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1. Introduction 

1.1. Motivation 

Global trade integrates not only markets for products, services, finance and technology, but also, 

directly and indirectly, markets for labor. Indeed, rising protectionism and the growing threat of trade 

wars is, ultimately, motivated by the perceived relationship between trade and labor market outcomes, 

including jobs and wages. Economists are largely in agreement that, at least at the aggregate level and 

over the long term, trade plays an important role in driving economic growth, job creation, and wage 

growth (Dutt, Mitra and Ranjan 2009; Hollweg, Lederman and Mitra 2014; Brown et al. 2016). However, 

the process of trade-induced growth entails the continual reallocation of resources away from less 

productive activities to more productive ones. This inevitably creates winners and losers, at the level of 

countries, sectors, and firms, as well as across groups of workers, as trade results in changes in the relative 

demand for certain skills.  

These distributional consequences of trade are a principal concern to policymakers. While researchers 

acknowledge the fact of higher joblessness and lower real wage growth among less-skilled workers in high 

income countries, there remains no consensus on the primary drivers. Much research focuses on the role 

of global trade in reallocating the demand for labor (Bhagwati and Kosters 1994; Wood 1994; Gourdan 

2011), but there is also a long line of literature that points to technology – ‘skills-biased technological 

progress’ (Kruger 1993; Acemoglu 1998; Berman, Bound and Machin 1998; Behar 2016 ) – as the primary 

culprit. Of course, both factors have played important, and likely, complementary roles, potentially 

shaping distinct aspects of the labor market. For example, in research on the US market, Dorn, Autor, and 

Hanson (2013) find that local labor markets exposed to rising Chinese import competition experience 

significant job loss, while markets susceptible to computerization see a polarization of occupations, but 

no net job loss. 

In any case, the standard ‘trade versus technology’ argument is probably a false dichotomy in today’s 

world of globally-integrated trade and investment. Specifically, the emergence of global value chains 

(GVCs) – whereby activities that used to be produced under one roof are now fragmented and distributed 

across networks spanning many countries (‘offshored’) – means the trade and technology nexus is 

increasingly merged. Producers play off trade, investment, and technology to maximize profits. This has 

fundamental impacts on where jobs go, who gets them, and what types of jobs they are (Farole 2016).  

A priori, the net impact of joining and upgrading in GVCs on labor markets in developing countries is 

far from straightforward, as it can occur in opposite directions through a variety of channels. For example, 

the requirement of GVCs to meet strict quality standards often leads to increased mechanization, and the 

scale economies possible from accessing larger global markets may make capital investments more viable. 

Less labor-intensive methods of production may result, lowering the number of jobs for a given volume 

of output. On the other hand, if greater foreign value added in exports leads to an increase in total exports, 

by complementing the domestically available intermediate products and skills, it may lead to higher 

demand for labor in an industry. However, if it substitutes domestic production, it can lead to a lower 

share of domestic value added in exports and thereby lower labor demand (Farole 2016). Moreover, 
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unless the export sector can be isolated, for example through the use of an instrument like a special 

economic zone (as was the case for China’s trade integration), substitution of domestic inputs will not be 

restricted to exports but also penetrate domestic sectors, resulting in much broader labor market effects.  

Similarly, like skill-biased technological progress, GVC integration may be expected to have significant 

impacts on the relative demand for skills in an economy. Imported intermediates or offshoring could lead 

to intra-sectoral rather than inter-sectoral appreciation of human capital in high income countries. The 

sourcing of intermediate inputs from labor-abundant low-wage countries would result in an intra-

industrial downward shift of less-skilled labor in high income countries, as activities with lower skill-

intensities are more likely produced abroad (Winkler 2009, 2013). Following this rationale, the impact on 

the relative demand for skilled labor in developing countries, by contrast, could be expected to reversed, 

as GVCs in many cases increase the demand for less-skilled workers. 

While there is a decades-long catalogue of literature on the labor market impacts of trade, the 

literature on the relationship between GVCs and labor market outcomes is much more nascent, but 

growing rapidly. However, in both cases, and particularly with respect to the GVC literature, empirical 

studies are often limited to individual country studies, and have focused mainly on high income countries. 

The existing literature suggests that GVC participation (or ‘offshoring’, which is the perspective taken in 

most of the literature) lowers the labor share, whereas the employment effects are more ambiguous. 

Similarly, most empirical studies find that GVC participation in high income countries increases the relative 

demand for skilled labor (see Appendix 1 for a literature review).  

Empirical evidence linking GVC integration to distributional labor market outcomes in developing 

countries is scarce. In a recent contribution, Cali and Hollweg (2017) find that South Africa’s integration 

into the automotive GVC during the 2000s resulted in overall job and wage growth despite substantially 

declining labor intensity; however, this came with significant distributional effects, with high skilled 

workers (mainly in supply-chain linked services sectors) capturing virtually all the benefits. Is this finding 

a function of specific country or sectoral contexts, or can we expect similar labor market responses to 

integration in GVC trade across all countries and sectors? What factors are associated with different 

outcomes across countries, sectors, and skills groups? 

1.2. Research questions, hypothesis and main findings 

In this paper, we aim to contribute to a better understanding on the relationship between trade 

integration and labor market outcomes across both high income and developing countries. The hypothesis 

is that trade integration per se is of limited utility in predicting labor market outcomes. Rather, what 

matters is the nature of that integration. The paper focuses on how different varieties of GVC integration 

may result in different patterns of outcomes in the labor market. Specifically, we assess the labor market 

implications of two distinct types of GVC integration identified in the recent literature (OECD and World 

Bank 2015; Taglioni and Winkler 2016; Wang, Wei, Yu and Zhu 2017): GVC integration as buyer of foreign 

intermediate inputs (or, ‘backward integration’) and GVC integration as a seller of intermedates to foreign 

exporters (or, ‘forward integration’). We use overall export levels as a third measure of trade integration, 

in order to look at how the patterns of GVC trade may differ from those of exporting more generally and 

to provide a benchmark for the GVC measures. 
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In exploring the trade-labor market nexus, this paper seeks to disentangle the complex labor market 

outcomes that result, both within the export sectors and across the wider economy. The paper takes 

primarily a cross-country, econometric approach based on empirical models linking trade with aspects of 

the labor market. The exercises draw on the World Bank Labor Content of Exports (LACEX) and Export 

Value Added (EVA) databases, which both draw on underlying global input-output data from the Global 

Trade Analysis Project (GTAP). It explores three primary questions: 

1. The demand for labor: How are the levels of labor value-added associated with GVC 

integration? Note that our measure of ‘labor demand’ is total labor value-added (or 

compensation to labor). As such, ‘labor demand’ it is not equivalent to employment, as it is 

a function of both employment and wages. 

Across all three measures of trade integration (exports, foreign value added embodied in gross 

exports, and domestic value added embodied in third countries’ exports), we find labor demand 

is strongly, positively associated with integration in levels. However, while increased share 

(intensity4) of integration has a positive impact on labor demand overall, the relationship is 

negative through GVC integration (both as a seller and as a buyer). In other words, having a 

greater share of exported that is composed of inputs sourced from foreign producers or selling a 

greater share of exports that are sold as intermediates to foreign producers is associated with less 

overall demand for labor. This effect comes particularly through the direct exporting sector, 

however, which suggests only limited negative spillovers in the labor market from GVC 

integration. The net association between trade integration and labor demand is positive, 

suggesting that the negative correlation of high shares of GVC integration is overcome by the 

larger aggregate output that results. 

2. The returns to labor: How is the labor share of overall value-added associated with GVC 

integration, overall and in exporting sectors versus supplying sectors? Note that our measure 

of ‘returns’ to labor is a relative one – i.e. relative value-added of labor versus capital.  

We find contrasting results across the different forms of trade integration. Greater export 

integration is associated with a growth in the labor share (relative to capital) of value added in 

exporting sectors, but not in upstream sectors. This same result holds for GVC integration as a 

seller (and intermediate input exporter). However, increased GVC integration as a buyer (i.e. 

making greater use of imported inputs in the production of exports) is associated with increasing 

returns to labor in upstream supply sectors, while there is no correlation in the direct sector. The 

results suggest that exporting (including intermediates) shows a positive correlation with the 

labor share in the direct export sector, while buying in GVCs is associated with positive returns 

to labor in the supplying sectors. 

3. The distribution of demand and returns in the labor market: a) How is the relative demand for 

skilled (versus unskilled) labor associated with GVC integration, overall and in exporting 

sectors versus supplying sectors? These questions are pursued using models of relative 

                                                           
4 The terms intensity and share are used interchangeably in this paper. 
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demand for skilled labor of Feenstra and Hanson (1996) and Geishecker (2006). Note that our 

measure of ‘distributional impacts’ is the relative share of total labor value added going to 

skilled versus unskilled labor. Thus, it is a function of both employment and wages. 

The above findings on the labor share are supported by those looking at the relative demand for 

skilled labor. Specifically, skilled labor demand rises (relative to total labor value added) in upstream 

supply sectors with greater GVC integration as a buyer. While for exports and GVC integration as a 

seller, the relative demand for skilled labor accrues mainly in the direct export sectors, while the 

relationship is negative or insigificant in upstream sectors. Thus, greater use of foreign inputs as a 

buying-side GVC integrator has overall benefits in terms of the returns to labor (relative to capital), 

but is likely to be associated with greater polarization of those returns, with skilled workers 

benefiting over unskilled. 

In pursuing these core research questions, we also seek to understand how these relationships vary 

across country types (income levels) and sectors. We expect that these relationships will vary significantly 

depending on structural conditions. For example, high income countries may be expected to have overall 

labor market gains, but with these gains accruing mainly through increased wages resulting from the 

increased demand for higher skilled workers, especially in sectors supplying GVCs. By contrast, low income 

sectors may experience more direct gains, through increased demand for labor in GVC-exporting sectors. 

We find that the above hypothesis largely holds with respect to country income group patterns. A U-

shaped relationship is evident for export integration, whereby low and (especially) high income countries 

appear to have a stronger association between trade integration and labor market outcomes relative to 

middle income countries. Evidence of overall labor market gains, but also skills polarization, is most 

evident in high income countries, and particularly for overall exporting and GVC integration as a buyer. 

Although heterogeneity exists, no clear patterns emerge across and type of trade integration at the 

sectoral level.  In summary, the significance, and in some cases the direction, of the results varies 

depending on structural conditions, but for the most part hold broadly across structural conditions. 

Finally, this paper takes an initial look at how endowments and policy-amenable conditions mediate 

the relationship between labor market outcomes and GVC integration. Bearing in mind the heterogeneity 

of labor market response we expect from different forms of GVC integration as well as structural 

characteristics, we also hope that labor market outcomes respond to policy. After all, the point of 

understanding these relationships is to be able to use policy to shape relationships that help optimize 

growth and inclusivity trade-offs. However, we expect that many policy variables may play an equivocal 

role in the trade-labor market outcomes nexus, and there may be strong endogeneity across policy 

conditions. 

We find a significant role of policy in mediating the relationship between trade and labor demand, 

although it tends to vary across the trade integration measure and the policy measure. Trade policy 

appears to play a relatively significant, positive mediating role across all three types of labor market 

outcomes (i.e. it strengthens the trade-labor market relationships identified in the paper). Similarly, the 

results suggest a positively reinforcing effect of skills building and labor market policy on the relationship 

with the labor share (returns to labor relative to capital). The positive mediating effect of policy with 
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respect to the relative demand for skilled labor, however, is only significant for GVC integration as a buyer. 

In summary, we find a significant role of trade policy in mediating the relationship between trade and 

labor demand, while the mediating role of labor policy varies across the trade integration and labor 

market outcome measures. 

1.3. Organization of the paper 

The paper is structured in six further sections following this introduction. Section 2 develops a 

conceptual framework, and reviews the literature on the relationship between trade integration and labor 

market outcomes. Section 3 outlines the empirical framework and data used in the analysis. Section 4 

presents results on the relationship between overall trade integration (through exports) and labor market 

outcomes. Section 5 then focuses specifically on GVC trade, and assesses the relationship between labor 

market outcomes and GVC integration as a buyer and as a seller. Section 6 tests if select policy indicators 

mediate these relationships between trade integration and labor market outcomes. Finally, Section 7 

concludes, with a summary of results and areas for future research.  
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2. Conceptual framework: how does trade in GVCs impact labor markets? 

2.1. Introduction 

The conceptual framework depicted in Figure 1 outlines the links between trade integration and key 

labor market outcomes, including i) the demand for labor, namely the labor value added and the returns 

to labor (relative to capital); and ii) the distributional effects of demand and return across sectors and 

workers. A key hypothesis of this paper is that labor market outcomes vary depending on the nature of 

trade integration. Most notably, we distinguish between overall trade integration (in this paper, we focus 

on total exports) and integration in GVCs, whereby a substantial share of trade is taking place in 

intermediates, resulting in a deeper integration between importing and exporting. We also distinguish the 

nature of GVC integration, between: i) ‘buying-side’ (or ‘backward’) integration, whereby producers make 

use of imported inputs for their exports; and, ii)  ‘selling-side’ (or ‘forward’) integration, whereby 

producers export intermediate goods and services that are embodied in the exports of the producers to 

whom they sell5 ,6.  

Figure 1: Conceptual framework of trade and labor 

Source: Own illustration. 

We posit that the reason why these outcomes vary depends on the nature of trade integration andthe 

relative importance of the transmission channels7. Note, however, that this paper does not test for the 

transmission channels, but rather – as a first step – aims to document the trade integration and labor 

market outcome relationships in a systematic way. The literature review that follows is thus organized 

around (i) labor value added, distinguishing between labor demand and wage effects; (ii) returns to labor, 

                                                           
5 Of course, in practice many producers integrate on both the buying and the selling side. 

6 Specifically, here, we focus only on the domestic value-added that is embodied in these exports 

7 More trade and GVC integration could lead to higher labor demand due to static specialization effects; profitability effects 
via increased investment; scale effects; and demand, training, and labor turnover effects from multinationals or lead firms, but 
could also reduce labor demand due to substitution effects from importing inputs and static productivity effects.  
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focusing on the labor share; and (iii) the relative demand for skilled labor. Within each of these sections, 

we organize studies based on their nature of trade integration, differentiating between exports, imported 

inputs (or offshoring), and more recent measures of GVC integration. 

2.2. Labor value added 

According to Melitz (2003) in a theoretical framework in which firms have heterogeneous productivity 

levels, trade liberalization induces a reallocation of resources towards the export sector, which is more 

productive and employs skilled labor than the non-export sector. This reallocation of resources 

contributes to productivity growth in the export sector and relative productivity declines in non-exporting 

sectors. As a result, Melitz (2003) highlights that trade liberalization raises both employment and wages 

in the export sectors, while contributing to employment declines in the non-export sector. Since trade can 

translate into both employment and wage effects, which both influence labor value added, the following 

review of the literature distinguishes between each. 

Labor demand 

Researchers have been interested in the relationship between exports and employment early on, 

relying on an input-output, growth accounting or factor content framework.  There are fewer econometric 

studies on export-induced employment effects, especially for developing countries. These studies mostly 

suggest an employment-inducing effect of exports.  

Using firm-level data for South Africa, Laurence (2004) finds that exporting had a negative effect on 

labor demand for both skilled and unskilled workers in large manufacturing firms between 1997 and 1998.  

Manda and Sen (2004) do not find an effect of export intensity on labor demand in Kenyan manufacturing 

sectors between 1975 and 1998.  Using a panel of 30 Sub-Saharan African countries over the period 1995-

2008, Songwe and Winkler (2012) find a positive impact of exports on labor demand. Other studies find 

positive effects of exports on employment for non-African developing countries. Jenkins (2004), for 

example, finds that export intensity increased employment at the sector level in Vietnam from 1995 to 

1999, but not employment growth.  Fu and Balasubramanyam (2005) confirm positive employment 

effects from exports using panel data for 29 Chinese provinces between 1987 and 1998. 

Research looking specifically at the relationship between GVC participation and labor demand 

suggests the effects are complex, as the relationship between trade and labor markets can work through 

a variety of different channels that operate in opposite directions. Focusing on imported inputs, Amiti and 

Wei (2009) identify three channels through which offshoring can affect labor demand: First, reduced labor 

demand results from the direct replacement of foreign for domestic labor (the ‘substitution effect’). All 

else equal, offshoring would imply a decline in labor demand in developed economies and an increase in 

developing economies (‘substitution effect’). Second, the ‘productivity effect’ involves lower demand for 

labor for each unit of output due to productivity gains from offshoring. They can occur through various 

channels, including specialization in more efficient, core aspects of production, and mechanization that 

can result from increased expenditure on cheaper – imported – inputs. The third channel is the ‘scale 

effect’ where lower intermediates prices are passed on to the consumer in the form of lower output 

prices, resulting in higher demand for final goods. Labor demand increases with the scale of production, 

offsetting the negative labor demand effects from substitution and productivity. To the extent that GVC 
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participation brings about income growth (through capital or labor), that would bring about job growth 

through general-equilibrium effects on the economy.  

Several studies on the role of offshoring conclude that there could be a negative effect for labor 

demand in industrialized countries. However, the effect seems to depend on the country under study, the 

sectoral aggregation used, as well as the type of offshoring (material versus service inputs). The OECD 

(2007) measures the effects of offshoring for twenty OECD countries (Austria, Belgium, Denmark, Finland, 

France, Germany, Greece, Italy, Korea, Norway, Sweden, and the United States). Three types of models 

are estimated, which all cover 26 manufacturing and service industries for the two years 1995 and 2000, 

that is, growth rates from 1995 to 2000 are used in the regressions. The results indicate a significantly 

negative effect of materials and services offshoring on manufacturing and service employment, 

respectively. One exception is the earlier study by Hijzen and Swaim (2007) who find for a sample of 17 

high-income OECD countries that offshoring has a positive effect on overall employment. 

At the country level, Amiti and Wei (2009) find that services offshoring in the United States between 

1992 and 2001 reduced manufacturing employment by 0.4 to 0.7 percent per year. At a more aggregated 

level (96 industries), the negative effect disappears. Materials offshoring shows significantly positive 

coefficients at the aggregated level (96 industries), which becomes insignificant using 450 industries. Amiti 

and Wei (2005) test the impact of materials and services offshoring on home employment for the United 

Kingdom between 1995 and 2001. Including 69 manufacturing industries, they find a significantly positive 

impact of services offshoring on employment citing the same explanation as in their U.S. study. The impact 

of materials offshoring on employment is ambiguous and insignificant.  Winkler (2009) analyzes the 

impact of services offshoring on German employment between 1991 and 2000 for 36 manufacturing 

industries and finds evidence of a negative impact. There is also some evidence for a negative influence 

of materials offshoring. In a second study from the period 1995  to 2006, Winkler (2010) confirms that 

services offshoring reduced manufacturing employment in Germany. Similarly, Crino (2010) studies the 

role of services offshoring for employment in Italian firms, but does not find any effect. 

Focusing on the relationship between GVC integration and employment in developing countries, 

Banga (2016) shows that backward GVC integration reduced labor demand in India over the period 1995-

2011, while forward GVC integration had no impact. Using a cross-section of developing countries, 

Shepherd and Stone (2012) suggest that firms with the strongest international linkages, i.e. that import, 

export, and are foreign-owned, show the strongest positive relationship with employment. 

Recently, the availability of international input-output data allowed researchers to develop more 

direct measurements of the link between GVC participation and labor market outcomes. Implications on 

labor demand may vary by sector, depending on whether it is an exporting sector, either directly or 

indirectly, or an import-competing sector. OECD, UNCTAD, WTO (2013) find that a higher share of jobs 

are sustained by foreign final demand (as a percentage of total employment) between 1995 and 2008 for 

many OECD economies. Jiang and Milberg (2013) conclude for the period 1995-2009 that final goods trade 

created demand for about 537 million jobs, of which GVC trade accounted for about 88 million jobs (16.3 

percent). Other direct measures include jobs in GVC manufacturing (Timmer et al. 2013) and the Labor 

Content of Gross Exports (Cali et al. 2016) (for an overview, see e.g. Taglioni and Winkler 2016). 
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Wages 

An early study by Kletzer (2001) focused on the trade displacement effects of US workers, in particular 

the re-employment rate and replacement wage for workers displaced as the result of foreign trade. 

Covering the period from 1979 to 1999, that earnings losses of job dislocation are large and persistent 

over time, in particular of manufacturing workers. The reemployment rate of manufacturing workers was 

around 65 percent (versus 69 percent for workers in services and utilities), while 25 percent of 

manufacturing workers showed earning losses upon re-employment of greater than 30 percent (versus 

21 percent for workers in services and utilities). A similar study for fourteen European countries between 

1994 and 2001 by the OECD (2005) finds that while re-employment rates in Europe were lower than in 

the US, a much lower percentage had earnings losses of more than 30 percent and a slightly higher share 

had no earnings loss or were earning more than before displacement.  

More recent studies focus on the relationship between offshoring and wages for advanced countries. 

A recent study by Wolszczak-Derlacz and Parteka (2018) uses WIOD for 40 countries and 13 manufacturing 

sectors over the period 1995-2009 and focuses on the wage effects from offshoring to low-wage 

countries.  The study finds that offshoring results in a small decline in industry-level wages for low- and 

medium-skilled workers. Ebenstein et al. (2014) investigate whether offshoring affects wages through 

industry or occupation switching, covering US firms over the period 1984-2002. Measuring offshoring as 

total employment of foreign affiliates of US multinational firms, the study only finds negative and 

significant wage effects from workers’ exposure to offshoring at the occupational level, but not at the 

industry level.  

Some studies emphasize the role of different types of imported inputs and their wage effect. Martins 

and Opromolla (2009) study the impact of importing on Portuguese manufacturing wages over the period 

1995-2005 and suggest that firms reliant on medium-technology intensive imports tend to increase their 

salaries. Focusing on services offshoring from the US to China and India over the period 1996-2006, Liu 

and Treffler (2008) only find evidence for a small negative wage effect. Similarly, Borghi and Crino (2013) 

conclude for Italy that services offshoring does not lead to significant declines in workers’ wages, although 

the effects vary by type of offshored service and tend to be negative for business services offshoring.  

Fewer studies on the trade-wage relationship exist for developing countries and seem to suggest a 

positive effect. Using Indonesian manufacturing firm census data from 1991 to 2000, Amiti and Davis 

(2011) suggest that trade liberalization, as measured by average cuts in inputs tariffs, increases wages of 

workers in import-using firms compared to firms that only source locally. Shifting the focus to import 

penetration, Casabianca et al. (2018) find a positive wage effect for workers employed in highly 

cognitive/less manual-intensive manufacturing jobs. Using a cross-section of developing countries, 

Shepherd and Stone (2012) also find that firms with the strongest international linkages, i.e. that import, 

export, and are foreign-owned, pay higher wages. 

In summary, the studies suggest only a slightly negative wage effect from offshoring in advanced 

economies, although offshoring seems to contribute to a widening wage gap between skilled and unskilled 

labor. The effects also vary by type of offshored input. In developing countries, by contrast, the wage 

effects from imports tend to be positive. 
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2.3. Returns to labor 

Returns to labor (as defined and measured in this paper by the labor share of value added) is primarily 

affected by the elasticity of substitution between capital and labor, and various mechanisms may 

influence the relationship between GVC participation and the elasticity of substitution. Global integration 

may directly influence this relationship. In advanced economies, offshoring of production of intermediate 

goods that are labor-intensive would be expected to decrease the labor share of income in these 

countries. If these new production tasks are relatively capital intensive than traditional production in 

developing economies (for example in agriculture), there may also be declines in the labor share. To the 

extent that participation in GVCs may bring about technological progress within industries, there may also 

be indirect effects on the labor share. 

A number of papers have taken up the question of trade and the labor (or profit) share at the 

aggregate or industry level, and they have generally found globalization to be associated with a decline in 

labor’s share of income. Focusing on trade openness, Guscina (2006) finds globalization (measured by 

trade openness, and the share of FDI in GDP) are both associated with a lower labor share for 18 

industrialized countries over the period of 1960-2000.  The effect of trade openness is especially strong in 

the period from 1985 to 2000. A study by Ellis and Smith (2007) finds no connection between openness 

and the profit share, but links the rising profit share in 19 OECD countries over 1960-1995 to increased 

“churning” in the labor market which strengthens firms’ bargaining positions. While the above evidence 

has focused on advanced economies,  Harrison (2005) studies the relation between trade openness and 

the functional distribution across a large number of developing countries and finds that openness is 

generally associated with a lower labor share of national income.  

Several studies have focused on offshoring from a developed country perspective and confirm the 

negative effects on the labor share. IMF (2005) finds that offshoring is a small, but nonetheless negative 

and significant factor in the determination of the labor share of income for a group of OECD countries. 

IMF (2007) estimates that offshoring and immigration are associated with a reduced labor share in 

continental Europe over the period 1982-2002, while in the Anglo-Saxon countries the effect of offshoring 

is smaller. Jaumotte and Tytell (2007) estimate the relationship between labor globalization (measured in 

terms of trade prices, offshoring, and immigration) and the labor share for 18 advanced economies over 

the period 1982-2002. The study finds, among others, that offshoring has negatively affected the labor 

share, although the negative effect of rapid technological progress is much stronger.  

Winkler and Milberg (2015) contrast the experiences of Germany and the U.S. which both represent 

major hubs in GVCs. While the labor share in manufacturing decreased in most OECD countries, the 

decline was particularly strong in Germany and the U.S. Regression analysis for a sample of 14 OECD 

countries in 21 manufacturing sectors covering the period 1995 to 2008 reveals that the effects of 

offshoring on the labor share are negative. However, the negative effects were smaller in Germany than 

for the rest of the OECD-sample, while they were much larger for the U.S. This confirms an earlier study 

finding that offshoring is significantly and negatively associated with movements in the labor share of 

value added in 35 U.S. manufacturing and service sectors over the period 1998-2006 (Milberg and Winkler 

2010). 
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Only a few studies have explicitly assessed the relationship between GVC participation and the labor 

share. Dao et al. (2017) documents a decline in the global labor share in income since the early 1990s. The 

authors equate the decline in high income economies to technological progress, and to developing 

economies by global integration, resulting from a rise in the capital intensity of production resulting from 

the expansion of GVCs. Carballa et al. (2016) show both theoretically and empirically that GVC integration 

patterns (measured as the sum of the non-primary product portion of domestic value added in exports 

plus intermedatie imports relative to GDP) are not homogenous but rather diverse with uneven 

development patterns across countries and various social indicators. For example, using data from TiVA 

supplemented with UNCTADStat and World Bank’s World Development Indicators, the authors show that 

the labor share has evolved negatively in 78 percent of countries and positively in 22 percent of countries. 

2.4. Demand for skilled labor 

Trade integration is expected to have significant distributional implications on labor markets, in 

particular through the relative demand for skilled workers. Like skill-biased technological progress, 

imported intermediates or offshoring could lead to intra-sectoral rather than inter-sectoral appreciation 

of human capital in high income countries. As above, offshoring of labor-intensive tasks that are biased 

towards unskilled labor would be expected to decrease the relative demand for unskilled labor, and 

increase the relative demand for skilled labor in advanced economies. The seminal studies by Feenstra 

and Hanson (1996, 1999) first tested this hypothesis empirically, and many studies have followed since. 

Appendix 1 presents a summary of selected econometric studies across OECD countries regarding the 

consequences of offshoring for the relative wage bill of heterogenous labor. Most econometric studies 

confirm the inequality-enhancing effect of offshoring, in particular of inputs imported from low-income 

countries.  

Reijnders et al. (2016) analyze changes in factor cost shares and find evidence of a bias in GVCs in 

favor of college-educated workers and capital and against non-educated workers in advanced economies. 

Offshoring and biased technological change contribute equaly to the decline in employment in non-

educated workers. Focusing on the relative demand for labor, another recent study for the United States 

finds that, since the late 1980s, less productive portions moved offshore, leading to a decline in 

employment, while maintaining higher value added parts. As a consequence, overall productivity rises, 

whereas the tradable sector generated only incremental employment (Spence and Hlatshwayo 2011). On 

the other hand, Michals et al. (2014) and Goos et al. (2014) find that technological change, rather than 

offshoring, affected the occupational structure of the labor force in advanced economies. 

Other studies link offshoring to an increased wage disparity between skilled and unskilled labor. Using 

matched employer-employee data for Denmark from 1995 to 2006, Hummels et al. (2014), characterize 

the link between offshoring and wages across skill levels and find that offshoring increases (lowers) the 

high-skilled (low-skilled) wage. Similarly, using matched employer-employee data for Italy, Borghi and 

Crino (2013) confirm that offshoring contributes to the widening the wage gap between skilled and less 

skilled employees.  

The most recent studies indicate that offshoring may no longer have such a skills bias in its impact on 

labor demand. Winkler (2009, 2013) reports that the effect of services offshoring in Germany was negative 
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for the relative demand for high-skill German labor from the period 1995 to 2004. Similarly, Autor (2010) 

suggests that job opportunities in the United States only fell for middle-wage, middle-skill jobs since the 

last 1980s, whereas highskill, high-wage and low-skill, low-wage employment expanded, which he relates, 

among other factors, to offshoring of middle-skill “routine” tasks that were formerly performed mainly by 

workers with moderate levels of education. Similarly, while Foster-McGregor et al. (2013) find for a 

sample of 40 WIOD countries over the period 1995-2009 that offshoring had negative labor demand 

effects across all skill categories, they found the effect to be largest for medium-skilled workers. 

Surprisingly, Foster-McGregor et al. (2016) find for developed countries that the negative impact of 

offshoring is larger for high-skilled workers which is attributed to increasing offshoring of high-tech 

components. 

Other studies focus on tasks rather than skills and tend to support the view that non-routine tasks are 

less likely to be offshored. While Becker et al. (2013) confirm the offshoring-induced demand shift towards 

skilled labor using German plant-level data, the study also finds evidence for a shift towards non-routine 

and interactive tasks. Combining employment survey data with input-output data, Hogrefe (2013) 

suggests an upgrading towards more complex tasks due to increased offshoring for Germany. Similarly, 

Baumgarten et al. (2013) combine micro-level information with input-output data for Germany and 

confirm that offshoring results in significant wage cuts for low and medium-skilled workers, while a higher 

degree of personal interaction and non-routine content is beneficial. Ottaviano (2015) also confirms that 

on-routine abstract tasks, as well as non-routine manual tasks that require more problem-solving or 

personal interactions are less likely to be offshored. Akcomak et al. (2013) come to a different conclusion 

for the UK and show that while offshoring reduces employment, it does not affect tasks. 

Bramuccia et al. (2017) find that offshoring in manufacturing has negative implications for less 

qualified (manual) and more routinized (clerks) types of jobs. The study also finds differences between 

high- and low-technology sectors which it relates to the different types of labor tasks that are offshored. 

While low-tech sectors offshore the least innovative tasks hurting mostly manual workers, offshoring in 

high-tech sectors has negative consequences for qualified professional groups (managers and clerks). 

Looking across countries and across manufacturing industries using the WIOD, Timmer et al. (2014) 

find that deeper trade integration, as measured by foreign value added content of production, is 

associated with a shift towards capital value added and high-skilled labor, away from low-skilled labor. 

While this finding could be expected both developed economies, it also holds for emerging economies, 

such as China and India. Using the Asian Development Bank multi-region input-output tables, as well as 

occupational data on jobs by educational attainment and business activites, de Vries et al. look at trends 

in skills upgrading and GVCs across Asian economies (2016). Their results suggest an ongoing specialization 

process toward high-skilled, knowledge-intensive activities, particularly in China, resulting from 

technological change in GVCs. A case study of the impact of the Japanese Multinational Company on 

skilled labor in Malaysia show that the integration of the subsidiary's production network into its GVC 

spurs increasing needs for skill development (Iberahim 2013), particularly in management and 

engineering services. Applying propensity score matching techniques to firm-level data, Crino (2012b) 

confirms for a sample of 27 transition economies that importing inputs increases the relative demand for 

skilled labor.In developing economies that specialize in low-skilled segments of the production network, 

enhanced trade may be biased towards unskilled labor. Technological change (to the extent that it is 
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influenced by the level of trade), by contrast, may have positive implications on the relative demand for 

skilled labor. Cali and Hollweg (2017) show for South Africa that enhanced GVC participation in GVC-

intensive sectors had distributional implications for skilled versus unskilled labor. Using the LACEX 

database, the authors found that enhanced GVC participation such as in automotives and wearing apparel 

was associated with a decline in the relative demand of skilled labor directly employed in GVC sectors, 

and an increase in the relative demand of skilled labor indirectly employed in sectors that produce inputs 

for GVC sectors, in particular services sectors. 

In summary, most studies confirm an inequality-enhancing effect of offshoring and GVC participation 

which generally favors skilled labor, in particular in industrialized countries, but also emerging economies 

like China, India, and Malaysia. While the number of studies focusing on tasks is limited, available studies 

tend to find a lower offshorability of non-routine tasks. Some studies, however, suggest that offshoring 

may no longer exclusively favor skilled labor in industrialized countries. Services offshoring, for example, 

may have a higher potential to replace skilled labor than materials offshoring. Most studies attribute the 

labor demand bias against less-educated workers to both GVC participation and technological progress. 

In developing countries that specialize in low-skilled tasks, by contrast, enhanced trade may favor 

unskilled labor.  
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3. Empirical specification and data 

3.1. Empirical specification 

Labor demand and labor share 

To explore the relationship between total labor value added, LVA, and the labor share, LS, with 

different trade indicators, trade, we specify the following equation at the cross-country level: 

𝐥𝐧𝑳𝑽𝑨𝒄𝒔𝒕 =  𝜶 +  𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 +  𝜶𝒄𝒔 +  𝜶𝒔𝒕 +  𝜶𝒄𝒕 +  𝜺𝒄𝒔𝒕          (1) 

and 

𝐥𝐧𝑳𝑺𝒄𝒔𝒕 =  𝜶 +  𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 +  𝜶𝒄𝒔 +  𝜶𝒔𝒕 +  𝜶𝒄𝒕 + 𝜺𝒄𝒔𝒕          (2) 

where c designates country, s sector, and t time. αcs denotes country-sector fixed effects, αst sector-

time fixed effects, and αct country-time fixed effects, while εcst is the idiosyncratic error term.8 

In some specifications, we interact the trade measure with a series of dummy variables that take the 

value of 1 to reflect categories of sector (agriculture, manufacturing, services) and country income level 

(high income, upper middle income, lower middle income, low income) and 0 if not, to detect the joint 

effect for that dummy of interest. Equations (1) and (2) then turn into: 

𝐥𝐧𝑳𝑽𝑨𝒄𝒔𝒕 =  𝜶 +  𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 +  𝜹𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 ∗ 𝒅𝒖𝒎𝒎𝒚 +  𝜶𝒄𝒔 +  𝜶𝒔𝒕 +  𝜶𝒄𝒕 +  𝜺𝒄𝒔𝒕    (1a) 

and 

𝐥𝐧𝑳𝑺𝒄𝒔𝒕 =  𝜶 +  𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 +  𝜹𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 ∗ 𝒅𝒖𝒎𝒎𝒚 +  𝜶𝒄𝒔 + 𝜶𝒔𝒕 +  𝜶𝒄𝒕 +  𝜺𝒄𝒔𝒕     (2a) 

The effect of trade integration for the dummy of interest is then given by the sum of γ + δ, while the 

effect for the rest of the country sample is given by γ only. 

Relative demand for skilled labor 

To explore the relationship between the relative demand for skilled labor, SHS, and trade measures, 

trade, we specify the following equation at the cross-country level: 

𝑺𝑯𝑺
𝒄𝒔𝒕 =  𝜶 +  𝜷𝟏𝐥𝐧𝒀𝒄𝒔𝒕 + 𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 + 𝜶𝒄𝑠 +  𝜶𝒔𝒕 +  𝜶𝒄𝒕 +  𝜺𝒄𝒔𝒕        (3) 

The relative demand for skilled labor in a country is measured as a sector’s skilled labor value added 

as percentage of total labor value added. We also control for total output Y. Trade integration is captured 

as in the above models. Due to unavailability of capital intensity and wage rates by skill level from the 

LACEX/JOCEX datasets, we add fixed effects to the equation. 

                                                           
8 We also explored adding the share of intermediates as percent of output to control for other input factors of production 

besides labor, and measured the outcome variables as total employment in manufacturing as well as the share of labor value 
added in total output. Results are available from the authors upon request. 



 20 

In some specifications, we interact the trade measure with a series of dummy variables to that take 

the value of 1 to reflect categories of sector (agriculture, manufacturing, services) and country income 

level (high income, upper middle income, lower middle income, low income) and 0 if not, to detect the 

joint effect for that dummy of interest. Equation (3) then turns into: 

𝑺𝑯𝑺
𝒄𝒔𝒕 =  𝜶 + 𝜷𝟏𝐥𝐧𝒀𝒄𝒔𝒕 + 𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 + 𝜹𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 ∗ 𝒅𝒖𝒎𝒎𝒚 +  𝜶𝒄𝑠 +  𝜶𝒔𝒕 +  𝜶𝒄𝒕 + 𝜺𝒄𝒔𝒕      (3a) 

The effect of trade integration for the dummy of interest is then given by the sum of γ + δ, while the 

effect for the rest of the country sample is given by γ only. 

Appendix 2 presents the theoretical models found in the economic literature underpinning the above 

specifications.  

3.2. Data 

The cross-country analysis draws on two major datasets that were developed and published by the 

World Bank, the Export of Value Added and the Labor Content of Exports (LACEX) dataset. The Export of 

Value Added database has been recently assembled to compute the total (direct and indirect) domestic 

value added linked to exports and total production for each sector/country/year (Francois et al. 2015). 

The LACEX dataset has been recently assembled to compute the total (direct and indirect) value of the 

compensation of employees (skilled and unskilled workers) linked to exports and total production for each 

sector/country/year (Calì et al. 2016).  Both datasets also include information on gross output and gross 

exports. 

Both datasets have been computed using a panel of global input-output data spanning intermittent 

years from 1995 to 2014 from the Global Trade Analysis Project (GTAP). The structure of the data provides 

a comprehensive and consistent record of national income accounting relationships between different 

sectors and regions, including intermediate and final demand linkages. This structure of the dataset allows 

us to obtain the value-added content of final output and exports, including its compensation of 

employees’ component. That includes both the direct and indirect value added, based on the backward 

or forward linkages of each sector with the rest of the economy. Appendix 3 gives more details on these 

calculations. Finally, there is endogeneity between the trade and the labor market outcome variables, 

since both are simultaneously determined as equilibrium relationships in the GTAP data. If the trade 

variables are endogenous to changes in the labor market outcomes, the causality can run in both 

directions. For example, expanding exports result in higher labor demand in the export sector, while a 

larger labor supply in a sector also fosters a country’s specialization into exports. Similarly, more GVC 

integration can lead to a higher portion of skilled labor in total compensation (e.g. due to skills upgrading 

and knowledge spillovers), while a higher relative demand for skills can foster additional GVC-related 

investments and activities.  

Given these data challenges, this analysis is unable to postulate causality between trade and labor 

market outcomes, but rather focuses on better understanding the relationship between the two across 

both high income and developing countries. This paper also presents ideas for future research, including 

at the country level, which may be able to measure causal effects. 
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Labor market outcome variables 

The first outcome variable is total labor value added (labor compensation), LVA, of a country-sector. 

The second outcome variable is the labor share, LS, of a country-sector, defined as the share of labor 

compensation in total value added of the sector. The third outcome variable is the relative demand for 

skilled labor, SHS, which is the ratio of skilled (i.e. professional) to unskilled (i.e. production and farm 

laborers) compensation of the country-sector. Data are from the LACEX database, available at the 57-

sector level as defined by GTAP for the years 2001, 2004, 2007, 2011, and 2014. The LACEX database 

enables us to obtain the total labor value added (compensation) for both skilled and unskilled labor.  

These variables are computed considering backward linkages (the direct value added of the country-

sector plus the value added of domestic input-providing sectors). To consider distributional effects, we 

run separate regressions for the direct and the indirect (backward linkages) for each of these outcome 

variables separately. For averages of the labor outcome variables by country in 2001 and 2014, see 

Appendix 4. For the summary statistics, see Appendix 5. 

The assumption of constant factor shares in agricultural and other natural resource-intensive sectors 

(e.g., coal, oil, natural gas, minerals, fisheries and forestry) has implications for the labor share measure, 

LS (see Box 1). In these sectors, the relationship between trade integration and the labor share is 

determined by cross country-sectoral differences, but not differences over time. The regressions by 

sector, in particular for manufacturing and services, however, reflect variations of the labor share variable 

over time.  

Similarly, the the ratio of skilled to unskilled labor in GTAP 8 and previous versions is assumed to be 

constant (Dimaranan and Narayanan 2014) which LACEX also adopted (see Box 1). This has implications 

for the relative demand for skilled labor, SHS, variable. The relationship between trade integration and the 

relative demand for skilled labor in the regressions is thus determined by cross country-sectoral 

differences, but not variation over time.  

Box 1: Factor shares in GTAP 

Primary factor shares, i.e. land, labor, and capital, in GTAP are assumed to be constant across time for 

agricultural and other natural resource-intensive sectors where supply of land or non-producible natural resource 

inputs is constrained (Hertel et al. 2016). In particular, “[t]he presence of a specific, or fixed, factor serves to dampen 

the supply response in the sector in question. When demand increases, part of that increase is translated into 

increased land rents. Indeed, the only way to increase agricultural output is to substitute other factors of production 

for land. This type of situation stands in sharp contrast to some manufacturing activities, say the production of 

wearing apparel, where supply can be increased indefinitely — provided the demand is there — by simply building 

new factories and hiring more workers. The only thing that forces the supply curve for such a sector to slope upward 

is the fact that as additional workers are bid away from other activities, wages will rise. This is a general equilibrium 

supply constraint (Hertel et al. 2016, p. 1).” 

Similarly, the ratio of skilled to unskilled labor in GTAP 8 and previous versions is assumed to be constant 

(Dimaranan and Narayanan 2014). Labor payments are split into two categories: professional (skilled) and 

production and farm laborers (unskilled). The shares of skilled to unskilled labor are computed based on national 

sources or estimated based on GDP and educational attainment information (Walmsley and Carrico 2016).  
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Trade and GVC integration variables 

Our measure of trade integration in the cross-country analysis is the country-sector’s total export, 

exp, as well as the share (intensity) of exports in total output, expsh. Data is from the Export of Value 

Added, available at the 57-sector level as defined by GTAP for the years 2001, 2004, 2007, 2011, and 2014. 

Section 4.1 shows trends in export integration by country and sector. 

Second, we use the country-sector’s foreign value added embodied in its exports, both in levels, fvax, 

as well as a share of the country-sector’s gross exports, fvaxsh, as a measure of GVC integration on the 

buying side. The Export of Value Added dataset allows to obtain the value added of exports at the country-

sector level. This enables us to compute the foreign value added that is embodied in a country-sector’s 

gross exports as our GVC integration measure on the buying side by subtracting export value added from 

gross exports. Data is available at the 57-sector level as defined by GTAP for the years 2001, 2004, 2007, 

2011, and 2014. 

Third, we focus on the selling side in GVCs and use the country-sector’s domestic value added in third 

country exports, both in levels, dva3x, and as a share of the country-sector’s gross exports, dva3xsh. While 

this measure captures countries’ GVC participation that specialize in the production and exports of 

intermediate inputs that are not directly consumed in the partner country, it does not capture a country’s 

GVC specialization into the assembly or production segment of certain final goods such as apparel or 

electronics. This last measure is available from the University of Business and Economics based on GTAP 

data only for the years 2004, 2007 and 2011 at the 43-sector level. Section 5.1 shows trends in GVC 

integration by country and sector. For the summary statistics, see Appendix 5. 

4. Exports and labor market outcomes 

4.1. Introduction and trends in export integration 

While the main emphasis of this paper is to understand how integration in GVCs shapes labor market 

outcomes, in this section, we look more broadly at the relationship between exports and labor market 

outcomes to establish a baseline. The reason to consider exports as a specific form of trade integration is 

two-fold: 1) the hook for engaging policymakers on trade policy dialogue is normally around promoting 

exports, which calls for understanding the implications of export integration; 2) many economies 

experience very different dynamics between their export sectors and more domestically-oriented sectors, 

which may well result in differing impacts on labor as trade integration deepens.  

Prior to presenting the empirical results, figure 2 provides some perspective on the nature and scale of export 

integration across countries, based on a sample of 118 countries from the LACEX database. It focuses on two main 

measures of export integration – export levels (reported in logs) and export intensity (the export share of output). 

The left-hand figure reports a snapshot of the latest available data (2014). Countries in the upper right quadrant 

are those that are relatively large exporters and relatively specialized in exports (i.e. exports represent a large 

share of output). This includes many high-income European countries, as well as large oil exporters, and regional 

entrepots (e.g. Singapore and Hong Kong). Notably it also includes Vietnam, which is the country that has become 

most integrated into exports over the past decade (see the right-hand figure, which reports the change in 

integration over the decade 2004-2014). In addition to Vietnam, the right-hand figure shows that countries which 
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have integrated the most into exports over the past decade include many oil producers (benefiting from high oil 

prices over this period), but also developing countries in Asia (e.g. Vietnam, Cambodia, Bangladesh) and central 

and eastern Europe (e.g. Czech Republic, Slovakia, Hungary, Romania, etc.) 

These simple plots not only help illustrate the dynamics of export integration, but also highlight 

potential difficulties that may arise in attempting to identify clear relationships between export 

integration and labor market outcomes. Specifically, the broad mix of country types that co-exist within 

each quadrant, as noted above, indicates there are quite varying dynamics driving the export integration, 

which may result in different outcomes for labor.
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Figure 2: Exports and export share by country, 2014 (top); change in exports and export share by country, 2004-

14 (bottom) 

 

 

*Note: axis lines represent average across the 118-country sample 

Figure 3 provides similar perspective on export integration across sectors, based on the GTAP 43-

sector classification.9 The scatterplot on the top, mapping sectors based on 2014 export levels and share 

highlight a mix of highly traded sectors, including oil (the most intensely traded global sector) and other 

natural resource commodities, along with many manufacturing sectors (e.g. electronics, machinery, 

apparel, transport equipment, etc.). It also includes some services sectors, including air and water 

transport; other high value services sectors, for example business services, are highly traded globally, even 

if exports represent a relatively small share of their total sectoral output. The scatterplot on the bottom 

highlights that export integration over the decade 2004-14 was most intense in natural resource 

commodity sectors as well as services. Transport equipment was the manufacturing sector that 

                                                           
9 The analysis excludes one sector from GTAP – ‘Dwellings’ 
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experienced the greatest increase in export integration. By contrast, many other manufacturing sectors 

experienced below average integration, with many experiencing a declining export share of output, 

including electronics, apparel, leather, wood products, and textiles.  

Figure 3: Exports and export share by sector, 2014 (top); change in exports and export share by sector, 2004-14 

(bottom) 

 

 

*Note: axis lines represent average across the 42-sector GTAP sample (excludes ‘Dwellings’ sector) 

4.2. Results 

 This section presents the results of the analysis of the relationship between trade integration through 

exports and labor market outcomes, using a sample of 57 sectors for the years 2001, 2004, 2007, 2011, 

and 2014. Specifically, we measure overall exports (in levels) for a country-sector-year, as well as the share 

of gross exports in output. Export integration is assessed against labor market outcomes, which include: 

labor demand (total labor value added), returns to labor (labor share of total value added), and the relative 
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demand for skilled labor (ratio of labor value added of skilled to unskilled workers). The log-log models 

presented in this section for labor demand and returns to labor are estimated at the country-sector-year 

level and include a range of fixed effects – as such, the interpretations are within-sector-country percent 

changes across time periods. Note that this is a descriptive paper, whereby the analysis intended to 

identify correlations in the trade and labor market relationships, but is not intended to model the full set 

of determinants. 

Summary of results 

Demand for labor 
Note that our measure of ‘labor demand’ is total labor value-added (or compensation to labor). As 

such, ‘labor demand’ it is not equivalent to employment, as it is a function of both employment and wages. 

As would be expected, we find that labor demand – measured as total labor compensation – is 

strongly, positively correlated with export levels (Table 1). In other words, as a country exports more, the 

overall demand for labor (measured as a combination of employment and wages) increases. The finding 

supports the econometric studies cited earlier postulating an employment-inducing effect of exports (see 

section 2.2). Specifically, a 1 percent increase in exports is associated with a 0.49 percent increase in total 

labor compensation. Growth in labor compensation happens both directly in the sector, as well as the 

sectors supplying domestic inputs to the export sector – in fact, the relationship is almost identical for 

direct and indirect sectors. More importantly, we find that the use of labor also increases as a country 

exports a great share of its output, even if the magnitude of the relationship is lower (Table 1) – a 1 percent 

increase in the share of exports in total output is associated with a 0.14 percent increase in total labor 

compensation.  

Table 1: Correlation of labor value added with export levels and share 
  Export levels   Export share  

Dependent variable:  
lnLVAcst 

Overall Direct Indirect Overall Direct Indirect 

lnexpcst 0.4893*** 0.5066*** 0.4918***    
 (0.000)  (0.000)  (0.000)     
lnexpshcst    0.1441*** 0.1668*** 0.1447*** 
    (0.000)  (0.000)  (0.000)  
constant 3.8155*** 2.9076*** 1.8707*** 5.3278*** 4.5985*** 4.3694*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
28,189  
0.48  

Yes  
Yes  
Yes  
28,189  
0.38  

Yes  
Yes  
Yes  
28,189  
0.48  

Yes  
Yes  
Yes  
28,189  
0.24  

Yes  
Yes  
Yes  
28,189  
0.20  

Yes  
Yes  
Yes  
28,189  
0.25  

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects.  

One can imagine several reasons why exporting a greater share of output would be associated with 

greater demand for labor. One explanation is that exports may be systematically more labor intensive 

than output overall. While this is surely likely to be the case for countries with a comparative advantage 

in labor, it is difficult to see why such a result would hold across all countries, unless labor intensive sectors 

are systematically more tradable than sectors which rely more on capital and knowledge. A second, more 

plausible, explanation is that production for exports does not simply substitute production for domestic 



 27 

markets, but is partly additive.  Thus, increased export intensity coincides with increased overall output, 

and thus increased demand for labor. In fact, combining this finding with the one above on export levels, 

may suggest that additional output going to exports contributes to relatively strong demand for labor 

(directly and indirectly), while the shifting output from domestic to export production has a relatively 

lower (but still positive) effect.10  

Returns to labor 

While labor benefits from export expansion, the relative returns to labor (over capital) – measured as 

the share of labor compensation in total value added – is also increasing with greater export intensity. In 

fact, the overall results show a very small, but significant positive correlation between export share and 

the labor share of value added (Table 2). A 1 percent increase in exports is associated with a 0.009 percent 

increase in the labor share. So, while labor benefits overall, capital benefits relatively more. However, the 

results suggest a dynamic whereby direct exporting sectors actually experience the small increase in the 

labor share in association with higher export shares, which also holds for higher export levels. Upstream 

export sectors do not seem to gain. The results are in contrast to the findings of econometric studies 

postulating a negative effect of trade openness on the labor’s share of income (see section 2.3). There 

could be two explanations to this difference: First, many of the older studies were undertaken at the 

country-level, and thus unable to take into account underlying sectoral variation. And second, it may be 

possible that the negative effects occur mainly through the import channel which is part of trade 

openness, but not captured here. 

Table 2: Correlation of labor share with export levels and share 
  Export levels   Export share  

Dependent variable:  
lnLScst 

Overall Direct Indirect Overall Direct Indirect 

lnexpcst -0.0043** 0.0130* -0.0018    
 (0.038) (0.094)  (0.759)     
lnexpshcst    0.0092* 0.0319*** 0.0099 
    (0.088)  (0.003) (0.173) 
constant -0.8008*** -1.7087*** -1.7252*** -0.7834*** -1.5127*** -1.7418*** 
 (0.000)  (0.000)  (0.000)  (0.000) (0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
28,189  
0.26  

Yes  
Yes  
Yes  
28,189  
0.13  

Yes  
Yes  
Yes  
28,189  
0.23  

Yes  
Yes  
Yes  
28,189  
0.27 

Yes  
Yes  
Yes  
28,189  
0.13 

Yes  
Yes  
Yes  
28,189  
0.23 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects.  

 

                                                           
10 A third explanation, which has been consistently observed in the trade literature, is the fact that workers in exporting 

sectors / firms may have higher levels of productivity than those in sectors / firms producing for the domestic sector, and thus 
command higher wages. Thus, the ‘labor demand’ effect is coming through compensation rather than through higher levels of 
employment. However, this may not be captured with the Labor Content of Exports Data, which is constructed under the 
assumption that exporters and non-exporters have access to the same production technologies. 



 28 

Distributional effects – relative demand for skilled labor 

Exporting also appears to have distributional effects in terms of skills – measured as share of total 

labor compensation going to skilled versus unskilled labor. Though the level of exports does not correlate 

with the relative demand for skilled labor overall (Table 3), this finding is confounded by two opposing 

effects – an increase in the relative demand for skilled labor in the direct exporting sectors, accompanied 

by a decrease in the relative demand for skilled labor in other sectors in the economy. The negative 

indirect effect may reflect the fact that as exports expand, firms are relying increasingly on skills-intensive 

imported inputs, with compositional shifts to less-skill intensive inputs.  

Table 3: Correlation of share of skilled labor with export levels and share 
  Export levels   Export share  

Dependent 

variable: SHS
cst 

Overall Direct Indirect Overall Direct Indirect 

lnexpcst -0.0001 0.0017*** -0.0018***    
 (0.839) (0.003)  (0.001)     
lnexpshcst    -0.0001 0.0014 -0.0015 
    (0.868) (0.868) (0.298) 
constant 0.2617*** 0.1085*** 0.1532*** 0.2724*** 0.1245*** 0.1479*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
28,189  
0.82  

Yes  
Yes  
Yes  
28,189  
0.55 

Yes  
Yes  
Yes  
28,189  
0.58 

Yes  
Yes  
Yes  
28,189  
0.82  

Yes  
Yes  
Yes  
28,189  
0.55 

Yes  
Yes  
Yes  
28,189  
0.58 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions control for gross output (in natural logarithms) 
and include country-sector, sector-year, and country-year fixed effects.  

How results vary across sectors and country income levels 

Overall results may mask different patterns of outcomes across sectors and/or country groupings. 

Indeed, overall results may be driven by specific sectoral or country characteristics. In this subsection, we 

discuss briefly how the previous results on the relationship between export integration and labor market 

outcomes varies across sectors and country groupings.  

Sectoral patterns 

Figure 4 illustrates the main sectoral relationships across all results measured above – note that the 

coefficients are presented in the chart only where the regression shows a significant association with the 

dependent variable. Several notable findings emerge. First, while labor demand is positively correlated 

with export intensity overall (as noted above), we find a negative correlation for the services sector, driven 

especially by the services sectors’ backward linkages. That is, as services sectors become more export 

intensive, demand for labor from upstream sectors supplying to the services sectors declines. One 

explanation for this set of findings could be compositional shifts. For example, non-export-intensive 

services sub-sectors may use more domestic inputs. Moreover, services are relatively less input-intensive; 

they are also less capital intensive, which may explain why the relative returns to labor increase directly 

in the services sector with rising export intensity. Even if manufacturing or agriculture substituting some 

domestic inputs for foreign inputs as they export more, they may at the same time increase their inputs 
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from other sectors, like services. Thus, there may be more possibilities for additional domestic linkages to 

upstream sectors in agriculture and manufacturing than services.  

Second, there appear to be particular dynamics in the manufacturing sector regarding the relative 

demand for skilled labor. In the case of export levels, rising export integration in the manufacturing sector 

is associated with increasing demand for skilled (over unskilled) labor directly in the manufacturing sector, 

but greater demand for unskilled labor in upstream sectors. This is line with the overall findings above, 

suggesting potential effects of specialization and sectoral polarization resulting from trade integration, 

and highlights that this appears to be coming principally through the manufacturing sector. 

Figure 4: Correlation between labor outcomes and export integration by sector 
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Country income group patterns 

Figure 5 illustrates the main relationships by country income group. The overall results of export 

integration on the demand for labor are robust across all four income groups. Both export level and share 

positively and significantly correlate with labor demand within each of the four country groups. And, 

although the magnitudes do not vary substantially, there is some evidence of a U-shaped relationship, 

whereby the relationship between exports and the demand for labor is strongest in low and high come 

countries. The patterns on returns to labor are more mixed, and highlight important differences from the 

overall results. For example, the negative correlation found with exporting and the labor share is only 

negative for low- and lower-middle income countries, and turns positive for high income countries 

(though small). Moreover, the positive correlation found with export intensity and the returns to labor is 

strongest for high-income countries, with either insignificant or low measures for developing country 

groups. A similar pattern is evident with regard to relative demand for skilled labor. 

Overall, the country income group distinctions suggest that the overall gains to labor from export 

integration are highest in high income countries, while for low income countries increased demand for 

labor may not translate into wage gains11. However, in low income countries the overall gains to labor 

coincide with increasing wedge in the relative demand for skilled versus unskilled workers, which may 

have distributional effects in the labor market. 

 

 

 

 

 

 

 

 

 

 

 

                                                           
11 Note, however, that the results on labor share simply indicate relative returns for labor versus capital. In the presence of 

significant increased demand for labor, limited wage growth may be one of several possible explanations for the lack of positive 
correlation on labor share.  
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Figure 5: Correlation between labor outcomes and export integration by country income group 
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higher quality products, and ultimately grow their own domestic value added embodied in exports. 

Though the overall share of domestic value added in gross exports often declines as a result of greater 

GVC participation as a buyer, countries are able to capture a smaller share of a larger pie, where the net 

effect is positive. However, the effects on social upgrading, in terms of labor, are less studied. 

We focus on two specific patterns of GVC integration – backward (or ‘buying-side’) and forward (or 

‘selling-side’). Backward integration is defined by the use of foreign inputs in production that is exported; 

in other words, buying foreign inputs in order to export. As was the case with exports in the previous 

section, we measure this both in terms of overall levels (foreign value added in exports, or FVAX) and in 

terms of intensity (foreign share of total value added in exports, or FVAXSH). Forward integration is 

defined by the incorporation of a country-sector’s exports in the production of exports by a third country. 

This is measured in terms of overall levels (domestic value added embodied in third-country exports, or 

DVA3X) and in terms of intensity (share of domestic value added embodied in third-country exports, or 

DVA3XSH). 

Figure 6 and 7 provide perspective on country dynamics across both measures of GVC integration. 

Countries that are the most integrated in terms of foreign value added include a mix of mainly low and 

middle-income economies in Eastern Europe and East Asia; while high income economies in both regions 

show high levels of backward integration but lower intensity of foreign input use, due mainly to their 

having develop deep domestic supply chains. The least integrated countries on the buying side and mainly 

low and middle-income countries that are commodity exporters. The picture for forward integration is 

rather different and more eclectic, including many natural resources exporters (whose outputs are used 

in downstream production) as well as a slightly higher income mix of European and Asian manufacturing 

and services exporters.  

The scatterplot in Figure 6 (bottom) shows a strong correlation between the growth of backward 

integration in terms of both level and share over the decade 2004-14. Among the countries that have 

experienced the greatest backward integration in GVCs are manufacturing exporters like Vietnam and 

Bangladesh, but also commodity exporters like Madagascar, Benin, and Botswana. European exporters, 

including in Central and Eastern Europe as well as (notably) Greece also experienced rapid buying-side 

GVC integration. India is also a notable leader in backward GVC integration over the past decade. While 

of these countries also experienced strong forward integration over the decade (e.g. Japan, Greece, and 

Benin), others notably became more integrated backward while becoming less integrated forward – 

among them are Cambodia, Croatia, and Turkey, which may suggest growth in foreign input-supported 

production is going mainly to end products in value chains or is concentrated on serving expanding 

domestic markets rather than exports (Figure 7, bottom). 
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Figure 6: Foreign value-added in exports – levels and share by country, 2014 (top); – change in levels and share 

by country, 2004-14 (bottom) 

 
*Note: axis lines represent average across the 118-country sample 
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Figure 7: Domestic value-added in third-country exports – levels and share by country, 2011 (top); – change in 

levels and share by country, 2004-11 (bottom) 

  

*Note: axis lines represent average across the 118-country simple 
 

Figure 8 combines both measures of GVC participation in a scatter plot, focusing on changes in 

levels over the period 2004-2011. Those countries with the largest increases in GVC participation both 

on the buying and selling side are shown in the top right quadrant. It includes Madagascar and Panama, 

but also Qatar, Peru, Albania, Slovakia, India, Nicaragua and Benin, Bangladesh, Cambodia, Vietnam, 

and Lao, among others. 
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Figure 8: Foreign value added in exports and domestic value added in third country exports  – change in levels by 

country, 2004-11 

Note: axis lines represent average across the 118-country sample 

Figures 9 and 10 provide similar perspective on GVC integration across sectors, based on a 43-sector classification 

of GTAP12. The scatterplot in figure 9 (top) shows that while many manufacturing sectors have strong backward 

integration, some of more heavily reliant on foreign inputs (e.g. apparel, leather, electronics, and transport 

equipment, which are typically cited as ‘GVC sectors’), while other subsectors like food, metal, and mineral 

products (which rely more on natural resources) make significant use of foreign inputs but have much less reliance 

on imports as a share of their value added. These dynamics may well contribute to very different labor market 

outcomes. The sectors that are most forward integrated into GVCs, by contrast, are almost all services, including 

transport, trade, and business services. A number of manufacturing sectors have high levels of forward integration, 

but few have significant shares of output going into third-country exports, which suggests most GVC oriented 

production is either producing finished goods or leverages domestic production into export markets.  

In terms of the patterns of integration over the past decade, the scatterplots on the bottom show 

much heterogeneity. Notably, many large manufacturing subsectors have experiencing declining 

backward integration and very small growth in forward integration, suggesting either a general 

retrenchment of manufacturing GVCs or a relative growth in opportunities in domestic markets. This trend 

is confirmed plotting both types of GVC integration (changes in levels) over the period 2004-11 into one 

graph (Figure 11). Meanwhile services sectors appear to have experienced the fastest expansion of GVC 

integration (from a relatively low base) both in terms backward and forward integration. 

                                                           
12 The analysis excludes one sector from GTAP – ‘Dwellings’. 
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Figure 9: Foreign value-added in exports – levels and share by sector, 2014 (top); – change in levels and share by 

sector, 2004-14 (bottom) 

*Note: axis lines represent average across the 42-sector GTAP sample (excludes ‘Dwellings’ sector) 
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Figure 10: Domestic value-added in third-country exports – levels and share by sector, 2011 (top); – change in 

levels and share by sector, 2004-11 (bottom) 
 

*Note: axis lines represent average across the 118-country sample 
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Figure 11: Foreign value added in exports and domestic value added in third country exports  – change in 

levels by sector, 2004-11 

*Note: axis lines represent average across the 118-country sample 

 

5.2. Results: backward GVC integration 

Summary of results 

Demand for labor 

We look to see whether GVC participation as a buyer is also correlated with better labor market 

outcomes. This section analyzes the relationship between trade integration from the point of view of 

importing to export using the sample of 57 sectors for the years 2001, 2004, 2007, 2011, and 2014. The 

trade integration measures include the level and the share of foreign value added in gross exports, and 

the labor market outcomes include total labor value added, the share of labor value added in total value 

added, and the ratio of labor value added of skilled to unskilled workers. 

We find that labor demand is positively correlated with GVC participation as a buyer (Table 4), with a 

magnitude broadly similar in scale to what we found for exports overall. Specifically, a one percent 

increase in the level of foreign value added in exports is associated with a 0.40 percent increase in total 

labor value added. As was the case for exports overall, this growth in labor compensation takes place both 

directly in the sector as well as in upstream sectors in the economy, with indirect sectors having an even 

stronger labor demand response to export growth. However, Table 4 shows that the intensity of backward 

GVC integration is negatively correlated with labor demand directly in the sector – a one percent increase 

in the share of foreign value added in exports is associated with a 0.51 percent overall decline in labor 

demand. This supports the findings on the negative impacts of offshoring on labor demand cited earlier 

(section 2.2). This result is not surprising; and, combined with the finding on export levels, suggests the 
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use of foreign value added may contribute to faster overall export growth, offsetting the effect we observe 

for foreign value-added shares and resulting in greater aggregate demand for labor.13  

Moreover, it is important to note that a high intensity of use of foreign inputs is not associated with 

lower demand for labor in upstream sectors (in fact, the coefficient is positive, but insignificant). On the 

other hand, while Cali and Hollweg (2017) similarly show greater GVC participation to be associated with 

lower direct labor value added in GVC-intensive sectors in South Africa, they find that this decline is more 

than compensated for through stronger backward linkages with input-supplying sectors, notably services 

sectors. It may well be that the higher foreign value added (growing faster than export growth overall) 

has a positive impact on labor demand in indirect (upstream) sectors, but when opening to imports for 

exporting, countries are also opening to imports of production consumed domestically. The net effect 

may be limited, suggesting that, at least in the short term, openness to imported inputs for GVCs has 

limited spillover effects outside the GVC sectors. 

Table 4: Correlation of labor value added with foreign value added levels and share 
 Foreign value-added levels Foreign value added share 

Dependent 
variable: lnLVAcst 

Overall Direct Indirect Overall Direct Indirect 

lnfvaxcst  0.4021*** 0.4067*** 0.4514***    
 (0.000)  (0.000)  (0.000)     
lnfvaxshcst     -0.5087*** -0.6349*** 0.0269 
    (0.000)  (0.000)  (0.771)  
constant 4.9885*** 4.1314*** 4.0798*** 3.4142*** 2.3615*** 3.4014*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
28,189  
0.41  

Yes  
Yes  
Yes  
28,189  
0.32  

Yes  
Yes  
Yes  
28,189  
0.46  

Yes  
Yes  
Yes  
28,189  
0.25  

Yes  
Yes  
Yes  
28,189  
0.21  

Yes  
Yes  
Yes  
28,189  
0.24  

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects.  

Returns to labor 

The findings on returns to labor for backward GVC integration contrast sharply with those for exports 

overall. While export integration was associated with (limited) positive returns to labor only in direct 

exporting sectors, GVC expansion on the buying side is associated with relative gains in the labor share in 

upstream sectors, with no significant relationship in direct GVC sectors. Specifically, a one percent 

increase in the level of foreign value added in exports is associated with a 0.53 percent increase in the 

labor share of value added in upstream sectors, although it has no significant overall effect. Meanwhile, a 

one percent increase in the foreign value added share of exports is associated with a 0.08 percent increase 

in the labor share overall, driven by a 0.61 percent increase in the labor share of value added in upstream 

sectors (even if there is a negative, but insignificant, relationship with the labor share directly in GVC 

sectors). These findings are in contrast to the literature suggesting a negative impact of offshoring on the 

                                                           
13 One potential explanation for the negative relationship with labor demand could be declining exports (denominator) 

which mechanically results in higher foreign value added shares. However, this scenario is likely not driving the results for three 
reasons: (i) First, the regressions control for three sets of fixed effects which should capture such developments to some extent. 
(ii) Second, the dataset reveals that there was only one country and two sectors which experienced declining exports over the 
period covered. (iii) Finally, declining exports can be expected to lower the numerator (FVAX) in a GVC environment.  
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labor share, in particular in developed countries (section 2.3). One likely explanation is that the negative 

effects in these studies were measured at the sector level, but did not take into account indirect effects 

on supplying sectors. Focusing on the direct correlation in our results confirms a negative (but 

insignificant) coefficient on the foreign value added share measure. 

These findings may well reflect compositional changes, where domestic inputs that are more labor 

intensive are being used relatively more for production as countries integrate into GVCs. This is in line 

with findings from Cali and Hollweg (2017) for the South African automotive sector, and fits with the 

anecdotal evidence that GVC integration often involves substitution of domestic for foreign production 

inputs, but more intensive use of (labor intensive) services inputs to address the greater transport and 

transaction intensity of GVC production. Moreover, literature (Farole and Pathikonda, 2017; Taglioni and 

Winkler, 2017) suggests that GVC integration entails the use of upstream inputs that are not only more 

labor intensive, but also more skills intensive, which contrasts with non-GVC exports that rely on relatively 

more commodified upstream inputs.  

Table 5: Correlation of labor share with foreign value added levels and share 
 Foreign value-added levels Foreign value added share 

Dependent 
variable: lnLScst 

Overall Direct Indirect Overall Direct Indirect 

lnfvaxcst  0.0032 0.0079 0.0525***    
 (0.376)  (0.355)  (0.000)     
lnfvaxshcst     0.0824** -0.0517 0.6110*** 
    (0.016)  (0.351)  (0.000)  
constant -0.8072*** -1.6642*** -1.7158*** -0.8414*** -1.9028*** -1.2688*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
30,303  
0.27  

Yes  
Yes  
Yes  
30,303  
0.13  

Yes  
Yes  
Yes  
30,303   
0.25  

Yes  
Yes  
Yes  
30,303   
0.28  

Yes  
Yes  
Yes  
30,303   
0.13  

Yes  
Yes  
Yes  
30,303   
0.48  

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects.  

Distributional effects – relative demand for skilled labor 

Indeed, our findings suggest that GVC expansion on the buying side (in both levels and shares) is 

associated with a higher relative demand for skilled labor in input-supplying sectors, with lower relative 

demand (measuring GVC integration as share of foreign value added in exports) for skills directly in the 

GVC sectors (Table 6). Again, this stands in contrast to the findings for exporting overall (in levels), where 

the demand for skilled labor came directly in the exporting sector, while the relationship was negative for 

upstream sectors. These are in line with the previous findings that labor demand and (especially) returns 

to labor in upstream sectors are associated with backward GVC integration, and fits the hypothesis that 

backward GVC integration contributes to an aggregate dynamic of increasing relative returns to skilled 

labor. 

Interestingly, the literature on the role of offshoring for the relative demand for skilled labor tends to 

support a demand bias in favor of skilled labor at the sector level, while we find a negative correlation 

(see section 2.4). Since the majority of these studies focus on industrialized and emerging economies, our 

results could be driven by the large number of developing countries in our sample that specialize in low-

skilled tasks favoring the demand for unskilled labor. Research also suggested a positive wage effect from 
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importing in developing countries (section 2.2). This hypothesis is also supported by the correlations 

differentiating by income level which show a negative correlation for middle-income countries (Figure 

13).  

Table 6: Correlation of share of skilled labor with foreign value added levels and share 
 Foreign value-added levels Foreign value added share 

Dependent 

variable: SHS
cst 

Overall Direct Indirect Overall Direct Indirect 

lnfvaxcst  0.0014** 0.0000 0.0014**    
 (0.000)  (0.983)  (0.034)     
lnfvaxshcst     0.0152*** -0.0160*** 0.0312*** 
    (0. 000)  (0.000)  (0.000)  
constant 0.2846*** 0.1237*** 0.1610*** 0.3169*** 0.0939*** 0.2229*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
28,189  
0.82  

Yes  
Yes  
Yes  
29,168  
0.60  

Yes  
Yes  
Yes  
29,168   
0.35  

Yes  
Yes  
Yes  
28,189   
0.82  

Yes  
Yes  
Yes  
28,189   
0.55  

Yes  
Yes  
Yes  
28,189  
0.60  

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions control for gross output (in natural logarithms) 
and include country-sector, sector-year, and country-year fixed effects.  

How results vary across sectors and country income levels 

Sectoral patterns 

Looking at sectoral patterns in Figure 12 helps clarify the above findings. In terms of labor demand, 

results for foreign value added in levels are similar to what we observed for exports overall, with strong, 

positive correlations across all sectors, with a somewhat more moderate impact in services than in 

agriculture and manufacturing. One difference is that the effect is slightly larger here for indirect rather 

than direct sectors, while we found the opposite for exports overall.  

While we found no significant relationship overall with the share of foreign value added with respect 

to indirect sectors, Figure 12 shows this is because a negative correlation in upstream manufacturing 

sectors is offset by a positive association in services and agriculture. This may suggest that, as may be 

expected, opening up to foreign inputs has a negative impact on labor demand in those sectors 

(manufacturing) more likely to face import competition, while less tradable sectors like services and 

agriculture are less affected by import competition and (as noted previously, at least in the case of 

services) benefit from induced demand resulting from expansion of GVCs. However, even the 

manufacturing sector shows positive association between backward GVC integration and relative returns 

to labor as well as demand for skills in its upstream sectors.  

Labor outcomes felt directly from exports of the agriculture export sector, on the other hand, is 

negatively associated with increased GVC participation as a buyer. More GVC integration of the sector as 

a buyer (as a share of gross exports) is associated with lower labor compensation, as well as the labor 

share and the relative demand for skilled labor. This may be due to substitution effects of domestic 

agriculture for imported inputs, or moving away from raw commodities exports. In fact, the positive 

indirect effects felt from the agriculture sector for other sectors’ GVC participation points to larger 

potential of the sector as a supplier for downstream export production that link to agriculture. 
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Figure 12: Correlation between labor outcomes and backward (buying-side) GVC integration by sector 

 
 

 

 

  

 

Country income group patterns 

In terms of country income group patterns, Figure 13 shows an even stronger U-shaped relationship 

than we found for exports overall, with relationships strongest for low and high-income countries. This is 

particularly evident in the findings for labor demand. This may be related to systematic characteristics of 

GVC integration and labor markets in low and high-income countries, or may simply reflect less 

heterogeneity in the economies of these country groups than in middle-income economies.  
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It is worth noting that the results on labor share and the demand for skilled labor are particularly 

strong for high-income countries, which buying-side GVC integration is associated with strong gains in the 

relative returns to labor and in the demand for skilled labor (the latter resulting suggesting that the 

increased returns to labor are likely to be concentrated among skilled workers).  

The results also suggest that labor market polarization is also likely to result from buying-side GVC 

integration (for both foreign value added levels and shares) across all income categories, in particular 

high- and low-income countries, confirming the U-shaped effect we found for labor value added. The 

strong correlation in low-income countries may run counter to the discourse that GVC integration leads 

to specialization based on comparative advantage, which would presumably result in an increased 

demand for unskilled (low wage) labor in these countries. However, given the relative skills mix in low-

income countries, GVCs that are seeking low-wage locations on a global basis, will tend to require skills 

that are at the higher end of the scale within a low-income country. So, while they may contribute to 

convergence in labor demand and wages on a global basis, it may still result in polarization at the country 

level.  

Figure 13: Correlation between labor outcomes and backward (buying-side) GVC integration by country income 

group 
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5.3. Results: forward GVC integration 

Countries also integrate into GVCs as sellers, by supplying intermediate inputs for other countries’ 

exports. For example, Pakistan may produce textile fabric that is used to make clothing exported by 

Bangladesh, the Czech Republic may produce exhaust systems that are incorporated into an automobile 

produced in Germany, or Malaysia may produce microchips that are included in US-developed iPhone 

manufactured in China. Exporting through a GVC may not only contribute to higher demand and output 

but also change the way a firm (sector, country) produces, contributing spillovers through quality 

demands (standards), scale, and competition (Farole and Winkler, 2014). Does forward participation in 

GVCs support social upgrading differently than backward participation in GVCs? Are there differences 

between exporting intermediate inputs, and exporting in general? 

This section analyzes the relationship between trade integration from the point of view of exporting 

intermediate inputs using the sample of 43 sectors for the years 2004, 2007, and 2011. The trade 

integration measures include the level and the share of domestic value added in third countries’ exports 

(DVA3X and DVAX3). These are assessed against the same three labor market outcomes covered in the 

previous sections – total labor value added (labor demand), the share of labor value added in total value 

added (labor share), and the ratio of labor value added of skilled to unskilled workers (relative demand 

for skilled labor). However, our trade integration measure is more relevant for manufacturing sectors, 

which is where we focus our results. For example, in agriculture a higher share of domestic value added 

in third countries’ exports does not necessarily mean higher GVC integration, it could rather mean a 

stronger export orientation of commodities. 

Overall the results for forward GVC integration differ considerably from those for backward 

integration and are closely in line with the results for exports overall. Moreover, the results suggest little 

to no labor market spillover from forward GVC integration, in significant contrast to what we found for 

backward GVC integration. 

Summary of results 

Demand for labor 

We find that labor demand is positively correlated with GVC participation as a seller (Table 7). A one 

percent increase in the level of domestic value added in third countries’ exports is associated with a 0.19 

percent increase in total labor compensation. This is a much lower magnitude than we found for exporting 
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and for backward GVC integration. Again, as with exports and GVC integration as a buyer, we find growth 

in labor compensation happens both directly in the sector as well as in upstream supply sectors.  

Table 7: Correlation of labor value added with domestic value added in 3rd-country exports levels and share 
 Domestic value-added in 3rd country export levels Domestic value-added in 3rd country export share 

Dependent 
variable: lnLVAcst 

Overall Direct Indirect Overall Direct Indirect 

lndva3xcst  0.1851*** 0.2278*** 0.1850***    
 (0.000)  (0.000)  (0.000)     
lndva3xshcst     -0.2387*** -0.2429*** -0.2322*** 
    (0.000)  (0.000)  (0.771)  
constant 5.1552*** 4.3526*** 3.9489*** 5.5378*** 5.1100*** 4.2414*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
11,131  
0.51  

Yes  
Yes  
Yes  
11,131  
0.35  

Yes  
Yes  
Yes  
11,128  
0.49  

Yes  
Yes  
Yes  
11,131  
0.59  

Yes  
Yes  
Yes  
11,131  
0.39  

Yes  
Yes  
Yes  
11,128 
0.57  

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions cover the years 2004, 2007, and 2011. 

However, one significant difference we find is that greater intensity (share) of forward GVC integration 

is associated with lower demand for labor both in direct and indirect sectors. A one percent increase in 

the share of domestic value added in third countries’ exports is associated with a 0.24 percent decrease 

in total labor compensation. This result is somewhat surprising. While it is understood that a high share 

of backward integration may have negative implications for labor demand (by definition, it involves 

substitution of domestic for foreign value added), it is less clear why this would be the case for forward 

integration. A higher DVA3XSH can be interpreted as a stronger specialization in activities that are further 

removed from the final consumer (otherwise they could be directly consumed by the trading partner, and 

not integrated into exports). If this is correlated with lower-value-added activities, it could explain the 

correlation with lower labor compensation, although this should then be apparent from the results on 

labor share and the demand for skilled labor (which are, in fact, insignificant – see below). Another 

explanation may be that there is substantial overlap between forward and backward GVC integration – 

firms that export intermediates in value chains are also more likely to source their inputs globally).  

Returns to labor 

The relative returns to labor is also positively correlated with GVC participation as a seller (Table 8). A 

one percent increase in the level of domestic value added in third countries’ exports is associated with a 

0.08 percent increase the labor share. This result is driven only by the positive relationship in direct 

exporting sectors – results for upstream sectors are insignificant, as are results for the intensity of forward 

GVC integration. These results are broadly in line with what was found for exporting overall, but contrast 

with the results for GVC integration as a buyer, where the relationship was strong and positive for 

upstream sectors rather than for direct exporting sectors.  

Table 8: Correlation of labor share with domestic value added in 3rd-country exports levels and share 
 Domestic value-added in 3rd country export levels Domestic value-added in 3rd country export share 

Dependent 
variable: lnLScst 

Overall Direct Indirect Overall Direct Indirect 

lndva3xcst  0.0078** 0.0505*** 0.0060    
 (0.000)  (0.001)  (0.326)    
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lndva3xshcst     -0.0017 -0.0045 0.0041 
    (0.365)  (0.425)  (0.238)  
constant -0.8997*** -1.7024*** -2.0613*** -0.8773*** -1.5160*** -2.0574*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
11,131  
0.34  

Yes  
Yes  
Yes  
11,131  
0.13  

Yes  
Yes  
Yes  
11,128  
0.28  

Yes  
Yes  
Yes  
11,991  
0.33  

Yes  
Yes  
Yes  
11,991  
0.13  

Yes  
Yes  
Yes  
11,988 
0.28  

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions cover the years 2004, 2007, and 2011. 

 

Distributional effects – relative demand for skilled labor 

In terms of the relative demand for skilled labor, results for GVC integration as a seller are, again, in 

line those for exporting overall and contrast with those for GVC integration a buyer. While there is no 

correlation in the overall sample, this is driven by confounding direct and indirect effects. This may be 

associated to sectoral differences in sectors more likely to be used as inputs for further processing, such 

as commodities or services.  

Table 9: Correlation of shared of skilled labor with domestic value added in 3rd-country exports levels and share 
 Domestic value-added in 3rd country export levels Domestic value-added in 3rd country export share 

Dependent 

variable: SHS
cst 

Overall Direct Indirect Overall Direct Indirect 

lndva3xcst  -0.0007 0.0005* -0.0013**    
 (0.107)  (0.077)  (0.048)    
lndva3xshcst     -0.0004* -0.0003 -0.0001 
    (0.059)  (0.200)  (0.650)  
constant 0.2583*** 0.1229*** 0.1354*** 0.2601*** 0.1290*** 0.1311*** 
 (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 

Yes  
Yes  
Yes  
11,132  
0.25  

Yes  
Yes  
Yes  
11,132  
0.23  

Yes  
Yes  
Yes  
11,128  
0.30  

Yes  
Yes  
Yes  
11,132  
0.25  

Yes  
Yes  
Yes  
11,132  
0.23  

Yes  
Yes  
Yes  
11,988 
0.30  

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions control for gross output (in natural logarithms) 
and include country-sector, sector-year, and country-year fixed effects. Regressions cover the years 2004, 2007, and 2011. 

 

How results vary across sectors and country income levels 

Sectoral patterns 

Figure 14 summarizes the sectoral results for the tests of forward GVC integration. Interestingly, 

nothing is significant for the manufacturing sector when looking at the association between levels of 

foreign GVC integration and labor demand. On the other hand, the negative association between the 

intensity (share) of forward integration and labor demand is significant, both for direct exports and 

upstream suppliers in manufacturing. This may be because downstream sectors in manufacturing in GVCs 

– for example assembly functions of the final product – are more labor intensive, such as apparel versus 

textile production.   
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The positive association between forward GVC integration in levels and returns to labor (labor share) 

are also significant for the manufacturing sector – where the result is significant for direct exporting 

sectors. Measuring forward integration in terms of intensity (share of domestic value added in 

intermediate exports), manufacturing shows a strong, positive association, but this time only in upstream 

sectors and not direct in exporting sectors.  

Figure 14: Correlation between labor outcomes and forward (selling-side) GVC integration by sector 

  

  

 
SHS - Domestic value added in 3rd country export levels 

 
No significant associations  

 

Country income group patterns 

Variations at the country income group level are less confounding, although the patterns are 

somewhat different than what we see for exports and GVC integration as a buyer (Figure 15). In particular, 

the U-shaped pattern of magnitude is less evident, and lower middle-income countries show a stronger 

relationship, both in terms of labor demand and returns to labor. There is no clear reason why this is the 
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case, although it may reflect a concentration of commodity exporters among this group. Overall, however, 

high income countries again show the strongest overall relationship between trade integration and labor 

market outcomes, and are the only income group that shows a significant (positive) correlation between 

GVC integration as a seller and the increased demand for skilled labor. High income countries also show 

a very strong and significant decline in the labor share associated with greater forward GVC integration, 

which suggests that high income countries may be effective in integrating into GVCs in segments with 

higher relative profits.  

Figure 15: Correlation between labor outcomes and forward (selling-side) GVC integration by country income 

group 
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6. The role of policy as a mediating factor 

This section considers what role different structural conditions, endowments, and policies may play 

in mediating the trade-labor relationship. We limit our assessment to three domains that are the focus of 

this paper, and are amenable to policy over the short or long term: (i) human capital; (ii) labor markets; 

and (iii) trade. Skills upgrading, labor market policy and trade policy influence the quality and availability 

of workers and foreign inputs, and differences across countries are therefore likely to shape the GVC 

participation-labor market nexus.  

6.1. Empirical strategy and data 

We are interested in the role policy can play in mediating the relationship between trade and the 

labor-market outcomes. We thus interact the trade measure with select policy measures pertaining to 

skills, labor market policy and trade policy to detect the joint effect. Equations (1) and (2) for labor demand 

and labor shares then turn into: 

𝐥𝐧𝑳𝑽𝑨𝒄𝒔𝒕 =  𝜶 +  𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 +  𝜹𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 ∗ 𝒑𝒐𝒍𝒊𝒄𝒚𝒄 +  𝜶𝒄𝒔 +  𝜶𝒔𝒕 +  𝜶𝒄𝒕 + 𝜺𝒄𝒔𝒕   (1b) 

and 

𝐥𝐧𝑳𝑺𝒄𝒔𝒕 =  𝜶 + 𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 +  𝜹𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 ∗ 𝒑𝒐𝒍𝒊𝒄𝒚𝒄 +  𝜶𝒄𝒔 +  𝜶𝒔𝒕 +  𝜶𝒄𝒕 +  𝜺𝒄𝒔𝒕   (2b) 

 

The effect trade integration for the policy measure of interest is given by the sum of γ + δ*policy, 

while the effect for the average is given by γ only. If δ > 1 (δ < 1, resp.), the joint effect is larger (smaller, 

resp.) for a certain policy compared to the situation without the policy in place.  

As in the previous two models, we also assess the role of policy in mediating the relationship between 

trade and the relative demand for skills. Equation (3) will turn into: 

𝑺𝑯𝑺
𝒄𝒔𝒕 =  𝜶 + 𝜷𝟏𝐥𝐧𝒀𝒄𝒔𝒕 + 𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 + 𝜹𝐥𝐧𝒕𝒓𝒂𝒅𝒆𝒄𝒔𝒕 ∗ 𝒑𝒐𝒍𝒊𝒄𝒚𝒄 +  𝜶𝒄𝑠 +  𝜶𝒔𝒕 + 𝜶𝒄𝒕 +  𝜺𝒄𝒔𝒕       (3b) 

Human capital is operationalized on the education side by the expected years of schooling (Barro and 

Lee 2013), which gives a quantitative measure of the education system. We also use an index of 

educational quality provided by the WEF on the basis of their Executive Opinion Survey as qualitative 

measure. WEF scores range from 1 to 7, with 7 being the optimal value.  

Labor market policy is examined using Heritage’s labor freedom index that captures labor market 

institutions. The Heritage score ranges from 0 to 100 = highest freedom. It includes various aspects of the 

legal and regulatory framework of a country’s labor market, such as minimum wages; laws inhibiting 

layoffs; severance requirements; and measurable regulatory burdens on hiring, hours, and so forth. The 

measure is mainly based on data from the World Bank’s Doing Business study.  

We add a measure of trade freedom from the Heritage Foundation, which is a composite measure of 

the trade-weighted average applied tariff rate and non-tariff barriers with scores ranging from 0 to 100 

(highest trade freedom), reflecting the absence of trade protectionism. The measure is based on various 
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underlying sources including data from World Bank, the World Trade Organization, and the Economist 

Intelligence Unit, among others. 

Due to missing data for some years, the policies are measured as the average of the available data 

across the period. The policy variables by country are shown in Appendix 6. Box 2 discusses possible 

problems and challenges of assessing the role of policy in the trade and labor market outcome nexus. We 

again focus on the six measures of trade and GVC integration used throughout the paper.  

Box 2: Econometric and data challenges to assessing the mediating effects of policy 

There are several challenges with regard to the econometric specification and data. First, this is a preliminary 

investigation with an aim to test broad relationships in specific policy domains, but is not a comprehensive 

assessment. As a result, we only select one or two indicators per broad policy category, but do not investigate the 

type of policy in detail. The choice of policy variables is predominantly driven by data availability.  

Moreover, the data for the large sample of developing countries used in this study are limited in their time 

coverage. For example, years of schooling is only available for 5-year intervals, while the quality of education 

index is only available from 2006 onwards. We therefore restrict ourselves to looking at averages over time. 

Results are thus explained by cross-country differences, rather than changes over time.  

Third, there is likely high correlation among the policy variables. The correlation matrix below suggests that 

schooling and quality of education show a correlation coefficient of 0.6. Similarly, trade freedom is highly 

correlated with both skills variables, showing a correlation coefficient of 0.64 with schooling and of 0.54 with 

quality of education. This makes it more difficult to attribute a mediating role of policy to a specific type of policy 

indicator.  

  schooling qualeduc laborfree tradefree 

schooling 1.000       

qualeduc 0.606 1.000     

laborfree 0.353 0.399 1.000   

tradefree 0.637 0.537 0.333 1.000 

Finally, there is potential endogeneity between policy and the outcome variables of interest. If the policy 

variables are endogenous to changes in the labor market outcomes, the causality can run in both directions. For 

example, skills improvements can result in a higher share of skilled labor in total compensation, while a higher 

relative demand for skills can also foster investments into skills and education. One econometric solution to 

reduce possible endogeneity is to use time lags or instruments for the policy variables. Due to the incomplete 

time series and sparse data availability, we are unable to address this problem econometrically. However, we 

ensure to not imply causality when discussing the results.  

6.2. Literature 

There is a substantial body of research connecting all of these policy domains to labor market 

outcomes as well as, separately, with trade and investment. However, there has been limited research 

addressing the intersection of these relationships.  The literature on FDI, which has been the focus of 

much research over the past 20 years, has identified a variety of policies and other outcomes that mediate 

productivity spillovers to the domestic economy (see Taglioni and Winkler [2016] for a review). This 



 51 

literature is paricularly relevant in the context of mediating factors between GVC participation and labor 

market outcomes. First, FDI is an important first step for entering GVCs. Second, the literature has also 

robustly established that there are important productivity spillovers from GVC participation, particularly 

through backward linkages to the domestic economy. And third, policies that help increase domestic firm 

productivity vis a vis FDI would also be expected to influence labor-market outcomes. As such, we draw 

on this literature as the basis for our choice of policy-relevant variables. 

Education and skills influence the share of human capital in firms and are particularly important for 

expanding trade integration and spillovers from FDI (Farole and Winkler 2014). Meyer and Sinani (2009) 

show evidence that the share of workers with tertiary education significantly affects FDI spillovers. This 

relationship takes a U-shaped form, that is, only below or above certain threshold levels of human capital 

does the extent of spillovers increase (Meyer and Sinani 2009). Tytell and Yudaeva (2007) found for 

Romania that productivity spillovers from FDI in manufacturing are significantly lower in regions with a 

low share of education. Farole and Winkler (2015) confirm for a sample of 78 low-and middle-income 

countries that a country’s government spending on education as percentage of GDP has a strongly positive 

productivity effect.  

Shifting the focus to the labor market effects from offshoring, Winkler and Milberg (2015) find for the 

US manufacturing sector that the negative effect of offshoring on the labor share between 1995 and 2008 

is mitigated by higher spending on education and a higher share of workers with tertiary education. 

Kummritz, Taglioni and Winkler (2017) confirm the positive mediating effect of skills building for the value-

added gains from GVC integration as a seller in a sample of 61 countries. A higher expected number of 

years of schooling (Barro and Lee 2013), share of workers with a secondary degree, or higher, in the total 

workforce (WDI), as well as better educational quality and more on-the-job training all show a positive 

interaction terms with GVC integration. 

Labor market regulations may influence the effect of GVC integration on domestic firms through 

various channels. Higher absolute and relative labor market flexibility than in the foreign investor’s home 

country seems to have a positive effect on the chances of securing initial foreign investment (Javorcik and 

Spatareanu 2005). Labor market regulations, and, in particular, wage constraints, can affect skills in a firm, 

hence their absorptive capacity (Hale and Long 2011). Overly rigid labor markets can reduce the likelihood 

of labor turnover and GVC spillovers. Conversely, overly flexible labor markets may generate frequent 

labor turnover, which reduces the time for domestic workers to acquire skills and knowledge from foreign 

firms.  

Shifting the focus to the labor market effects from offshoring, Winkler and Milberg (2015) find for a 

sample of 14 OECD-countries covering 21 manufacturing sectors for the period 1995-2008 that the 

negative effect of offshoring on the labor share is mitigated by stricter employment protection legislation. 

By contrast, Kummritz et al. (2017) find a positive mediating effect of labor freedom for the value-added 

gains from GVC integration as a buyer and seller. The difference between these studies could be attributed 

to the different country samples used (industrialized versus emerging and industrialized), but more 

importantly also to differences in the dependent variables. While value added could be increased due to 

GVC integration, the first study focuses on the distribution of value added between labor and capital. 

More labor market flexibility could benefit firms (or the profit share) more strongly than workers.   
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A country’s trade policy shapes the amount and type of foreign investment and, thus, influences the 

potential of FDI spillovers. Open trade regimes may be more likely to attract foreign investors than inward-

oriented regimes, since they are less constrained by the size and efficiency of the local market in the first 

case (Crespo and Fontoura 2007). Foreign investors might also be more export-oriented in an open 

setting, increasing chances for local suppliers to become exporters, too. Moreover, foreign investors in an 

open trade setting are globally more integrated and therefore adopt the newest technologies (Meyer and 

Sinani 2009). Others, however, argue that foreign investors in an outward-oriented trade setting might 

focus more strongly on international distribution and marketing, while foreign firms in an inward-oriented 

policy regime might bring newer technologies to the host countries (Crespo and Fontoura 2007).  

Trade policy also affects domestic firms. Local firms in an open trade regime are more exposed to 

competitive pressures through international trade competition which will prepare them to better absorb 

FDI spillovers. Overall, studies confirm that FDI spillovers are larger in countries that are more open 

towards trade (Meyer and Sinani 2009; Du et al. 2011, Havranek and Irsova 2011).  

6.3. Summary of results 

Table 10 provides a summary of the results from the policy mediation regressions. Full details of all 

regressions are available in Appendix 7. For the summary statistics, see Appendix 5. Overall, the results 

suggest a significant role of policy in mediating the relationship between trade and labor demand, 

although the direction of the mediating relationship tends to vary across the trade integration measure 

and the policy measure.  A short discussion of the results for each policy domain follows. 

Table 10: Trade and labor market outcomes – role of policy as a mediating factor, summary of results 

Trade / GVC 
variable 

Labor market outcome Mediating Role of Policy 

  Schooling Quality Educ Labor Free Trade Free 

exp labor demand - + + + 

expsh labor demand - - + + 

fvax labor demand - - + + 

fvaxsh labor demand + + - + 

dva3x labor demand + + - + 

dva3xsh labor demand + - + - 

exp labor share + + + none 

expsh labor share + + + + 

fvax labor share + + none + 

fvaxsh labor share + + - + 

dva3x labor share none + + + 

dva3xsh labor share - none none none 

exp relative demand for skilled labor none none none none 

expsh relative demand for skilled labor none none none none 

fvax relative demand for skilled labor + + + + 

fvaxsh relative demand for skilled labor + + + + 

dva3x relative demand for skilled labor none none none none 

dva3xsh relative demand for skilled labor none none - + 

Note: Based on regressions results reported in Appendix 7. Only those results are reported for which the p-value of either the 
individual effect or the F-test of joint significance lies within the 10% level of statistical significance.  
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The analysis in sections 4 and 5 found a significant relationship between the demand for labor, and 

each of the six trade integration measures: exports (positive), export intensity (positive), GVC integration 

as a buyer and a seller (positive for levels, negative for shares) (see sections 4.2, 5.2, and 5.3). Here we 

find that our policy variables of interest mediate these relationships (Appendix 4, Tables 11 to 22). 

For education and skills, years of schooling seems to negatively mediate the impact of exports, the 

export share and of buying in GVCs (fvax) (Table 11). In other words, the relationship between exporting 

(overall and as percentage of output) and integrating more as a buyer in GVCs and labor demand is smaller 

(though still positive) in countries with a higher average number of years of schooling. That is, trade 

explains a smaller portion of labor demand when the average workforce is more skilled, possibly due to a 

larger explanatory power of other factors, in particular technological progress. However, years of 

schooling positively mediate the impact for selling in GVCs (dva3x), strengthening the already positive 

correlation. Here, the positive association between integrating more as a seller in GVCs and labor demand 

is greater in countries with a higher average number of years of schooling.  

A higher quality of education seems to positively influence the correlation between labor value added 

(demand) and exporting and selling in GVCs (dva3x). That is, countries characterized by better education 

systems show a higher positive association of GVC integration as a seller with labor demand. Interestingly, 

the mediating role is also positive for buyers in GVCs (fvaxsh), suggesting that the negative correlation 

with labor demand is smaller for those countries with a higher quality of education.  

Labor market flexibility only appears to positively mediate export levels and shares and GVC 

participation as a buyer (fvax), strengthening the overall positive relationship with labor demand (Table 

17). In other words, higher levels of exports, export intensity and higher levels of foreign value added in a 

countries’ exports show a stronger association with total labor compensation for countries with more 

flexible labor markets.  

The interaction of trade freedom with all types of trade integration except for selling in GVCs 

(dva3xsh) is also positive and significant with labor demand (Table 21). The results show that countries 

with greater trade freedoms have a stronger positive relationship between higher levels and shares of 

exports, and higher GVC integration as buyer and seller (in levels), and a less negative relationship with 

the share of foreign value added in exports. Trade freedom, on the other hand, shows a negative 

correlation with GVC participation as a seller (as a share of exports), strengthening the already negative 

correlation with labor demand. 

For the labor share, the previous analysis suggested a significant relationship only for export levels 

(negative), export shares (positive), the share of foreign value added in gross exports (positive), and the 

domestic value added in third countries’ exports (positive) (see sections 4.2, 5.2 and 5.3). Years of 

schooling, quality of education, and trade freedom all positively mediate the relationship between the 

labor share and exports and GVC participation as a buyer (both in levels and shares) (Tables 12, 15 and 

21). That is, countries with higher scores on these policy variables have a stronger positive correlation 

between the export share, the share of foreign value added in exports, the domestic value added in third 

countries’ exports and the labor share, whereas the negative correlation with export levels becomes 

smaller.   
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Quality of education, labor market flexibility and absence of trade protectionism also positively 

mediate the already positive relationship between selling in GVCs (dva3x) and the labor share. More labor 

market flexibility, by contrast, interacts negatively with a higher share of foreign value added in exports 

(fvaxsh), reducing the positive correlation.  

The relative demand for skilled labor was found to be positively correlated with the level and share of 

foreign value added in gross exports (see section 5.2). We find that a number of policy variables positively 

mediate this correlation, including schooling, quality of education, labor market flexibility and trade 

freedom (Tables 13, 16, 19, and 22).  That is, the relationship between GVC integration as a buyer and the 

relative demand for skilled labor is higher in countries characterized by a larger skills supply and better 

education, more flexible labor markets, and less trade protection. 

The relative demand for skilled labor was also found to be negatively correlated with the share of 

domestic value added in third country’s exports (section 5.3). Only for the trade freedom variable is the 

interaction term statistically significant and positive, while more labor market flexibility shows a negative 

interaction term. Yet the coefficient in both cases is close to zero (Tables 19 and 22, column 6).  

In summary, trade policy appears to play a relatively significant, positive mediating role across all 

three types of labor market outcomes (i.e. it strengthens the trade-labor market relationships identified 

earlier in the paper). The results also suggest a positively reinforcing effect of skills building and labor 

market policy on the relationship with the labor share (returns to labor relative to capital). The positive 

mediating effect of policy with respect to the relative demand for skilled labor, however, is only significant 

for GVC integration as a buyer. 

7. Conclusions and future research 

This paper contributes to a better understanding on the relationship between trade integration and 

labor market outcomes, with a particular focus on trade in GVCs. Specifically, the paper uses a cross-

country, econometric approach to explore how different varieties of GVC integration – notably integrating 

as a buyer of foreign intermediate inputs ‘(backward integration’) or as a seller of intermedates to foreign 

exporters (‘forward integration’) – may result in different patterns of outcomes in the labor market. The 

paper draws on a unique dataset – the World Bank Labor Content of Exports (LACEX) and Export Value 

Added (EVA) databases. 

We outline the following five key findings: 

1) The net association between trade integration and labor demand is positive, suggesting that 

the negative correlation of high shares of GVC integration is overcome by the larger aggregate 

output that results. Table 11 summarizes the overall results. While the intensity (share) of exports 

shows a positive relationship with labor demand (as measured by the labor value added), we find 

that increased intensity of GVC integration, both as a buyer and as a seller, is negatively associated 

with labor demand. This negative relationship comes particularly through the direct sector and 

not via upstream supply sectors, however, which suggests only limited negative spillovers in the 

labor market from GVC integration. Moreover, we find that labor demand is strongly, positively 

associated with both types of GVC integration, as well as exporting overall, in levels.  
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Table 11: Summary of results 

Labor market outcome Trade / GVC variable Correlation 

  Total Direct Indirect 

  Trade integration       

labor demand exp + + + 

labor demand expsh + + + 

labor share exp - + none 

labor share expsh + + none 

relative demand for skilled labor exp none + - 

relative demand for skilled labor expsh none none none 

 GVC integration as a buyer       

labor demand fvax + + + 

labor demand fvaxsh - - none 

labor share fvax none none + 

labor share fvaxsh + none + 

relative demand for skilled labor fvax + none + 

relative demand for skilled labor fvaxsh + - + 

  GVC integration as a seller       

labor demand dva3x + + + 

labor demand dva3xsh - - - 

labor share dva3x + + none 

labor share dva3xsh none none none 

relative demand for skilled labor dva3x none + - 

relative demand for skilled labor dva3xsh - none none 

Note: Based on regression results in sections 4.2, 5.2 and 5.3. 

2) The results suggest that exporting (including intermediates) shows a positive correlation with 

the labor share in the direct export sector, while buying in GVCs is associated with positive 

returns to labor in the supplying sectors. In terms of the returns to labor (labor share of value 

added), we find contrasting effects from different forms of trade integration. Export integration, 

both in levels and shares, is associated with a growth in the labor share (relative to capital) of 

value added in the direct exporting sectors, but not in upstream sectors. This same result holds 

for GVC integration as a seller (i.e. intermediate input exporter) in levels. However, increased GVC 

integration as a buyer (i.e. making greater use of imported inputs in the production of exports), 

both in levels and shares, is associated with increasing returns to labor in upstream supply sectors, 

while there is no correlation in the direct sector.  

3) Greater use of foreign inputs as a buying-side GVC integrator has overall benefits in terms of 

the returns to labor (relative to capital), but is likely to be associated with greater polarization 

of those returns, with skilled workers benefiting over unskilled. These findings on the labor share 

are also supported by the findings on the relative demand for skilled labor. Specifically, skilled 

labor demand rises (relative to total labor value added) in upstream supply sectors with greater 

GVC integration as a buyer, both in levels and shares. While for exports and GVC integration as a 

seller in levels, the relative demand for skilled labor accrues mainly in the direct export sectors, 

while the relationship is negative in upstream sectors.  

4) The significance, and in some cases the direction, of these results varies depending on structural 

conditions, but for the most part hold broadly across structural conditions. With respect to 
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country income groups, we find a U-shaped relationship for export integration, whereby low and 

(especially) high income countries appear to have a stronger association between trade 

integration and labor market outcomes relative to middle income countries. Evidence of overall 

labor market gains, but also skills polarization, is most evident in high income countries. Although 

heterogeneity exists, no clear patterns emerge across and type of trade integration at the sectoral 

level.   

5) Finally, we find a significant role of trade policy in mediating the relationship between trade 

and labor demand, while the mediating role of labor policy varies across the trade integration 

and labor market outcome measures. Trade policy appears to play a relatively significant, positive 

mediating role across all three types of labor market outcomes (i.e. it strengthens the trade-labor 

market relationships). Similarly, the results suggest a positively reinforcing effect of skills building 

and labor market policy on the relationship with the labor share (returns to labor relative to 

capital). The positive mediating role of policy with respect to the relative demand for skilled labor, 

however, is only significant for GVC integration as a buyer. 

Bearing in mind that this paper’s primary objective was to describe broad patterns of trade and labor 

market relationships in GVCs, the results are promising, and highlight the following: i) that different forms 

of GVC integration are likely to have different nature and scale of labor market impacts; and ii) that these 

impacts are shaped somewhat by sectoral and income level factors, but for the most part hold broadly 

across structural conditions. Perhaps more importantly, the results suggest that how labor markets 

respond to trade integration may be somewhat a function of policy. 

Further research may revert to individual country cases in developing countries to explore how GVC 

integration over time shapes labor market dynamics, as well as how global GVC dynamics in specific 

sectors impacts labor markets in developing countries that are characterized by different forms of GVC 

integration. This includes to apply an estimation strategy, such as an instrumental variables approach, 

that is better suited to establish causality between trade and labor market outcomes, which is mainly 

subject to the availability and quality of data. Across both country-level and cross-country research, more 

work is needed to move from looking at labor value-added and labor share to measuring actual 

employment (levels). This requires improved access to time-series sectoral wage data. Third, further, 

more sophisticated research is needed to test the mediating effects of a wider set of policy variables, as 

well as to consider joint effects of policy. 

Finally, this paper points to a vastly unexplored area for research, namely to empirically uncover the 

underlying transmission channels through which trade and GVC integration can influence labor market 

outcomes. These include positive static specialization effects; profitability effects via increased 

investment; scale effects; and demand, training, and labor turnover effects from multinationals or lead 

firms, but also negative substitution effects from importing inputs and static productivity effects, among 

others. Uncovering the transmission channels also requires access to firm-level or survey data which, 

generally and especially in developing countries, still represents a large constraint. Some work has been 

done to detect the transmission channels in the context of FDI spillovers, and similar efforts are required 

to explore how trade affects labor market outcomes. 
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Appendices 

Appendix 1: Studies on offshoring and the relative demand for skilled labor  
Source Country Unit of Analysis Years Measure of Offshoring Effect 

Offshoring and the relative demand for skilled labor in studies with two labor inputs       

Feenstra and Hanson (1996) US 435 mfg. ind. 1977-1993 imported material inputs  (broad) / output + 

Anderton and Brenton (1999) UK 11 textiles and non-electr. machinery ind. 1970-1986 imports from low-income countries / output + 

Feenstra and Hanson (1999) US 447 mfg. ind. 1979-1990 imported material inputs (narrow and broad) / total non-energy inputs + 

Hansson (2000) Sweden 34 mfg. ind. 1970-1993 imports from non-OECD countries / domestic demand + 

Slaughter (2000) US 32 mfg. ind. 1977-1994 affiliate employment / total employment no ev. 

Anderton, Brenton, and Oscarsson (2002) Sweden 41 mfg. ind. 1975-1993 imports from low-income countries / output + 

Head and Riess (2002) Japan 1,070 mfg. MNCs 1965-1989 affiliate employment / total MNC’s employment + 

Strauss-Kahn (2004) France 50 mfg. ind. 1977-1993 imported material inputs (narrow and broad) / output  + 

Egger and Egger (2005) Austria 20 mfg. ind. 1990-1998 imported material inputs (narrow) + 

Hansson (2005) Sweden 73 mfg. MNCs 1990-1997 affiliate employment in non-OECD countries / total MNC’s employment + 

Helg and Tajoli (2005) Italy 13 mfg. ind. 1988-1996 outward processing trade imports / output + 

  Germany 20 mfg. ind. 1993-1997 outward processing trade imports / output no ev. 

Hsieh and Woo (2005) Hong 
Kong 

54 mfg. ind. 1971-1996 (i) imports from China / consumption, (ii) imported intermediates from China 
/ consumption 

+ 

Lorentowicz, Marin, and Raubold (2005) Austria 15 mfg. ind. 1995-2002 imported material inputs (narrow) / value added  - 

  Poland 23 mfg. ind. 1994-2002 (i) foreign fixed assets / domestic fixed assets, (ii) number of foreign firms / 
number of domestic firms 

+ 

Geishecker (2006) Germany 23 mfg. ind. 1991-2000 imported material inputs from CEECs (narrow and broad) / output  + 

Minondo and Rubert (2006) Spain 12 mfg. ind. 1986-1994 imported material inputs  (narrow and broad) / total non-energy inputs + 

Yan (2006) Canada 81 mfg. ind. 1981-1996 imported intermediates (broad) + 

Becker, Eckholm, and Muendler (2009) Germany 1,266 mfg. and serv. plants in 490 MNCs 1998-2001 affiliate employment / total MNC’s employment + 

Winkler (2009) Germany 28 mfg. ind. 1991-2000 imported services inputs (broad) / total non-energy inputs + 

        imported material inputs (broad) / total non-energy inputs + 

    35 mfg. ind. 1995-2004 imported services inputs (broad) / total non-energy inputs - 

        imported material inputs (broad) / total non-energy inputs no ev. 

Offshoring and the relative demand for the highest skill category in studies with more than two labor inputs   
  

Morrison and Siegel (2001) US 450 mfg. ind. 1959-1989 imports / output 
+ 

Falk and Koebel (2002) Germany 26 mfg. ind. 1978-1990 imported material inputs no ev. 

Hijzen, Görg, and Heine (2005) UK 50 mfg. ind. 1982-1996 imported material inputs (narrow) / value added  + 

Ekholm and Hakkala (2006) Sweden 20 mfg. ind. 1995-2000 imported material inputs  (narrow and broad) / output + 

Crinò (2010) USA 144 mfg. and serv. ind. 1997-2006 imported services inputs (broad) / total non-energy inputs + 

Crinò (2012) 9 EU 20 mfg. and serv. ind. / 13 mfg. ind. 1990-2004 imported services inputs (broad) / total non-energy inputs + 

Source: Winkler (2013), also drawing on Crinò (2009). 
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Appendix 2: Theoretical foundations of the regressions models 

Labor Share 

Bentolila and Saint-Paul (2003) show that movements in the labor share, LS, can be decomposed (i) into 

movements along a technology-determined curve and (ii) into shifts of this curve. The model assumes 

constant elasticity of substitution technology between the production factors capital and labor. There is 

a stable relationship between the labor share and capital intensity, i.e. the capital-output ratio14:  

𝐥𝐧𝑳𝑺 =  𝜶 + 𝜷𝟏𝐥𝐧𝑻 + 𝜷𝟐𝐥𝐧𝒄𝒂𝒑𝒊𝒏𝒕     (1) 

where α is the constant, T is capital-augmenting technological progress and capint capital intensity. All 

variables are measured in natural logarithms. 

The model suggests that capital intensity can have a positive or negative impact on the labor share. If 

labor and capital are substitutes (complements, resp.), a higher capital intensity will reduce (increase, 

resp.) the labor share. If the technological parameter T is strictly capital-augmenting, it should have the 

same coefficient sign as capital intensity. If this is not the case, it suggests a more complex relation 

between productivity and output (Bentolila and Saint-Paul 2003).  

Bentolila and Saint-Paul (2003) identify two sources of deviation from the relationship in equation (1) 

which result in shifts of the curve: (i) capital-augmenting technological progress induced changes (e.g., as 

a result of import price fluctuations), and (ii) divergence between wages and productivity (e.g., due to a 

shift in labor bargaining power). One measure that reflects both sources of deviation is trade. First, trade 

involves participants to meet strict quality standards which often leads to increased use of capital such as 

mechanization (e.g, Farole 2016). Second, trade integration has shown to increase productivity, e.g., via 

FDI spillovers or buying and selling in GVCs (e.g, Taglioni and Winkler 2016). However, it may be possible 

that power asymmetries in GVCs between lead and supplying firms can keep wage growth behind 

productivity growth (e.g., Milberg and Winkler 2013). 

In the cross-country sectoral analysis, we adopt equation (1) as follows: The labor share, our 

dependent variable, is measured as a sector’s compensation of employees as percentage of total output. 

We use several measures of trade and GVC integration, trade, to capture potential deviations from the 

relationship shown in equation (1). The impact of trade is not clear and depends on how it influences the 

labor-capital ratio and the marginal rates of labor and capital (e.g. via import prices and shifting labor 

bargaining power).  

Unfortunately, our dataset limits us to include measures of capital-augmenting technological progress 

(such as total factor productivity) and capital intensity. We therefore add fixed effects to the model to 

capture these variables. 

 

Relative Demand for Skilled Labor 

                                                           
14 This relationship does not change if there are changes in factor prices (wages or interest rates), quantities or labor-augmenting 
technological progress, since these will only result in movements along the curve. 



 65 

A variable unit cost function CV is specified following Feenstra and Hanson (1996) and Geishecker 

(2006): 

CV=CV(Y, wHS, wLS, k, T)    

where Y denotes the output and wHS and wLS are the exogenous wages for the variable input factors 

high-skilled labor LHS and less-skilled labor LLS. Capital is considered a quasi-fixed input factor in the form 

of capital intensity k.  The technology shifter T=T(trade) is defined as a function of trade.  

Using the transcendental logarithmic (translog) form of the variable unit cost function as introduced 

by Brown and Christensen (1981) and applying Shephard’s Lemma15, the following factor demand function 

can be derived:  

𝑺𝑯𝑺 =  𝜶 + 𝜷𝟏𝐥𝐧𝒀 +  𝜷𝟐𝐥𝐧(𝒘𝑳𝑺 𝒘𝑯𝑺⁄ ) +  𝜷𝟑𝐥𝐧𝒌 + 𝜸𝐥𝐧𝒕𝒓𝒂𝒅𝒆     (6) 

SHS is the cost share of LHS in variable costs CV. Since wHS and wLS are the only variable costs, CV is 

determined by the sum of the products of the variable factor costs with their respective factors, CV = 

wHSLHS + wHSLHS = wL, where w designates the average wage per labor input L, regardless of the 

qualification. A decrease of SHS can reflect both a fall in LHS and/or a fall in wHS, which implies a rise in SLS 

and thus an increase in LLS and/or in wLS. Hence, the composite term SHS = wHSLHS / wL can be considered 

the relative demand for high-skilled labor. 

Other control variables include output, Y. The coefficient sign of output Y, ß1, is not unambiguously 

predictable. An increase in Y normally leads to a higher overall wage bill and therefore to larger variable 

costs CV. If the cost increase is equally distributed between less-skilled and high-skilled labor, there should 

be no influence on SHS. If the wage bill of less-skilled labor increases more than proportionally, e.g. due to 

better bargaining power, this results in a higher LLS and/or wLS, and SHS is expected to fall (ß 1 < 0).  

One expects a lower SHS and thus a lower cost share of LHS in variable costs CV when relative wages 

for less-skilled labor, wLS/wHS, as part of CV rise (ß 2 < 0). An increase in the capital intensity, k, is predicted 

to increase SHS, since capital can be considered a substitute for less-skilled labor rather than for high-skilled 

labor (ß 3 > 0).16 trade denotes trade integration. The influence of trade on SHS is not easily predictable, as 

trade could be a substitute for high-skilled (γGVC < 0) or less-skilled labor (γGVC > 0). 

  

                                                           
15 According to Shephard’s Lemma (1953), factor demand is determined by the first partial derivative of the cost function with 
respect to the corresponding factor price, regardless of the kind of production function. 
16 While more recently, automation has been predicted to also substitute for high-skilled labor, in the context of developing 
countries this assumption is still likely to hold. 
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Appendix 3: Calculating direct and indirect value added in exports in LACEX 

The World Bank Labor Content of Exports (LACEX) database encompasses information on the 

contribution of labor to a given country’s domestic production and exports, measured as employees’ 

compensation (wages) or the number of jobs. The LACEX database has been computed by Calì et al. (2016) 

on the basis of a panel of global input-output tables and other aggregate data spanning intermittent years 

from 1995 to 2011 from GTAP and employment data from ILO.17  

The input-output tables in the GTAP data set allow one to exploit a form of social accounting data—a 

variation on the social accounting matrix (SAM) where incomes are shown in the rows of the SAM and 

expenditures are shown in the columns (see Hertel 2013 and McDougal 2001). The structure of the 

underlying social accounting data provides a comprehensive and consistent record of national income 

accounting relationships between different sectors, including intermediate and final demand linkages. 

These are used to construct country-specific measures of the contribution of labor to the value added 

contained in a given country’s domestic production and exports.18  

This section illustrates how Calì et al. (2016) generate the (direct and indirect) value added associated 

with each sector-country using the panel of global input-output tables from GTAP. The methodology 

follows Francois et al. (2013), which forms the basis for the computation of the compensation of 

employees. Calì et al. (2016) begin by denoting a representation of intermediate and final demands as 

follows: 

Y=Z—AZ (1) 

In equation (1), the term Y denotes a final demand vector, Z denotes a gross output vector, and A 

denotes a matrix of intermediate use coefficients, which can be calculated using data from input-output 

tables. Equation (1) therefore defines final output with respect to intermediate input requirements. 

The first matrix that is calculated is the widely used Leontief inverse matrix, also known as the 

multiplier matrix M. With some manipulation Calì et al. (2016) arrive at the Leontief inverse matrix: 

𝑍 = (𝐼 − 𝐴)−1𝑌 = 𝑀𝑌 (2) 

The multiplier matrix M measures the inputs contained in a unit of final output. This M matrix contains 

both direct and indirect inputs. In particular, if assigning the sector indexes i,j to the M matrix, then a 

representative element of the M matrix, 𝑀𝑖𝑗, gives the direct and indirect inputs (and thus receipts) of 

sector i linked to each unit (for example each dollar) of sector j receipts in the data. This implies real 

production activities measured by value of output. For our purposes, it provides a means to trace through 

these income flows, the flow of gross activity (and eventually labor value added) from intermediate to 

final goods and services, ostensibly across borders as well as sectors. Because linkages will vary by 

industry, each industry will be characterized by different multipliers. 

                                                           
17 GTAP represents a massive combined effort of international institutions and universities. Over time, the data set has 

grown to include more countries and more sectors. The latest version, GTAP 9, has data on 129 countries/regions and 57 sectors 
(Narayanan 2012). To maintain backward compatibility, Calì et al. (2016) start with the 1997 structure of regions and sectors, and 
carry this forward in aggregation of more recent iterations of the data set. The GTAP website also provides extensive 
documentation on the underlying data structure, its sources, and the GTAP model structure for each release (www.gtap.org). 

18 In the remainder of the paper we refer interchangeably to total labor value added content, wages and compensation to 
employees. 
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Next, Calì et al. (2016) need to calculate a diagonal matrix that measures the labor value added 

(compensation of employees) share of total gross output, which can be calculated using data from SAMs. 

To focus on labor value added, rather than gross activity, Calì et al. (2016) note first that in terms of gross 

output values Z, some share of this involves labor value added within each sector. Calì et al. (2016) define 

�̂� as the diagonal matrix indexed over i,j with diagonal elements equal to the compensation of employees’ 

shares of output Z. These shares can be split between types of workers (e.g. skilled/unskilled). 

Calì et al. (2016) then use M and �̂� to provide a breakdown of the flow of labor value added across 

activities in the form of the matrix V: 

𝑉 = �̂�𝑀 (3) 

Similar to the Leontief inverse matrix itself, the V matrix identifies the inputs of labor value added in 

each sector related to a unit of final demand.  

Using the V matrix as a multiplier for exports and final outputs, one can obtain the total labor value 

added of exports and final outputs, respectively. Calì et al. (2016) multiply V by the diagonal matrix �̂� 

whose non-zero elements are the vector of final demand. The resulting matrix yields a breakdown of 

economy-wide labor value added (both direct and indirect) (the primary component of Gross National 

Product on a source basis). Similarly, by multiplying V by the diagonal matrix �̂� whose non-zero elements 

are the national export vector, Calì et al. (2016) recover the labor value added content of exports X (both 

direct and indirect): 

𝐺 = 𝑉�̂� (4) 

𝐻 = 𝑉�̂�  (5) 

The G matrix and the H matrix thus give us the set of linkages, both direct and indirect, between value 

added across sectors for total domestic demand and export demand, respectively. 
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Appendix 4: Labor outcome variables by country, 2014  
 

Note: LVA = labor value added (in million $), LS = labor share, SHS = relative demand for skilled labor. 
For a description of the labor market outcome variables, see section 3.2. Green = higher value, red = lower value.

ISO LVA LS SHS ISO LVA LS SHS ISO LVA LS SHS

alb 4,667          22.5% 54.5% gha 27,485       36.3% 54.5% nld 283,429       15.6% 58.6%

are 86,575       15.1% 34.3% gin 772             20.4% 52.0% nor 215,231       26.0% 60.2%

arg 205,312     28.7% 53.7% grc 82,905       20.5% 58.2% npl 6,961            24.3% 31.2%

arm 4,323          26.1% 30.2% gtm 21,516       26.4% 45.1% nzl 71,650          23.8% 64.4%

aus 672,674     28.5% 59.8% hkg 117,676     17.9% 54.7% omn 16,768          14.9% 33.7%

aut 172,067     22.6% 58.9% hnd 8,307          22.4% 38.4% pak 46,973          10.5% 54.2%

aze 12,528       15.5% 32.5% hrv 27,461       26.5% 53.1% pan 20,305          28.9% 31.6%

bel 161,002     12.9% 64.1% hun 54,749       17.9% 63.0% per 102,029       28.1% 45.4%

ben 3,756          31.3% 57.3% idn 374,115     20.7% 23.6% phl 88,373          19.5% 52.5%

bfa 3,460          24.8% 45.2% ind 1,019,950 22.9% 43.6% pol 193,780       17.7% 56.1%

bgd 71,371       23.3% 30.6% irl 97,525       20.3% 60.0% pri 24.2% 49.6%

bgr 13,889       10.9% 50.3% irn 76,291       9.2% 55.4% prt 93,141          20.8% 55.2%

bhr 7,848          14.2% 22.9% isr 159,342     35.1% 44.6% pry 12,203          27.2% 44.4%

blr 33,330       21.6% 48.7% ita 810,837     20.7% 62.2% qat 45,842          14.6% 35.4%

bol 10,542       24.9% 50.0% jam 6,188          24.9% 46.7% rom 17.1% 45.8%

bra 1,092,323 27.8% 53.1% jor 9,017          13.6% 37.3% rus 540,233       18.6% 54.6%

brn 2,980          13.0% 56.2% jpn 2,863,760 26.3% 52.2% rwa 4,025            35.7% 27.7%

bwa 6,518          22.9% 33.2% kaz 86,338       19.0% 39.7% sau 194,581       19.1% 46.8%

can 30.3% 61.5% ken 21,056       21.8% 25.2% sen 4,495            16.7% 31.6%

che 352,543     28.7% 60.1% kgz 2,228          18.6% 28.1% sgp 119,225       16.2% 76.9%

chl 100,923     22.0% 55.8% khm 5,379          15.0% 25.6% slv 8,004            20.5% 42.5%

chn 2,195,832 16.9% 28.9% kor 541,370     18.1% 43.8% svk 29,186          12.6% 59.2%

civ 18,929       36.5% 53.7% kwt 19,321       8.8% 45.7% svn 22,809          22.3% 66.3%

cmr 15,113       27.8% 40.6% lao 3,079          18.8% 20.5% swe 216,373       24.5% 53.8%

col 119,092     21.6% 53.9% lka 27,062       24.2% 36.5% tgo 1,883            22.7% 47.9%

cri 19,788       29.6% 56.1% ltu 12,855       14.0% 56.5% tha 125,626       14.0% 41.5%

cyp 10,175       20.4% 55.0% lux 24,698       14.5% 56.1% tjk 1,727            17.0% 24.1%

cze 65,060       12.2% 60.6% lva 7,080          12.2% 56.8% tto 8,330            19.3% 48.3%

deu 1,754,896 25.0% 58.6% mar 64,826       25.5% 46.5% tun 17,638          19.1% 51.8%

dnk 164,844     28.7% 65.0% mdg 2,930          25.2% 26.0% tur 326,790       19.9% 38.0%

dom 18,287       19.6% 42.8% mex 371,307     19.3% 43.0% twn 24.7% 38.5%

ecu 35,718       22.1% 46.5% mlt 15.9% 62.7% tza 23,613          36.7% 27.7%

egy 102,527     24.9% 59.5% mng 2,535          15.9% 32.5% uga 8,597            21.9% 30.7%

esp 698,157     26.2% 55.2% moz 6,856          29.8% 31.6% ukr 70,454          22.6% 50.6%

est 10,363       21.9% 60.7% mus 5,522          30.1% 41.2% ury 19,659          27.3% 53.8%

eth 19,819       24.9% 18.9% mwi 3,801          24.2% 45.2% usa 10,732,082 38.1% 58.8%

fin 118,417     25.2% 61.1% mys 132,402     15.1% 46.7% ven 200,317       31.8% 43.7%

fra 1,397,237 29.0% 60.0% nam 5,378          18.4% 30.1% vnm 60,269          17.0% 33.0%

gbr 1,235,331 25.4% 61.1% nga 266,018     45.8% 36.4% zaf 176,447       18.1% 54.0%

geo 6,249          26.8% 34.2% nic 5,356          24.1% 35.4% zmb 15,530          25.2% 27.3%

zwe 5,904            26.8% 35.0%
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Appendix 5: Summary statistics 

Table 12: Summary statistics, 2001-2014 

Variable Obs Mean Std. Dev. Min Max 

Labor market outcomes         

lnlva        28,189  4.31 3.90 -20.22 15.15 

lnlva_dir        28,189  3.50 4.22 -22.21 14.87 

lnlva_ind        28,189  3.22 3.96 -20.98 13.75 

lnLS        30,303  -0.90 0.58 -10.70 0.00 

lnLS_dir        30,303  -1.71 1.35 -19.02 0.00 

lnLS_ind        30,303  -1.99 0.96 -10.94 -0.30 

SHS        30,303  0.37 0.20 0.00 0.95 

SHS_dir        30,303  0.20 0.17 0.00 0.92 

SHS_ind        30,303  0.18 0.12 0.00 0.82 

Trade and GVC integration         

lnexp        28,189  3.52 4.61 -14.42 12.66 

lnexpsh        28,189  -2.99 3.34 -27.99 0.00 

lnfvax        28,189  1.96 4.85 -25.07 11.65 

lnfvaxsh        30,303  -1.55 0.93 -11.24 0.00 

Additional control           

lnoutp        28,189  6.51 3.30 -12.18 15.44 

Dummies           

agr        30,303  0.24 0.43 0.00 1.00 

min        30,303  0.06 0.23 0.00 1.00 

mfg        30,303  0.43 0.49 0.00 1.00 

serv        30,303  0.27 0.44 0.00 1.00 

hic        30,303  0.37 0.48 0.00 1.00 

umic        30,303  0.22 0.42 0.00 1.00 

lmic        30,303  0.23 0.42 0.00 1.00 

lic        30,303  0.18 0.38 0.00 1.00 

Policy           

schooling        28,033  8.82 2.52 1.60 13.02 

qualeduc        29,849  4.12 0.85 2.38 6.08 

laborfree        30,078  62.57 15.43 27.32 96.72 

tradefree        30,078  74.03 9.93 41.49 91.07 
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Table 13: Summary statistics, 2004-2011 

Variable Obs Mean Std. Dev. Min Max 

Labor market outcomes         

lnlva      11,131  5.90 2.49 -4.10 15.16 

lnlva_dir      11,131  5.23 2.77 -14.97 14.89 

lnlva_ind      11,128  4.77 2.57 -4.69 13.72 

lnLS      13,599  -0.77 0.63 -10.41 0.00 

lnLS_dir      13,599  -1.37 1.23 -17.14 0.00 

lnLS_ind      13,596  -1.79 1.07 -10.62 0.00 

SHS      11,992  0.24 0.13 0.00 0.73 

SHS_dir      11,992  0.13 0.13 0.00 0.70 

SHS_ind      11,992  0.10 0.07 0.00 0.53 

GVC integration         

lndva3x      11,132  3.99 2.34 -3.50 10.54 

lndva3xsh      11,992  -0.99 3.17 -7.77 19.95 

Additional control         
lnoutp      11,132  7.75 2.32 0.07 15.45 

Dummies           
agr      13,600  0.14 0.34 0.00 1.00 

min      13,600  0.05 0.21 0.00 1.00 

mfg      13,600  0.45 0.50 0.00 1.00 

serv      13,600  0.36 0.48 0.00 1.00 

hic      13,600  0.30 0.46 0.00 1.00 

umic      13,600  0.20 0.40 0.00 1.00 

lmic      13,600  0.21 0.41 0.00 1.00 

lic      13,600  0.17 0.37 0.00 1.00 

Policy           
schooling      11,012  8.75 2.56 1.60 13.02 

qualeduc      11,793  4.08 0.85 2.38 6.08 

laborfree      11,992  62.13 15.22 27.32 96.72 

tradefree      11,992  73.79 10.03 41.49 91.07 
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Appendix 6: Policy variables, avg. 2001-2014 

 
Note: BL = Barro and Lee measure for years of schooling, QE = quality of education, LF = labor freedom, TF = trade freedom.  

For a description of the policy variables, see section 6.1. Green = higher value, red = lower value.

iso3 BL QE LF TF iso3 BL QE LF TF iso3 BL QE LF TF

alb 9.9 3.7 49.8 71.8 gha 7.0 3.6 53.9 63.1 nld 11.1 5.5 61.2 84.0

are 9.0 5.0 76.4 79.2 gin 2.5 69.6 54.1 nor 11.7 5.1 47.6 86.2

arg 9.4 3.7 45.9 64.4 grc 10.1 3.8 53.6 81.2 npl 3.9 3.2 45.6 59.5

arm 10.6 3.4 71.1 82.8 gtm 4.3 3.2 55.9 78.8 nzl 11.4 5.3 90.4 82.7

aus 11.5 5.3 89.7 81.9 hkg 11.3 5.4 87.4 91.1 omn 4.0 79.2 78.2

aut 9.4 5.1 76.5 84.1 hnd 6.1 2.9 36.4 74.8 pak 5.0 3.6 52.6 60.5

aze 3.4 73.4 74.6 hrv 10.9 4.2 43.3 80.2 pan 9.2 3.4 42.5 72.2

bel 10.6 5.8 70.1 84.0 hun 11.8 4.4 67.8 82.7 per 9.2 3.2 56.7 73.4

ben 4.1 3.6 51.1 60.4 idn 7.0 4.4 50.5 74.2 phl 8.3 3.9 51.8 76.6

bfa 3.0 53.8 66.9 ind 5.9 4.6 66.3 45.3 pol 11.1 4.2 61.1 82.4

bgd 5.6 3.0 56.7 41.5 irl 11.8 5.1 79.0 84.0 pri 4.0

bgr 10.8 3.9 79.8 76.4 irn 8.5 3.6 54.1 56.6 prt 7.3 4.4 37.8 84.0

bhr 7.1 4.3 69.5 77.2 isr 11.9 4.6 64.7 82.9 pry 7.6 2.4 27.3 73.9

blr 74.7 71.7 ita 9.4 4.0 60.9 83.0 qat 7.9 5.4 64.2 77.9

bol 8.4 3.0 37.9 74.4 jam 9.8 3.6 69.6 70.4 rom 10.0 4.1 59.7 78.4

bra 7.6 3.4 60.3 66.5 jor 9.3 4.4 74.5 70.1 rus 11.4 4.0 60.1 62.9

brn 8.6 4.6 96.5 81.8 jpn 11.4 4.6 82.3 81.2 rwa 4.1 4.0 72.9 67.8

bwa 9.4 3.6 69.7 71.8 kaz 11.5 3.8 85.4 74.2 sau 8.1 4.2 77.7 72.3

can 12.2 5.6 82.4 85.2 ken 6.2 4.0 61.4 66.4 sen 2.2 4.1 42.9 68.6

che 11.8 6.0 82.3 86.4 kgz 10.3 3.2 78.0 72.7 sgp 9.8 6.1 96.7 87.6

chl 9.7 4.1 75.3 79.6 khm 4.4 3.2 46.5 62.1 slv 7.6 3.3 66.3 77.8

chn 7.4 4.3 60.9 63.4 kor 11.8 5.0 51.4 69.9 svk 12.5 4.1 69.4 82.6

civ 4.5 3.5 58.0 65.4 kwt 6.2 3.7 74.6 79.0 svn 11.7 4.8 42.7 79.9

cmr 6.0 3.4 52.4 55.6 lao 4.8 3.9 58.7 59.9 swe 11.7 5.4 58.6 83.7

col 8.0 3.8 71.2 69.9 lka 10.2 4.1 66.2 71.8 tgo 5.3 45.5 62.6

cri 8.0 4.5 60.2 79.7 ltu 10.6 4.6 58.4 84.8 tha 7.5 4.2 74.8 73.1

cyp 10.2 5.0 68.6 80.4 lux 10.6 4.7 45.1 84.0 tjk 10.3 3.1 56.8 74.7

cze 12.8 4.8 71.2 81.9 lva 10.5 4.5 63.5 84.0 tto 10.4 4.4 78.0 73.9

deu 12.0 4.9 43.9 84.0 mar 4.6 3.8 30.6 55.9 tun 7.1 4.8 65.8 48.8

dnk 11.2 5.4 95.9 84.0 mdg 3.2 47.9 66.8 tur 6.8 3.8 42.2 81.3

dom 7.6 2.9 56.2 69.0 mex 8.6 3.4 60.9 78.5 twn 10.8 5.3 48.2 82.5

ecu 7.5 3.2 42.1 67.2 mlt 10.3 5.1 59.9 80.9 tza 5.5 2.9 54.2 65.2

egy 6.9 2.7 55.9 63.3 mng 8.9 3.2 73.4 77.6 uga 5.3 3.2 87.8 72.8

esp 10.2 4.4 50.5 84.0 moz 1.6 2.8 37.1 69.0 ukr 11.1 4.0 52.6 79.3

est 11.9 5.1 51.7 85.8 mus 8.4 4.0 73.9 71.0 ury 8.1 4.0 73.8 76.9

eth 3.2 58.2 59.6 mwi 4.6 3.2 58.5 67.0 usa 13.0 5.2 95.7 84.1

fin 9.7 6.0 45.4 84.0 mys 10.1 5.0 74.1 75.2 ven 8.0 3.3 34.3 59.7

fra 10.4 5.2 53.8 81.2 nam 6.1 2.9 84.6 78.4 vnm 6.8 3.7 67.1 62.1

gbr 11.7 5.2 75.7 84.0 nga 3.4 79.0 55.5 zaf 9.2 3.2 57.5 72.3

geo 3.5 90.0 77.6 nic 6.3 2.9 68.8 79.2 zmb 6.9 3.6 53.4 72.4

zwe 7.5 3.7 38.8 52.2
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Appendix 7: Results of policy regressions 

Table 14: Trade and labor demand, schooling, cross-country sample 

Dependent variable:  
lnLVAcst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*schoolingc 
 
constant 

 

0.5733*** 0.2138*** 0.4878*** -0.6786*** 
(0.000) (0.008) (0.000) (0.009) 
-0.0089 -0.0094 -0.0099* 0.0202 
(0.126) (0.276) (0.094) (0.454) 
2.1541*** 5.0690*** 3.1715*** 3.7406*** 
(0.000) (0.000) (0.000) (0.000) 

0.0051 -0.2769*** 
(0.941) (0.000) 
0.0253*** 0.0010 
(0.004) (0.872) 
4.9429*** 5.6315*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
26,455 26,455 26,455 26,455 
0.48 0.23 0.41 0.24 
0.0000 0.0000 0.0000 0.0000 

Yes Yes 
Yes Yes 
Yes Yes 
10,366 10,366 
0.49 0.59 
0.0000 0.0000 

Table 15: Trade and the labor share, schooling, cross-country sample 

Dependent variable:  
lnLScst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*schoolingc 
 
constant 

 

-0.0126* -0.0354** -0.0238** -0.1319 
(0.089) (0.017) (0.015) (0.113) 
0.0010 0.0055*** 0.0033** 0.0252** 
(0.206) (0.008) (0.015) (0.021) 
-0.8504*** -0.7525*** -0.8798*** -0.7767*** 
(0.000) (0.000) (0.000) (0.000) 

0.0117 -0.0012 
(0.258) (0.868) 
-0.0009 -0.0004 
(0.454) (0.635) 
-0.8845*** -0.8799*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
26,455 26,455 26,455 28,033 
0.27 0.27 0.27 0.29 
0.0987 0.0266 0.0469 0.0201 

Yes Yes 
Yes Yes 
Yes Yes 
10,366 11,012 
0.35 0.34 
0.3162 0.0340 

Table 16: Trade and the relative demand for skilled labor, schooling, cross-country sample 

Dependent variable:  
SHS

cst 
(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lnoutput 
 
lntradecst 
 
lntradecst*schoolingc 
 
constant 

 

 -0.0001 -0.0008 0.0011 
 (0.943) (0.584) (0.417) 
-0.0017 0.0025 -0.0020 -0.0048 
(0.281) (0.243) (0.231) (0.572) 
0.0002 -0.0003 0.0004** 0.0024** 
(0.282) (0.209) (0.025) (0.016) 
0.3117*** 0.2858*** 0.3266*** 0.3280*** 
(0.000) (0.000) (0.000) (0.000) 

-0.0018** -0.0023** 
(0.042) (0.014) 
-0.0001 -0.0012 
(0.959) (0.109) 
-0.0000 0.0001 
(0.783) (0.267) 
0.2578*** 0.2597*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
26,455 26,455 26,455 26,455 
0.82 0.82 0.82 0.83 
0.5504 0.4523 0.0067 0.0000 

Yes Yes 
Yes Yes 
Yes Yes 
10,366 10,366 
0.26 0.26 
0.6698 0.1486 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 
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Table 17: Trade and labor demand, quality of education, cross-country sample 

Dependent variable:  
lnLVAcst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*qualeducc 
 
constant 

 

0.4781*** 0.1935* 0.4332*** -0.6863* 
(0.000) (0.077) (0.000) (0.058) 
0.0025 -0.0129 -0.0085 0.0452 
(0.884) (0.613) (0.612) (0.564) 
3.3142*** 5.4449*** 5.1767*** 3.5268*** 
(0.000) (0.000) (0.000) (0.000) 

-0.2005** -0.2179*** 
(0.027) (0.005) 
0.1057*** -0.0080 
(0.000) (0.670) 
4.8955*** 5.6857*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
27,735 27,735 27,735 27,735 
0.48 0.24 0.41 0.25 
0.0000 0.0000 0.0000 0.0001 

Yes Yes 
Yes Yes 
Yes Yes 
10,799 10,799 
0.51 0.60 
0.0000 0.0000 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 

Table 18: Trade and the labor share, quality of education, cross-country sample 

Dependent variable:  
lnLScst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*qualeducc 
 
constant 

 

-0.0185** -0.0475** -0.0304*** -0.1531 
(0.028) (0.015) (0.007) (0.125) 
0.0036* 0.0143*** 0.0085*** 0.0584** 
(0.068) (0.002) (0.002) (0.012) 
-0.8945*** -0.7966*** -0.8460*** -0.8115*** 
(0.000) (0.000) (0.000) (0.000) 

-0.0238 0.0090 
(0.222) (0.400) 
0.0092* -0.0030 
(0.085) (0.278) 
-0.9313*** -0.9077*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
27,735 27,735 27,735 29,849 
0.27 0.27 0.27 0.29 
0.0429 0.0024 0.0045 0.0019 

Yes Yes 
Yes Yes 
Yes Yes 
10,799 11,614 
0.34 0.33 
0.0075 0.2619 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 

Table 19: Trade and the relative demand for skilled labor, quality of education, cross-country sample 

Dependent variable:  
SHS

cst 
(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lnoutput 
 
lntradecst 
 
lntradecst*qualeducc 
 
constant 

 

 0.0002 -0.0006 0.0012 
 (0.893) (0.672) (0.353) 
-0.0037 -0.0014 -0.0059** -0.0322** 
(0.142) (0.632) (0.025) (0.014) 
0.0009 0.0003 0.0018*** 0.0118*** 
(0.155) (0.659) (0.006) (0.000) 
0.2768*** 0.2895*** 0.2912*** 0.3068*** 
(0.000) (0.000) (0.000) (0.000) 

-0.0018** -0.0024** 
(0.034) (0.013) 
-0.0013 0.0007 
(0.436) (0.489) 
0.0002 -0.0003 
(0.706) (0.261) 
0.2563*** 0.2577*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
25,151 25,151 25,151 25,151 
0.36 0.37 0.36 0.36 
0.3380 0.8826 0.0034 0.0000 

Yes Yes 
Yes Yes 
Yes Yes 
10,800 10,800 
0.25 0.25 
0.3065 0.1320 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 
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Table 20: Trade and labor demand, labor market flexibility, cross-country sample 

Dependent variable:  
lnLVAcst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*laborfreec 
 
constant 

 

0.3853*** -0.2038** 0.2594*** -0.4966 
(0.000) (0.023) (0.000) (0.126) 
0.0017* 0.0056*** 0.0023** -0.0002 
(0.068) (0.000) (0.022) (0.965) 
2.9271*** 4.9526*** 3.7602*** 2.9451*** 
(0.000) (0.000) (0.000) (0.000) 

0.2056** -0.3295*** 
(0.033) (0.000) 
-0.0003 0.0015 
(0.825) (0.190) 
5.1543*** 5.5790*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
28,064 28,064 28,064 28,064 
0.48 0.25 0.41 0.25 
0.0000 0.0000 0.0000 0.0000 

Yes Yes 
Yes Yes 
Yes Yes 
11,131 11,131 
0.51 0.59 
0.0000 0.0000 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 

Table 21: Trade and the labor share, labor market flexibility, cross-country sample 

Dependent variable:  
lnLScst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*laborfreec 
 
constant 

 

-0.0175* 0.0014 -0.0031 0.0977 
(0.080) (0.965) (0.878) (0.587) 
0.0002 0.0001 0.0001 -0.0002 
(0.141) (0.776) (0.724) (0.922) 
-0.8436*** -0.8167*** -0.8807*** -0.8867*** 
(0.000) (0.000) (0.000) (0.000) 

0.0026 -0.0102 
(0.895) (0.280) 
0.0001 0.0001 
(0.775) (0.322) 
-0.9027*** -0.8835*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
28,064 28,064 28,064 30,078 
0.36 0.32 0.32 0.18 
0.0901 0.0860 0.3447 0.0053 

Yes Yes 
Yes Yes 
Yes Yes 
11,131 11,991 
0.34 0.33 
0.0248 0.5188 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 

Table 22: Trade and the relative demand for skilled labor, labor market flexibility, cross-country sample 

Dependent variable:  
SHS

cst 
(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lnoutput 
 
lntradecst 
 
lntradecst*laborfreec 
 
constant 

 

 -0.0000 -0.0010 0.0009 
 (0.980) (0.507) (0.478) 
-0.0013 0.0017 0.0001 0.0060 
(0.506) (0.493) (0.952) (0.598) 
0.0000 -0.0000 0.0000 0.0002 
(0.527) (0.447) (0.530) (0.401) 
0.2911*** 0.2966*** 0.2971*** 0.3121*** 
(0.000) (0.000) (0.000) (0.000) 

-0.0019** -0.0025*** 
(0.018) (0.005) 
-0.0014 0.0004 
(0.375) (0.721) 
0.0000 -0.0000 
(0.675) (0.393) 
0.2585*** 0.2597*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
28,064 28,064 28,064 28,064 
0.82 0.82 0.82 0.82 
0.8004 0.7296 0.0461 0.0000 

Yes Yes 
Yes Yes 
Yes Yes 
11,132 11,132 
0.25 0.25 
0.2166 0.0884 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 
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Table 23: Trade and labor demand, trade policy openness, cross-country sample 

Dependent variable:  
lnLVAcst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*tradefreec 
 
constant 

 

0.1665 -0.1274 0.1543 -1.7182*** 
(0.105) (0.364) (0.152) (0.001) 
0.0045*** 0.0038** 0.0034** 0.0164** 
(0.001) (0.043) (0.015) (0.017) 
2.6814*** 4.9422*** 4.3771*** 3.3597*** 
(0.000) (0.000) (0.000) (0.000) 

-0.0195 0.1131 
(0.903) (0.232) 
0.0029 -0.0050*** 
(0.196) (0.000) 
5.0886*** 5.5245*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
28,064 28,064 28,064 28,064 
0.48 0.24 0.41 0.25 
0.0000 0.0000 0.0000 0.0000 

Yes Yes 
Yes Yes 
Yes Yes 
11,131 11,131 
0.51 0.59 
0.0000 0.0000 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 

Table 24: Trade and the labor share, trade policy openness, cross-country sample 

Dependent variable:  
lnLScst 

(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lntradecst 
 
lntradecst*tradefreec 
 
constant 

 

-0.0168 -0.0742** -0.0515** -0.4226 
(0.253) (0.047) (0.039) (0.124) 
0.0002 0.0012** 0.0008** 0.0068* 
(0.368) (0.026) (0.033) (0.068) 
-0.8640*** -0.8227*** -0.8444*** -0.8802*** 
(0.000) (0.000) (0.000) (0.000) 

-0.0084 0.0175 
(0.721) (0.223) 
0.0002 -0.0003 
(0.473) (0.160) 
-0.9069*** -0.8878*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
28,064 28,064 28,064 30,078 
0.27 0.27 0.27 0.29 
0.1131 0.0281 0.0965 0.0135 

Yes Yes 
Yes Yes 
Yes Yes 
11,131 11,991 
0.34 0.33 
0.0313 0.1462 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 

Table 25: Trade and the relative demand for skilled labor, trade policy openness, cross-country sample 

Dependent variable:  
SHS

cst 
(1) (2) (3) (4) (5) (6) 

lnexp lnexpsh lnfvax lnfvaxsh lndva3x lndva3xsh 

lnoutput 
 
lntradecst 
 
lntradecst*tradefreec 
 
constant 

 

 -0.0001 -0.0010 0.0008 
 (0.962) (0.484) (0.568) 
-0.0013 0.0090** -0.0053 -0.0442** 
(0.706) (0.048) (0.137) (0.042) 
0.0000 -0.0001** 0.0001* 0.0008*** 
(0.730) (0.043) (0.063) (0.008) 
0.2902*** 0.2903*** 0.2845*** 0.2945*** 
(0.000) (0.000) (0.000) (0.000) 

-0.0019** -0.0025*** 
(0.018) (0.005) 
-0.0014 -0.0013 
(0.581) (0.278) 
0.0000 0.0000 
(0.813) (0.478) 
0.2584*** 0.2597*** 
(0.000) (0.000) 

Country-sector FE 
Sector-year FE 
Country-year FE 
Observations 
R-squared 
F-test of joint sign. 1) 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
28,064 28,064 28,064 28,064 
0.82 0.82 0.82 0.83 
0.9143 0.1253 0.0201 0.0000 

Yes Yes 
Yes Yes 
Yes Yes 
11,132 11,132 
0.25 0.25 
0.1583 0.0923 

Note: p*<0.1, p**<0.05, p***<0.01 (p-values in parentheses). All regressions include country-sector, sector-year, and country-
year fixed effects. Regressions 5 and 6 cover the years 2004, 2007, and 2011. 
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