)    (0.0257) 
 ***ூூ  0.0429*** -0.0340** 0.00248 -0.0328* 0.271*** 0.180*** 0.215*** 0.180ݓ∆
 (0.0160) (0.0171) (0.0162) (0.0179) (0.0286) (0.0232) (0.0255) (0.0236) 
***0.0173 ***0.0166 ***0.0228 ***0.0158 ***0.0578- ***0.0625- ***0.0504- ***0.0764-  ܭ∆
 (0.00576) (0.00548) (0.00564) (0.00620) (0.00390) (0.00456) (0.00413) (0.00512)
∆ܻ  0.572*** 0.457*** 0.496*** 0.473*** 0.0133* 0.0266*** 0.00929 0.0314***
 (0.0269) (0.0253) (0.0260) (0.0251) (0.00704) (0.00870) (0.00757) (0.00963)
     **ெ  -0.0523*** -0.0250*** -0.0467*** -0.0227ܯܫܫ∆
 (0.00757) (0.00892) (0.00783) (0.00952)     
 ௌ  0.00117 -0.00601 -0.000480 0.0158** -0.0130*** -0.0159** -0.0123** 0.00284ܯܫܫ∆
 (0.00443) (0.00694) (0.00532) (0.00768) (0.00501) (0.00721) (0.00567) (0.00788)
         
Observations 15,377 15,377 15,377 15,377 15,377 15,377 15,377 15,377 
R-squared 0.571 0.221 0.387 0.219 0.366 0.152 0.268 0.160 
F-test 16.60*** 3.53*** 7.87*** 3.49*** 7.18*** 2.24*** 4.56*** 2.38*** 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 
 
4.2. Results by industry type 

The results above suggest that narrow offshoring has an overall neutral effect on employ-
ment in our sample of countries, while broad offshoring may actually increase employment 
(particularly of low- and high-educated labour). The oft-cited negative effects of offshoring 
on labour markets do not seem to find strong support in our results therefore, despite some 
evidence of a negative employment of service offshoring. In this subsection we examine 
whether the results found for the full sample of countries and industries also holds when 
we allow for differences across industry types, and in particular for low-, medium- and high-
tech manufacturing and services industries. 
 
Table 5 reports the coefficients on the narrow and broad offshoring variables only for the six 
different industry types in the case of total employment and for employment by education 
level.11 Considering the results from the conditional model we find when estimating the 
model separately for each of the industry types a variety of coefficients on the narrow off-
shoring measure. When considering manufacturing industries we obtain coefficients that are 
negative and significant for total employment and for the three employment types in the 
case of low- and high-tech industries. Elasticities are found to be relatively large in the case 
of high-tech manufacturing industries. In all manufacturing industries the elasticity is found 
                                                           
11  We choose not to report results when including the measure of narrow offshoring only as the results are very similar to 

those when including the broad measure also. Such results are available upon request however. 
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to be largest in absolute value for high-educated employment, usually closely followed by 
low-skilled employment. For the service industries we tend to obtain coefficients that are 
much smaller and that tend to be insignificant for both total employment and employment by 
skill level. Only in the case of medium-tech services do we find a significant negative impact 
of offshoring on employment, which tends to work by affecting low- and medium-educated 
employment. Coefficients on the narrow offshoring measure in the unconditional model are 
in all cases insignificant. As such, the results are consistent with those presented for all in-
dustries and indicate that overall there is no evidence of a (significant) negative effect of 
narrow offshoring on either total employment or on employment by education type. 
 
For broad offshoring we tend to find negative effects of offshoring on total employment for 
all manufacturing industries. The negative effects of offshoring tend to be observed for all 
education types, with the effect often found to be largest for medium-educated workers. In 
the case of services industries there are few significant coefficients, though broad offshor-
ing tends to have a negative impact on total employment in medium- and high-tech indus-
tries. When we turn to the results from the unconditional model we again find little evidence 
of an overall negative effect of broad offshoring on employment in these different indus-
tries. In particular, we find only one significantly negative coefficient (for medium-educated 
employment in medium-tech industries), with positive coefficients found for low-educated 
labour in low- and medium-tech industries and for high-educated employment in medium- 
and high-tech manufacturing and in low- and medium-tech services industries. 
 
Finally, in Table 6 we report coefficients on the manufacturing and services offshoring 
measures for the different industry types. In the conditional labour demand model we find 
negative effects of manufacturing offshoring in all manufacturing industries, with the effects 
tending to be largest in high-tech, followed by low-tech industries. The effects of manufac-
turing offshoring are found to impact more strongly on high-skilled employment in low- and 
high-tech industries and on medium-skilled employment in the medium-tech industries. For 
services industries we find negative effects of manufacturing offshoring which tend to be 
strongest for low- and medium-educated workers in low- and medium-tech industries and 
for high-educated workers in high-tech industries. For services offshoring we find few sig-
nificant effects on employment in manufacturing industries, with the exception of a positive 
coefficient found in the case of low-tech manufacturing. For service industries however we 
find negative effects of service offshoring on low- and medium-educated employment in 
low-tech services and a positive effect in high-tech services, which is driven by positive 
effects for high- and low-educated labour. 
 
Results from the unconditional model indicate that manufacturing offshoring impacts posi-
tively upon employment in high-tech manufacturing and low-tech services, with low- and 
high-educated employment found to react positively to manufacturing offshoring. Service  
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Table 5 

Narrow and broad offshoring for different industry types 
 Conditional Model Unconditional Model 
 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ 
NARROW OFFSHORING         
Manufacturing – Low -0.0228*** -0.0200*** -0.0172*** -0.0265*** -0.00157 -0.000380 0.000491 -0.00865
 (0.00624) (0.00605) (0.00609) (0.00948) (0.00486) (0.00610) (0.00522) (0.00938)
Manufacturing - Medium -0.0112 -0.0108 0.00355 -0.0413 0.00502 0.00311 0.0163 -0.0270 
 (0.00835) (0.0140) (0.0150) (0.0265) (0.00921) (0.0148) (0.0151) (0.0262) 
Manufacturing - High -0.0583*** -0.0340* -0.0430*** -0.0487** 0.0177 0.0310 0.0171 0.0166 
 (0.0139) (0.0174) (0.0163) (0.0192) (0.0167) (0.0190) (0.0178) (0.0218) 
Services - Low 0.000215 -0.00915 -0.00376 0.0246** -0.00755 -0.0145 -0.0110 0.0196 
 (0.00567) (0.0101) (0.00647) (0.0125) (0.00660) (0.00993) (0.00718) (0.0126) 
Services – Medium -0.00967** -0.0131* -0.00917* -0.00460 -0.00297 -0.00778 -0.00302 0.00106 
 (0.00389) (0.00739) (0.00514) (0.00647) (0.00429) (0.00745) (0.00546) (0.00662)
Services - High 0.00185 0.0130 0.00472 0.00851 0.00910 0.0162 0.0106 0.0143 
 (0.00714) (0.00944) (0.00770) (0.00858) (0.00723) (0.00988) (0.00767) (0.00995)
         
BROAD OFFSHORING         
Manufacturing – Low -0.0840*** -0.0559*** -0.0575*** -0.0535** 0.0121 0.0283* 0.0244 0.0208 
 (0.0191) (0.0205) (0.0201) (0.0227) (0.0147) (0.0160) (0.0154) (0.0273) 
Manufacturing - Medium -0.0418*** -0.00268 -0.0732*** 0.0545 0.0112 0.0447** -0.0350* 0.104** 
 (0.0152) (0.0254) (0.0219) (0.0399) (0.0142) (0.0225) (0.0210) (0.0410) 
Manufacturing - High -0.0561*** -0.0462*** -0.0406*** -0.0373** 0.0240 0.0240 0.0244 0.0341* 
 (0.0123) (0.0161) (0.0138) (0.0181) (0.0166) (0.0190) (0.0178) (0.0206) 
Services - Low -0.0345 -0.0168 -0.0354 0.0343 0.0458** 0.0530 0.0359 0.0793**
 (0.0211) (0.0322) (0.0247) (0.0342) (0.0228) (0.0327) (0.0251) (0.0325) 
Services – Medium -0.0360*** -0.0144 -0.0304*** -0.00249 0.0123 0.0200 0.0137 0.0348**
 (0.0108) (0.0153) (0.0115) (0.0155) (0.0108) (0.0162) (0.0122) (0.0161) 
Services - High -0.0383* 0.0156 -0.0327 -0.0279 0.00950 0.0411 0.00847 0.0174 
 (0.0210) (0.0288) (0.0231) (0.0255) (0.0210) (0.0286) (0.0234) (0.0268) 

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 
Table 6 

Manufacturing and services offshoring for different industry types 
 Conditional Model Unconditional Model 
 (1) (2) (3) (4) (5) (6) (7) (8) 
ܮܮܣ_ܲܯܧ ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ ܮܮܣ_ܲܯܧ   ܵܪ_ܲܯܧ ܵܯ_ܲܯܧ ܵܮ_ܲܯܧ
MANUFACTURING  
OFFSHORING 

        

Manufacturing – Low -0.126*** -0.0780*** -0.0989*** -0.101*** 0.0157 0.0441** 0.0240 0.0105 
 (0.0198) (0.0222) (0.0221) (0.0252) (0.0168) (0.0181) (0.0174) (0.0262) 
Manufacturing - Medium -0.0412** 0.00132 -0.0648*** 0.0329 0.0236 0.0586*** -0.0177 0.0918*** 
 (0.0169) (0.0259) (0.0225) (0.0326) (0.0150) (0.0219) (0.0211) (0.0322) 
Manufacturing - High -0.109*** -0.0660*** -0.0844*** -0.0834*** 0.0521*** 0.0715*** 0.0462*** 0.0584*** 
 (0.0128) (0.0191) (0.0148) (0.0176) (0.0137) (0.0170) (0.0143) (0.0191) 
Services - Low -0.0317* -0.0184 -0.0357* 0.0399 0.0417** 0.0470* 0.0283 0.0802*** 
 (0.0165) (0.0237) (0.0185) (0.0271) (0.0171) (0.0242) (0.0184) (0.0257) 
Services – Medium -0.0346*** -0.0234* -0.0319*** -0.0112 0.00206 0.00258 0.00158 0.0191 
 (0.0117) (0.0139) (0.0120) (0.0147) (0.0116) (0.0141) (0.0123) (0.0153) 
Services - High -0.0465*** 0.00887 -0.0356* -0.0483** -0.00216 0.0315 0.00140 -0.00339 
 (0.0177) (0.0230) (0.0185) (0.0240) (0.0176) (0.0229) (0.0190) (0.0243) 
         
SERVICE OFFSHORING         
Manufacturing – Low 0.0281*** 0.0125 0.0391*** 0.00909 -0.00953 -0.0195 0.00563 -0.0217 
 (0.00950) (0.0115) (0.0123) (0.0154) (0.0111) (0.0131) (0.0128) (0.0164) 
Manufacturing - Medium -0.0187 -0.0287* -0.0269 -0.00585 -0.0293** -0.0377** -0.0345** -0.0163 
 (0.0121) (0.0171) (0.0172) (0.0353) (0.0123) (0.0177) (0.0173) (0.0352) 
Manufacturing - High -0.00732 -0.0162 -0.00527 -0.0100 -0.0424*** -0.0461*** -0.0335** -0.0413** 
 (0.00951) (0.0142) (0.0112) (0.0151) (0.0141) (0.0164) (0.0142) (0.0176) 
Services - Low -0.0239** -0.0452*** -0.0273* -0.000339 -0.0328** -0.0478*** -0.0305* -0.00456 
 (0.0107) (0.0160) (0.0141) (0.0237) (0.0135) (0.0176) (0.0165) (0.0239) 
Services – Medium -0.00209 -0.00696 -0.00465 0.0195* -0.0115 -0.0125 -0.0132 0.0105 
 (0.00704) (0.0123) (0.00795) (0.0112) (0.00769) (0.0123) (0.00837) (0.0115) 
Services - High 0.0406** 0.0536* 0.0284 0.0743*** 0.0387* 0.0537* 0.0278 0.0683*** 
 (0.0177) (0.0273) (0.0207) (0.0250) (0.0204) (0.0285) (0.0225) (0.0262) 
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offshoring is found to impact negatively upon employment in medium- and high-tech manu-
facturing and in low-tech services, with low-educated workers most affected. A positive 
effect of services offshoring is also observed for high-tech services however, with high- and 
to a lesser extent low-tech employment affected. 
 
 
5. Summary and conclusions 

In this paper we examine the impact of offshoring on labour demand elasticites for a sam-
ple of 40 countries over the period 1995-2009. In our analysis we consider both narrow 
and broad measures of offshoring and further distinguish between manufacturing and ser-
vices offshoring. In addition, to estimating the impact of offshoring on total employment we 
also consider the effects on employment of different education type. We estimate a condi-
tional and an unconditional labour demand model – the former providing an estimate of the 
technology or substitution effect of offshoring and the latter the overall effect of offshoring 
on employment. The models are estimated on all industries and we further split the indus-
tries according to technology level to allow for different impacts of offshoring across indus-
tries. 
 
Results when considering total employment tend to suggest that while there has been a 
negative substitution effect of narrow offshoring the overall effect of offshoring has tended 
to be neutral, implying that output has responded positively to narrow offshoring offsetting 
the negative substitution effect. When considering broad offshoring the results indicate that 
the output effect has exceeded the substitution effect, such that the overall impact of off-
shoring on employment has been positive. Similar results are found for manufacturing off-
shoring, though services offshoring is found to have a negative effect on employment. De-
spite this, the results tend to suggest that there is little evidence of an overall negative im-
pact of offshoring on employment.  
 
This broad conclusion hides significant differences across industry and employment types. 
When splitting our sample into different industry types and when considering employment 
by different education types, the results suggest that particular industries and particular 
workers are affected by offshoring. While there are few significant negative effects of the 
various different offshoring measures we do observe significant negative effects of services 
offshoring in medium- and high-tech manufacturing industries and for low- and medium-
educated employment in particular. The positive effects of the other offshoring measures 
tend to be concentrated in high-tech manufacturing industries and for high-education em-
ployment. The results suggest that it is in these industries in which access to (relatively 
cheap) inputs from abroad can enhance productivity and output, which in turn increases 
employment (of high-skilled labour).  
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To conclude, the results presented above provide a mixed bag of results. In general, the 
results tend to support the view that both the narrow and the broad measure of offshoring 
and the measure of manufacturing offshoring have an overall neutral or slightly positive 
effect on employment, with the negative technology effect offset by a positive scale effect. 
This general result hides differences across both industry and employment types however, 
suggesting that the composition of employment both within and across industries may well 
be affected by offshoring.  
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Appendix 

 

Table A1 

Industries and Industry Classification 

Code Industry Type

AtB Agriculture, Hunting, Forestry and Fishing M/Low
C Mining and Quarrying M/Med
15t16 Food, Beverages and Tobacco M/Low
17t18 Textiles and Textile Products M/Low
19 Leather, Leather and Footwear M/Low
20 Wood and Products of Wood and Cork M/Low
21t22 Pulp, Paper, Paper , Printing and Publishing M/Med
23 Coke, Refined Petroleum and Nuclear Fuel M/Med
24 Chemicals and Chemical Products M/High
25 Rubber and Plastics M/Med
26 Other Non-Metallic Mineral M/Low
27t28 Basic Metals and Fabricated Metal M/Low
29 Machinery, Nec M/High
30t33 Electrical and Optical Equipment M/High
34t35 Transport Equipment M/High
36t37 Manufacturing, Nec; Recycling M/Med
E Electricity, Gas and Water Supply S/Med
F Construction S/Low
50 Sale, Maintenance and Repair of Motor Vehicles and Motorcycles; Retail Sale of Fuel S/Low
51 Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles S/Med
52 Retail Trade, Except of Motor Vehicles and Motorcycles; Repair of Household Goods S/Med
H Hotels and Restaurants S/Low
60 Inland Transport S/Med
61 Water Transport S/Med
62 Air Transport S/High
63 Other Supporting and Auxiliary Transport Activities; Activities of Travel Agencies S/Med
64 Post and Telecommunications S/Med
J Financial Intermediation S/High
70 Real Estate Activities S/Med
71t74 Renting of M&Eq and Other Business Activities S/High
L Public Admin and Defence; Compulsory Social Security S/High
M Education S/High
N Health and Social Work S/High
O Other Community, Social and Personal Services S/High
P Private Households with Employed Persons S/High

Notes: M/Low – Low-tech manufacturing; M/Med – Medium-tech manufacturing; M/High – High-tech manufacturing; S/Low – 
Low-tech services; S/Med – Medium-tech services; S/High – High-tech services 
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