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Abstract: Using a two-stage estimation of matched worker-industry data from 2000 

to 2011, this study investigates the impact of global value chain (GVC) integration 

on wages and the skill premium in 32 industries in Thailand, a country with recent 

heavy involvement in GVCs. This study employs foreign value added in both final 

and intermediate goods exports as a proxy for the degree of industry integration in 

GVCs and applies a panel fixed effects estimation on constructed panel data to 

investigate its relationship with wages. The main finding indicates that a higher level 

of industry integration with GVCs leads to higher wages and a higher skill premium, 

confirming the positive effect of GVC involvement on wages and the complementary 

effect of high demand for skilled workers in GVC-oriented industries in Thailand. 

Workers in industries with positions close to the end of the value chain (downstream 

position) will earn a higher wage than those working in the upstream position. These 

results have significant policy implications. The Thai government should not only 

attempt to increase industry involvement in GVCs overall, but also aim to lift 

industries to higher positions in the GVC to gain the most benefits for Thai workers 

and the country overall.  
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1. Introduction 

 

Global value chains (GVCs) have become a main driver in international trade and 

investment in the global economy. The United Nations Conference on Trade and 

Development (UNCTAD, 2013) provides cross-country evidence showing a positive 

relationship between a country’s involvement in GVCs and economic growth rates, 

indicating the high contribution of GVCs to developing countries’ growth (around 

30% of gross domestic product). However, the recent study by Kummritz, Taglioni, 

and Winkler (2017) stated that even though many countries encourage GVCs as a new 

track to achieve high economic growth and industrialisation, the evidence shows that 

not all countries benefit from GVCs – country-specific characteristics such as national 

policy play a significant role in effective economic enhancement through GVCs.  

Most existing studies focus mainly on developed countries such as the United 

States (US) (Ebenstein et al., 2014); the United Kingdom (Geishecker and Görg, 

2013); and Germany (Baumgarten, Geishecker, and Görg, 2013); and show clear 

evidence of the effect of GVC integration on the labour market. However, empirical 

studies in developing countries are just starting to appear (Farole, 2016). Haskel (2000) 

insisted that, in theory, involvement in GVCs improves employment and wages in 

developing countries. However, few studies investigate the effect of GVCs on 

employment and wages in developing countries such as India (Banga, 2016); Viet Nam 

(Kabeer and Mahmud, 2004); and Kenya (McCulloch and Ota, 2002). These studies 

find that these countries benefited more from integration with GVCs. Shepherd (2013) 

asserted that although the effect of GVCs on the labour market in developing countries 

is predominantly positive, much of the effect is country-specific. The country’s 

position in the GVC also affects the magnitude, composition, and wages of labour 

engaged in GVC activities (UNCTAD, 2013).  

This study investigates the impact of GVC integration on wages and the skill 

premium in 32 industries in Thailand, using a unique data set that matches worker- 

and industry-level data for 2000, 2005, 2009, 2010, and 2011. It focuses on the wage 

response (in both average wages and the wage differential between skilled and 

unskilled workers) to an increase in an industry’s dependency on foreign value added 

(FVA), which serves as the proxy for the degree of industry involvement in GVCs. To 
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the best of the author’s knowledge, there are no empirical studies on the impact of 

GVC involvement on the labour market in Thailand, despite its importance to the 

domestic labour market. 

This study contributes to the existing literature as it is the first to use an individual-

level data set from the Thai Labor Force Survey (LFS) to quantify the impact of GVC 

integration on wages and the skill premium during the 2000s, a recent period of 

industrial development in Thailand. In addition to investigating the impact of overall 

GVC involvement, this study examines industry positions in the value chain by 

applying an indicator called international backward and forward multipliers to 

determine the position of each industry in the value chain. 

The main result shows that a higher level of integration leads to higher wages and 

a higher skill premium, confirming the positive effect of GVC involvement on wages 

and the complementary effect on skilled workers. Moreover, workers in industries with 

positions close to the end of the value chain (downstream position) will earn a higher 

wage than those working in the upstream position. The robustness check uses the time 

lag of FVA and the vertical specialisation index (VSI) as the dependent variable; and 

the estimates are robust across different specifications, confirming the positive impact 

of GVC integration on wages and the skill premium. Thus, this study’s main findings 

have several potential policy implications, mainly that the government should not only 

attempt to increase industry involvement in GVCs overall, but should also aim to 

upgrade industries to higher positions in the value chain to gain the most benefit for 

Thai workers. 

The paper proceeds as follows. Section 2 provides the background and section 3 

reviews the literature on the impact of GVC integration on wages and the skill 

premium. Section 4 describes the data and methodology for the estimation. Section 5 

provides the results and section 6 concludes. 
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2. Background  

 

Thailand is a developing country in Southeast Asia with high engagement in the 

international economy since its trade liberalisation policy in the 1990s. The 

government’s aim is not only to integrate Thailand’s economy into global economy, 

but also to have the country serve as the regional trade and investment hub of Southeast 

Asia. Thus, the country signed several free trade agreements, both bilateral and 

multilateral, which led to a significant reduction in tariffs and altered the patterns of 

exports and imports. This trade liberalisation allows for a freer flow of intermediate 

goods and capital, leading to a high degree of involvement in GVCs that in turn 

increases wage inequality between high and low skilled workers – both across and 

within industries (Goldberg and Pavcnik, 2007).  

Thailand is one of the top 10 countries in the Asia and Pacific region in terms of 

international trade flow, particularly global GVC intermediate import flows 

(UNESCAP, 2015). Baldwin (2011) suggested that Thailand’s development in the late 

1980s taught the country how to industrialise its economy through GVCs. The 

Organisation for Economic Co-operation and Development (OECD, 2016a) 

highlighted the characteristics of countries in the Southeast Asian region participating 

in GVCs, specifically that they activate overall economic activity by depending on 

high-value FVA – one of the most significant factors driving growth in Thailand’s 

domestic value added in exports across all production activities in the agriculture, 

manufacturing, and services sectors. Thus, imported inputs from abroad complement 

domestic value added in exports instead of substituting them. This clearly describes 

the country and its strong involvement in GVCs.  

The factsheet on trade in value added (TiVA) and GVCs by the World Trade 

Organization (WTO, 2015) declared that the annual percentage change in Thailand’s 

total GVC participation during 1995–2011 was 11.3%; and the GVC participation 

index in 2011 (measured by the percentage share in total gross exports) is 54.3, which 

is higher than in other developing economies (48.6) and developed economies (48.0). 

Furthermore, Thailand on average has more backward GVC participation (39.0 

measured by the percentage share in the total foreign content of exports) at the higher 
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level than forward GVC participation (15.4 measured by the percentage share in total 

exports of domestic inputs sent to third countries).  

The top three industries engaged in backward GVC participation are computers 

and electronics, motor vehicles, and machinery and equipment; while Japan, China, 

and the US are the top foreign input providers. The top three industries engaged in 

forward GVC participation are wholesale and retail trade, agriculture, and chemical 

products; while China, Malaysia, and Japan are the top exporters of inputs via GVCs 

to Thailand. This implies that during 1995–2011, Thailand gradually and continuously 

developed to engage in GVCs.   

This significant level of Thailand’s involvement in GVC activities affects the Thai 

labour market. GVC activities affect not only the overall wages of workers in the 

relevant industries, but also the relative wages of skilled and unskilled workers, the so-

called ‘skill premium’. Goldberg and Pavcnik (2007) affirmed that GVCs complement 

demand for skilled workers, leading to an increase in the skill premium in a country, 

which is one measurement of wage inequality between skilled and unskilled workers 

as a result of globalisation.  

 

 

3. Literature Review  

 

The relationship between GVC integration and the labour market has received 

recent research attention. Shingal (2015) provided a complete literature review of the 

impact of GVC integration on labour markets in both developed and developing 

countries; and showed that GVC integration affects the labour market by leading to 

higher employment, increasing wages, and improving working conditions. The World 

Bank (2012) stated that GVCs allow an international reallocation of tasks, which is a 

shift of labour-intensive work from developed countries to developing countries, 

particularly in East Asia, while Grossman and Rossi-Hansberg (2008) argued for a 

domestic reallocation of tasks across different jobs.  

The OECD (2013) asserted that GVCs will alter the labour force composition of 

skilled workers in the country, while Jiang and Milberg (2013) argued that this 

compositional change will put pressure on both the wages and bargaining power of 
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workers. Javorcik (2004) found that one benefit of participation in a value chain is 

technology transfer from multinational enterprises to domestic suppliers. Gereffi 

(2006) confirms that when a developing country engages in GVC activities, it 

increases employment, improves specialisation, increases production scale, creates an 

efficient allocation of activities, and increases the diversification of intermediate 

goods.   

Several empirical studies show that workers in GVC-oriented industries benefit 

from higher wages compared with those working in other industries. Baldwin and Yan 

(2014) used propensity-score matching and difference-in-difference to estimate the 

GVC integration of a firm in Canada’s manufacturing sector from 2002 to 2006, and 

found that workers in these firms earn higher wages. Shepherd (2013) argued that for 

GVC-oriented firms involved with high technology that requires highly skilled 

workers, GVC integration will lead to higher wages for skilled workers compared with 

unskilled workers, which widens the wage inequality between these two types of 

workers.  

Farole (2016) clearly classified the different effects of GVCs in developed and 

developing economies. Developed countries focus on the impact of offshoring and 

outsourcing on labour market adjustments, particularly related to skills-biased 

technical change, while developing economies experience a jobs and wage effect from 

the flow of foreign direct investment (FDI). Dean (2013) observed that despite the 

abundant evidence on some developing countries’ involvement in GVCs, such as 

China and East Asian countries, few studies investigate GVC involvement in other 

developing countries.  

Recent studies have investigated the relationship between GVC integration and 

wages using country-specific case studies with both industry- and worker-level data 

(Shingal, 2015). Existing studies on developed countries examine the impact of 

offshoring and outsourcing on wages overall, as well as the effect on high/low skilled 

wages, such as in the US (Ebenstein et al., 2014; Autor, 2014); Denmark (Hummels et 

al., 2014); the United Kingdom (Geishecker and Görg, 2013); Germany (Geishecker, 

2008; Baumgarten, Geishecker, and Görg, 2013); and the European Union (Polgár and 

Wörz, 2010; Parteka and Wolszczak-Derlacz, 2015). Goldberg and Pavcnik (2007) 

concluded that most empirical evidence comes from studies focusing on developed 
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countries in their roles in offshoring and outsourcing rather than focusing on 

developing economies.  

Existing studies of developing countries find that workers employed in traded 

sectors tend to receive higher wages than those working in non-traded sectors, such as 

in Bangladesh (Kabeer and Mahmud, 2004); Viet Nam (Kabeer and Tran, 2003); 

Kenya (McCulloch and Ota, 2002); South Africa (Roberts and Thoburn, 2004); and 

India (Banga, 2016). These studies also interestingly specify that the position of the 

firm in the value chain leads to different outcomes. Muradov (2017) contended that 

the relative position of an industry in a GVC can shift over time; that is, it could move 

up or down. However, using the 2015 edition of the OECD Inter-Country Input-Output 

(ICIO) tables, he finds that the positions in 34 industries for 2000–2011 were quite 

stable over time. Shingal (2015: 10) concluded that workers at ‘higher ends of the 

value-chain’ benefit more than those at the ‘lower-end of export chain’. For example, 

McCulloch and Ota (2002) studied the horticulture export industry in Kenya and found 

that workers closer to the end of the chain, such as in packaging, have higher wages 

than those who work on farms. However, these works focus on specific industry case 

studies, especially GVC-oriented industries, which may only partially represent the 

overall impact.  

Prior studies measure the degree of GVC involvement using variables related to 

offshoring and outsourcing as the main proxy. However, Shingal (2015) stated that 

databases such as the OECD’s Measuring Trade in Value Added (TiVA; OECD, 2011) 

and the World Input-Output Database (WIOD; Timmer, 2012) allow for empirical 

work on the impact of GVC integration on employment and wages. Several studies 

have applied a variable to measure vertical specialisation to represent the level of GVC 

integration in each industry.  

Hummels et al. (2001) first defined the vertical specialisation chain as the 

specialisation of a country that uses an imported intermediate input from other 

countries in the value chain to produce its exporting goods. Thus, the vertical 

specialisation index could be an indicator to measure the degree of an industry’s 

involvement in the GVCs. Koopman, Wang, and Wei (2014) developed this vertical 

specialisation chain further by decomposing the vertical specialisation value in a 

country’s exports into three main categories: (i) FVA in final goods exports, (ii) FVA 
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in intermediate goods exports, and (iii) double-counted intermediate exports produced 

abroad. Mattoo, Wang, and Wei (2013) suggested that FVA could be a proxy for the 

level of industry involvement in GVCs.   

Kuroiwa (2017: 1) further suggested that the overall level of GVC integration 

alone is insufficient to analyse a country’s welfare, and therefore states that ‘industrial 

deepening’ such as backward links that show the position of a local supplier to foreign 

firms, requires further investigation. Farole (2016: 8) interestingly raised the question, 

‘Is it the level of participation that matters or the nature (e.g. position in the value 

chain)’?  

Several studies have discussed how to ‘move up’ the value chain, such as by 

improving property rights (Antràs, 2005); research and development intensity (Dean 

and Fung, 2009); and increasing productivity through a concreate spillover effect from 

engaging in the chain via learning by doing (Dean, 2013). Lamy (2010) finds that to 

benefit most from a GVC, each participating country in the chain should specialise in 

the area in which it has a comparative advantage.  

While many studies of GVCs exist, studies of the GVC in Thailand are very rare. 

Rarer still are studies of the impact of GVCs on wages, despite prior works citing 

Thailand as a case that the ‘traditional model of GVCs’ explains (Farole, 2016). In this 

model, a country succeeds by gradually engaging in a GVC by first focusing on low-

skilled activities and later moving on to high-skilled activities.  

Sessomboon (2015) seems to provide the only study which computes the level of 

GVC integration for 32 industries from 2000 to 2011 in Thailand and uses the VSI to 

rank industries in Thailand with high engagement in GVCs. Furthermore, to determine 

the position of an industry in a GVC of 32 industries in Thailand, Sessomboon (2015) 

also computes the international forward multiplier (IFM) and international backward 

multiplier (IBM).   

No studies have examined the impact of GVC integration on wages and the skill 

premium in Thailand directly. The closest study is that by Jayanthakumaran, 

Sangkaew, and O’Brien (2013), who investigated the impact of trade liberalisation on 

wages in Thailand. The remaining works studied the impact of FDI on wages. Velde 

and Morrissey (2004) studied the impact of FDI on wage inequality between skilled 
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and unskilled workers, while Paweenawat (2017) studied wage spillover from the 

existence of multinational enterprises in the industry to local firms, for example.  

As there is no prior work in this area, a study of the impact of GVC integration on 

wages and the skill premium in Thailand is intriguing because it can not only provide 

another case study of its impact on a developing and middle-income country with 

recent high engagement in GVCs, but also provide the first empirical evidence of 

whether participating in a GVC has a positive or negative impact on wages and the 

skill premium. 

 

 

4. Data and Methodology 

 

4.1. Data  

 

This study first uses worker-level data sets from the Labor Force Surveys (LFS) 

conducted by the National Statistical Office of Thailand (NSO); and constructs 

comparable measures of GVC integration using industry-level data sets from the 

OECD’s ICIO released in 2005. Then, this study uses a unique data set created by 

matching worker-level with industry-level data for 2000, 2005, 2009, 2010, and 2011.  

More specifically, this study combines worker-level data on wages and individual 

characteristics with industry-level data on the degree of GVC integration. For the 

worker-level data, the sample consists of full-time workers (working more than 30 

hours/week) aged 19–60 years in 32 industries based on 2-digit International Standard 

Industrial Classification (ISIC) codes. This study examines 32 manufacturing and 

service industries in Thailand listed in the ICIO. It follows the matching method in 

Baumgarten, Geishecker, and Görg (2013), who matched worker-level data on wages 

with industry-specific measures of GVC involvement.  

The main dependent variable in the estimation is the real hourly wages drawn from 

the LFS. Note that wages are deflated by the Thailand Consumer Price Index (2002 as 

a base year) from the Bureau of Trade and Economic Indices, Ministry of Commerce, 

Thailand. The LFS also provides individual characteristics, including age, gender, 

educational attainment, marital status, and region, which serve as control variables in 
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the standard Mincerian wage equation. Furthermore, this study controls for the share 

of skilled to total workers, share of employment in each industry to total employment, 

exports per worker, and intermediate input imports per worker. While the employment 

ratio and share of skilled workers are constructed from the LFS, import and export data 

are extracted from the basic statistics of the OECD.  

Next, to quantify the impact of GVC integration on the skill premium, the authors 

construct a dummy variable for skilled workers using education level as the main 

criteria. Skilled workers include those graduating with post-secondary, vocational, and 

university degrees, while the other educational levels make up the population of 

unskilled workers. Given the availability of educational attainment data, this study 

measures the skill premium directly using the relative wages of skilled and unskilled 

workers.  

The main independent variable used as a proxy for the level of GVC integration 

for each industry is the FVA of gross exports, following Mattoo, Wang, and Wei 

(2013). FVA is the share of ‘the part of the value of final output of an industry that is 

contributed by industries in other countries’ (Amador and di Mauro 2015: 37). FVA 

here includes the FVA for both final and intermediate goods exports, expressed as 

percentage of gross exports. A higher FVA means a higher dependency on foreign 

content and a higher degree of GVC integration.  

This study adopts the FVA variables representing the degree of GVC involvement 

from Sessomboon (2015: 7) defined as ‘the value-added of foreign country which 

embodied in exported product, such as, returns from foreign labor and capital’. Using 

the 2015 OECD ICIO tables with Koopman, Wang, and Wei’s (2014) method,  

Sessomboon (2015) decomposed the value of Thailand’s gross exports into three parts: 

domestic value added, FVA, and purely double counted. 

In addition to FVA, the study will also use the IBM and IFM in the analysis to 

indicate the impact of the position of each industry in the supply chain. Sessomboon 

(2015) computed these two indicators by applying the matrix algebra steps in the 2015 

OECD ICIO tables and found that a high IBM indicates that the industry has a position 

near the end of the chain, while a high IFM indicates that the industry has a position 

near the beginning of the chain. 



10 

Table 1 provides the basic summary statistics for the sample. There are 195,281 

individual observations for 32 industries (Appendix 1 provides the industry list). The 

average working hours are 47 per week, while the average education is 10 years. The 

share of women is around 48%, while the share of skilled workers is quite small, at 

only 27%.  

 

Table 1: Summary Statistics of Sample (Individual Level) 

  -1 -2 -3 -4 -5 

Variables N mean sd min max 

Working hours 195,281 47.59 10.69 30 97 

Industry 195,281 13.1 7.724 1 32 

Domestic value added 195,281 76.26 13.23 32 98 

Foreign value added 195,281 20.93 11.32 2 48 

Vertical specialisation 195,281 23.66 13.24 2 68 

International forward 195,281 3.961 9.664 0.0001 64 

International backward 195,281 0.538 0.326 0.0473 1.829 

Relative employment 195,281 0.0903 0.0889 0.000204 0.329 

Exports per worker 195,281 0.562 2.896 0 92.25 

Imports per worker 195,281 -0.575 2.656 -58.22 -0.00104 

Relative skilled worker 195,281 0.274 0.239 0.00813 0.864 

Ln wage  195,281 2.047 0.343 1.31 2.86 

Years of education 195,281 10.04 4.993 0 23 

Female      195,281 0.475 0.499 0 1 

Year 195,281 2007 3.818 2000 2011 

Number of industries 32 32 32 32 32 

Note: ‘Relative skilled worker’ refers to the ratio of skilled workers to total workers in each 

establishment. 

Ln = natural logarithm, max = maximum, min = minimum, N = number, sd = standard deviation 

Source: Author’s calculation.   
 

4.2 Methodology 

 

This study first determines the impact of GVC integration on wages, and then its 

impact on the skill premium. Both stages of the estimation will be applied in both parts.  
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4.2.1 Wages 

This study adopts the augmented Mincerian regression (Mincer, 1974) for individual 

worker data to find the natural logarithm (ln) of wages of workers for each industry in 

each year, after controlling for the different individual characteristics, with the 

following specification:  

ln 𝑊𝑖𝑗𝑡 = ∑ 𝛽𝑖𝑋𝑖𝑗𝑡
𝑁
𝑖=1 + ∑ 𝛿𝑗𝑡𝐷𝑗

𝑁
𝑗=1 + 휀𝑖𝑗𝑡 ,                                                             (1) 

where 𝑊𝑖𝑗𝑡 is the hourly wage of worker i in industry j at time t; 𝑋𝑖𝑗𝑡 is a vector of 

individual characteristics including age, age squared, gender, marital status, years of 

schooling, and region; 𝐷𝑗  is the industry dummy variable; and 휀𝑖𝑗𝑡 is the error term.  

The coefficient of the industry dummy variable ( 𝑜𝑟 𝛿𝑗𝑡) indicates the average ln 

of the wages of workers who share the same characteristics but work in different 

industries in different periods. This coefficient of the industry dummy variable from 

equation (1) will then become the dependent variable in equation (2) to determine the 

relationship between the industry’s degree of GVC involvement and wages. 

Intuitively, this study adopts this approach to determine whether workers with the 

same characteristics but in industries with differing degrees of GVC involvement 

could explain the wage difference amongst workers. 

The following specification is adapted from Geishecker and Görg (2010), who 

determined the impact of outsourcing on wages using matched worker-industry data 

sets, and Jayanthakumaran, Sangkaew, and O’Brien (2013), who studied the effect of 

trade liberalisation on workers’ wage premiums in Thailand. Furthermore, an 

additional control variable related to industry characteristics will be imposed in the 

estimation, as Goldberg and Pavcnik (2005) suggested. 

 

𝛿𝑗𝑡 = 𝛽1𝑙𝑛𝐹𝑉𝐴𝑗𝑡 + 𝛽2𝑆𝑘𝑖𝑙𝑙𝑗𝑡 + 𝛽3𝐸𝑚𝑝𝑙𝑜𝑦𝑗𝑡 + 𝛽4𝐸𝑥𝑝𝑜𝑟𝑡𝑗𝑡 + 𝛽5𝐼𝑚𝑝𝑜𝑟𝑡𝑗𝑡 +

∑ 𝜏𝑗𝐷𝑗
𝑁
𝑗=1 + 휀𝑗𝑡,                                                                                             (2) 

where 𝛿𝑗𝑡 is the average of ln wage of industry j at time t; and 𝐹𝑉𝐴𝑗𝑡 is the FVA for 

both final and intermediate goods exports. The estimated coefficients of FVA (𝛽1) 

present the relationship between the degree of GVC involvement and the average wage 

overall. 
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For the other control variables related to industry characteristics, 𝑆𝑘𝑖𝑙𝑙𝑗𝑡  is the 

share of skilled workers to total workers; 𝐸𝑚𝑝𝑙𝑜𝑦𝑗𝑡 is the share of employment in each 

industry to total employment; 𝐸𝑥𝑝𝑜𝑟𝑡𝑗𝑡  denotes the exports per worker; 𝐼𝑚𝑝𝑜𝑟𝑡𝑗𝑡 

denotes the intermediate-input imports per worker; and  휀𝑗𝑡 denotes the error terms.   

These variables control for different industry characteristics for several reasons. 

First, the share of employment controls for the size of the industry, so a high number 

of workers in the industry will not lead to higher wages. Second, the share of skilled 

workers is included in the estimation because in most of developing countries  the 

wage of skilled workers was affected by skills-biased technological change resulting 

from globalisation, e.g. situations in Argentina and Brazil (Goldberg and Pavcnik, 

2007).  

Finally, the export and import variables follow Jayanthakumaran, Sangkaew, and 

O’Brien (2013), who explained why these variables should be included in equation 

(1). Exporting firms, which tend to be GVC-oriented industry, tend to produce high-

quality products and have high margins. This type of firm needs highly skilled workers 

in the production process and tends to pay higher wages and show a higher skill 

premium than other industries (Jonsson and Subramanian, 2001); and a firm in an 

industry with high engagement in GVC activities has a larger amount of intermediate-

input imports and pays higher wages (Martin, 2009).  

Equation (2) also includes the industry fixed effect to control for the unobservable 

heterogeneity across industries as well as to reduce the endogeneity arising from 

measurement errors and omitted variables bias. The Hausman Test specifies that the 

fixed-effect model is the suitable method for the estimation.  

However, another interesting question is whether the wage response to the degree 

of GVC involvement varies according to the position of the industry in the GVC. To 

investigate whether the industry position in the supply chain affects wages, this study 

adds the IBM and IFM to equations (3) and (4). The estimated coefficients of FVA 

(𝛽1) indicate the impact of industry position in the supply chain on wages.  

 

𝛿𝑗𝑡 = 𝛽1𝑙𝑛𝐹𝑉𝐴𝑗𝑡 + 𝛽2𝐼𝐵𝑀𝑗𝑡 + 𝛽3𝑆𝑘𝑖𝑙𝑙𝑗𝑡 + 𝛽4𝐸𝑚𝑝𝑙𝑜𝑦𝑗𝑡 + 𝛽5𝐸𝑥𝑝𝑜𝑟𝑡𝑗𝑡 +

𝛽6𝐼𝑚𝑝𝑜𝑟𝑡𝑗𝑡 + ∑ 𝜏𝑗𝐷𝑗
𝑁
𝑗=1 + 휀𝑗𝑡                                                                                   (3) 
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𝛿𝑗𝑡 = 𝛽1𝑙𝑛𝐹𝑉𝐴𝑗𝑡 + 𝛽2𝐼𝐹𝑀𝑗𝑡 + 𝛽3𝑆𝑘𝑖𝑙𝑙𝑗𝑡 + 𝛽4𝐸𝑚𝑝𝑙𝑜𝑦𝑗𝑡 + 𝛽5𝐸𝑥𝑝𝑜𝑟𝑡𝑗𝑡 +

𝛽6𝐼𝑚𝑝𝑜𝑟𝑡𝑗𝑡 + ∑ 𝜏𝑗𝐷𝑗
𝑁
𝑗=1 + 휀𝑗𝑡                                                                                   (4) 

 

4.2.2 Skill Premium  

In addition to exploring the wages according to the degree of GVC involvement, 

this section examines the skill premium reflecting the wage inequality between skilled 

and unskilled workers. The first stage is the worker-level regression to determine the 

ln of the relative wages of skilled workers to unskilled workers (or the skill premium) 

after controlling for different individual characteristics. Equation (5) is a version of 

equation (1) which includes the interaction term between the dummy of skilled 

workers (𝐷𝑘) and the dummy of industry (𝐷𝑗).  

 

ln 𝑊𝑖𝑗 = ∑ 𝛽𝑖𝑋𝑖𝑡
𝑁
𝑖=1 + ∑ 𝛿𝑗𝐷𝑗

𝑁
𝑗=1 + ∑ 𝛾𝑗(𝐷𝑗

𝑁
𝑗=1 ∗ 𝐷𝑘) + 휀𝑖𝑗                                     (5) 

The estimated coefficient (𝛾𝑗 )  on the interaction term between the dummy 

variable of skilled workers (𝐷𝑘) and the dummy variable of industry (𝐷𝑗) represents 

the skill premium, which will become the dependent variable in the second stage 

estimation – the industry-level regression. Equation (6) includes the industry fixed 

effect and the estimated coefficients of FVA (𝛽1), which represents the relationship 

between the degree of GVC involvement and the skill premium.  

 

 𝛾𝑗𝑡 = 𝛽1𝑙𝑛𝐹𝑉𝐴𝑗𝑡 + 𝛽2𝑆𝑘𝑖𝑙𝑙𝑗𝑡 + 𝛽3𝐸𝑚𝑝𝑙𝑜𝑦𝑗𝑡 + 𝛽4𝐸𝑥𝑝𝑜𝑟𝑡𝑗𝑡 + 𝛽5𝐼𝑚𝑝𝑜𝑟𝑡𝑗𝑡 +

∑ 𝜃𝑗𝐷𝑗
𝑁
𝑗=1 + 휀𝑗𝑡                                                                                                          (6) 

As before, equations (7) and (8) will then include the IBM and the IFM. The 

estimated coefficients of FVA (𝛽1) represent the impact of the industry’s position in 

the supply chain on the skill premium. Note that the estimated coefficients of Skill 

(𝛽2) present the relationship between the relative employment of skilled workers and 

the relative wages of skilled workers to unskilled workers, for which Katz and Murphy 

(1992) suggested a negative sign.   

 𝛾𝑗𝑡 = 𝛽1𝑙𝑛𝐹𝑉𝐴𝑗𝑡 + 𝛽2𝐼𝐵𝑀𝑗𝑡 + 𝛽3𝑆𝑘𝑖𝑙𝑙𝑗𝑡 + 𝛽4𝐸𝑚𝑝𝑙𝑜𝑦𝑗𝑡 + 𝛽5𝐸𝑥𝑝𝑜𝑟𝑡𝑗𝑡 +

𝛽6𝐼𝑚𝑝𝑜𝑟𝑡𝑗𝑡 + ∑ 𝜃𝑗𝐷𝑗
𝑁
𝑗=1 + 휀𝑗𝑡                                                                                  (7) 
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 𝛾𝑗𝑡 = 𝛽1𝑙𝑛𝐹𝑉𝐴𝑗𝑡 + 𝛽2𝐼𝐹𝑀𝑗𝑡 + 𝛽3𝑆𝑘𝑖𝑙𝑙𝑗𝑡 + 𝛽4𝐸𝑚𝑝𝑙𝑜𝑦𝑗𝑡 + 𝛽5𝐸𝑥𝑝𝑜𝑟𝑡𝑗𝑡 +

𝛽6𝐼𝑚𝑝𝑜𝑟𝑡𝑗𝑡 + ∑ 𝜃𝑗𝐷𝑗
𝑁
𝑗=1 + 휀𝑗𝑡                                                                                  (8) 

Note that in the estimation of the impact of GVC integration on wages and the 

skill premium, this study employs a two-stage regression in the estimation. The 

dependent variable in the second stage regression (the industry-level regression) is 

generated by the first stage regression (the worker-level regression), which means they 

are subject to error (or have some measurement error). This study therefore also uses 

the bootstrap method as the resampling technique to approximate standard errors for 

the estimated parameters. Thus, the bootstrapped standard errors with constructed 

panel data are reported in the estimated results. 

 

5. Results 

5.1. Wages 

The first stage estimation provides the estimates from the augmented Mincerian 

regression (equation (1)) on individual workers in each year (2000, 2005, 2009, 2010, 

and 2011), controlling for individual characteristics. The estimate coefficients from 

the ordinary least squares regression on worker-level data have the signs and 

magnitudes expected from the standard wage equation. The estimates are all 

statistically significant and have positive coefficients on the years of education. This 

indicates that an increase in years of education will lead to an increase in wages.  

Next, there is a positive coefficient on age, but a negative coefficient on age 

squared. This means that wages increase with age, but increase at a diminishing rate. 

These results are consistent with Warunsiri and McNown (2010), who estimated the 

rate of returns to education in Thailand. For the other variables, male workers have 

higher wages than female workers, while married workers have higher wages than 

unmarried workers.  

Thus, this first stage mainly aims to find the average wage of each industry in each 

year when controlling for other individual characteristics that could affect wages. This 

average wage for each industry can be obtained from the coefficients on the industry 

dummy variable. The results show high average wages in the following industries: 

chemicals and chemical products (ISIC24); post and telecommunication (ISIC64); 
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computers, electronics, and optical equipment (ISIC33); transport and storage (ISIC 

60-64); and wood and products of wood and cork (ISIC20). The results show low 

average wages in the food products, beverages and tobacco (ISIC15-16); fabricated 

metal products (ISIC28); education (ISIC-80); and hotels and restaurants (ISIC-55) 

industries.  

Note that the average wage results show that higher wages are concentrated in 

industries in the manufacturing sectors, and these industries tend to be in the trading 

sector and potentially highly engaged in GVC activities, while the lower wages are in 

service sector industries that potentially have a lower degree of GVC integration. For 

example, Sessomboon (2015) reported that the computers, electronics, and optical 

equipment industry showed a high level of GVC involvement, and the basic computed 

average wage herein shows that these industries have higher wages compared with 

others. Thus, the expected relationship between the degree of industry involvement 

and wages should be positive in Thailand. 

Next, this study employs panel data constructed using the industry-year 

dimension, which consists of 155 observations. The panel fixed-effect regression is 

applied in the second stage to control for the differences across industries (equation 

(2)). The estimates in Table 2 indicate a positive effect of FVA on average wages, or 

more specifically, workers in industries with higher GVC engagement tend to have 

higher wages. The coefficients on FVA are statistically significant and range from 

0.799 to 0.964 (columns (1) and (2)). These results are consistent with most existing 

studies, showing that high engagement in GVCs will drive wages higher in many 

countries (Farole, 2016).  
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Table 2: The Impact of FVA on Wages  

  -1 -2 -3 -4 

Variables 

Fixed effect Fixed effect Fixed effect Fixed effect 

(without 

control) 
(with control) (with control) (with control) 

     

Ln FVA 0.964*** 0.799*** 0.495** 0.799*** 
 -0.243 -0.178 -0.2 -0.178 

International 

backward 
  0.765**  

   -0.32  

International 

forward 
   0.00353*** 

    -0.00061 

Relative 

employment 
 -0.363 -0.494 -0.407 

  -1.344 -1.153 -1.25 

Relative skilled 

worker 
 0.968*** 0.893*** 0.929*** 

  -0.182 -0.167 -0.188 

Export per worker  0.00176 0.00242 0.000166 
  -0.0135 -0.0158 -0.0153 

Import per worker  -0.00187 0.00169 -0.000723 
  -0.0116 -0.0116 -0.0127 

Constant -0.863 -0.619 -0.204 -0.622 
 -0.794 -0.568 -0.485 -0.572 
     

Observations 155 155 155 155 

R-squared 0.186 0.369 0.399 0.394 

Number of 

industries 
32 32 32 32 

Industry FE Yes Yes Yes Yes 

FE = Fixed Effect, FVA = Foreign Value Added, Ln = natural logarithm 

Notes:  

1. Robust standard errors in parentheses. 

2. *** p<0.01, ** p<0.05, * p<0.1 

3. ‘Relative skilled worker’ refers to the ratio of skilled workers to total workers in each 

establishment. 

Source: Author’s calculation.  

In Thailand’s context, industries with high involvement in GVCs are the most 

productive and focus on exports such as chemicals and chemical products, and 

computers, electronics, and optical equipment. The Board of Investment of Thailand 

(BOI) (2015: 2) states that ‘The electrical and electronics industry has not merely 

played an important role in Thailand’s economy as a main growth driver, but has also 



17 

made Thailand Southeast Asia’s electrical and electronics manufacturing hub’. Thus, 

these industries require skilled workers, who have high wages.  

This reflects evidence found for exporting firms in Chile and India, where 

exporting firms within a GVC network tend to pay higher wages than domestic firms 

focusing on the local market (World Bank, 2012). Kowalski et al. (2015) also found 

that greater GVC participation, which is normally measured using the foreign content 

of intermediate imports, tends to yield a positive outcome in a country. Furthermore, 

this finding confirms the existence of an industry wage premium in Thailand due to 

trade liberalisation, as in Jayanthakumaran, Sangkaew, and O’Brien (2013). However, 

this finding contradicts Ebenstein et al. (2014), who indicated that industry exposure 

to globalisation has no critical impact on wage effect, but occupation does.   

However, another interesting question is whether there is a wage response to the 

position of the industry in the value chain. Kowalski et al. (2015) mentioned that the 

level of industrial development and its structure affect the potential gains from GVC 

participation. The OECD (2016a) even provided suggestions for developing countries 

to gain from participating in GVCs. In addition to increasing the share of value added 

in goods produced, a country should attempt to progress into higher value-added 

activities. 

When including IBM and IFM in equations (3) and (4), the coefficients on FVA 

are still statistically significant, and range from 0.495 to 0.799. Furthermore, the 

coefficients on IBM and IFM are also positive and statistically significant, though the 

magnitude of the coefficient of IBM (column (3), 0.765) is much larger than that of 

IFM (column (4), 0.00353). This result indicates that IBM has a much larger impact 

on wages than IFM.  

Intuitively, in industries positioned closer to the end of a value chain, workers will 

tend to have higher wages compared with those in industries near the beginning of the 

chain. This result supports Shingal’s (2015) conclusion from a review of similar 

evidence in several developing countries, such as Kenya and Viet Nam, and the 

OECD’s (2013) conclusion that the industry gains from GVC involvement vary across 

different stages of production. It depends on the industry’s position in the value chain. 

An industry engaged in higher value-added activities gains higher benefits, such as 

higher wages and employment. However, this finding contradicts the OECD’s (2016a) 
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conclusion that the advantages of GVC involvement do not depend on the form of 

activities.  

Based on Sessomboon’s (2015) computation, the computers, electronics, and 

optical equipment industry in Thailand has a high IBM, indicating a production 

process highly engaged in the GVC. Note that Errighi and Bodwell (2017) reported 

that the electrical and electronics (E&E) industry in Thailand is the largest such 

industry in the Association of Southeast Asian Nations (ASEAN) countries, which 

contributes 15% of Thailand’s gross domestic product, promotes export revenues, has 

around 750,000 workers in the country, and is currently the main assembly base of 

ASEAN.  

The remaining control variables related to industry characteristics are not 

statistically significant, except for skilled workers. This result shows that the share of 

skilled workers in an industry is a significant factor contributing to higher wages, while 

relative employment, exports per worker, and imports per worker have no effect on 

average wages.  

 

5.2 Skill Premium  

This section applies the same two-step estimation as in section 4.1 to determine 

the different skill premiums across the different degrees of GVC involvement. The 

first stage reports the estimated results of the ordinary least squares regression on the 

worker-level data to first find the relative wage of skilled workers of each industry in 

each year when controlling for different individual characteristics. The relative wages 

of skilled workers for each industry can be obtained from the coefficients on the 

interaction term between the dummy variable of skilled workers and the dummy 

variable of industry.  

The results show that computer and related activities (ISIC72), wood and products 

of wood and cork (ISIC20), and chemicals and chemical products (ISIC24) show high 

relative wages amongst skilled workers; while food products, beverages, and tobacco 

(ISIC15-16); construction (ISIC-45); and agriculture, hunting, forestry, and fishing 

(ISIC 01-03) show low relative wages amongst skilled workers. The high relative 

wages of skilled workers also imply high wage inequality between skilled and 

unskilled workers in the industry.  
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These computed relative wages for skilled workers are consistent with the average 

wage classified by occupation reported by the Bank of Thailand (2018) in the 2nd 

quarter of 2018. Wages for skilled workers in the agricultural and fishery sectors are 

around ฿5,785 compared with plant and machine operators and assemblers (฿10,952) 

and craftspersons and related trade workers (฿10,684). This gap clearly indicates that 

skilled workers will receive higher pay in industries related to the trading sector, as the 

high demand for skilled workers in these industries leads to high wage inequality. 

The estimated results for the constructed panel data to analyse the effect of GVC 

integration on the skill premium from equation (6) are reported in Table 3, and indicate 

a positive effect of FVA on the skill premium. The coefficients on FVA are statistically 

significant and range from 0.382 to 0.450 (columns (1) and (2)). This result is 

consistent with Goldberg and Pavcnik (2007), who found that during the 1980s and 

the 1990s, most developing countries experienced increasing wage inequality between 

skilled and unskilled workers as a result of globalisation. More specifically, Taglioni 

and Winkler (2014) report that high GVC involvement will increase demand for skilled 

workers and that workers with this skill will have higher wages (or the demand 

effects).  

In other words, high engagement in GVCs amongst industries in Thailand during 

the study period led to a higher skill premium; activities in a GVC-oriented industry 

could boost productivity in Thailand, leading to higher wages for skilled workers and 

an increase in the wage inequality between skilled and unskilled workers. Errighi and 

Bodwell (2017: 19) affirmed that in Thailand ‘skills shortages translate into a high 

turnover amongst skilled professionals, who face a substantial salary premium in the 

Thai labour market: hourly wages of graduates with a master’s degree are four times 

those of upper secondary graduates’. 
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Table 3: The Impact of FVA on Skill Premium 

  -1 -2 -3 -4 

Variables 

Fixed effect Fixed effect Fixed effect Fixed effect 

(without 

control) 

(without 

control) 

(with 

control) 

(with 

control) 

     

Ln FVA 0.450*** 0.382*** 0.353* 0.382*** 

 -0.107 -0.142 -0.202 -0.14 

International 

backward 
  0.0741  

   -0.19  

International forward    0.00074 

    -0.000541 

Relative employment  -0.900** -0.912** -0.903** 

  -0.413 -0.464 -0.46 

Relative skilled 

worker 
 0.287* 0.281* 0.281* 

  -0.162 -0.148 -0.16 

Export per worker  0.00127 0.00129 0.00072 

  -0.00492 -0.00529 -0.00489 

Import per worker  0.00352** 0.00384*** 0.00362*** 

  -0.00496 -0.0047 -0.00466 

Constant -1.139*** -0.972** -0.932* -0.974** 

 -0.327 -0.407 -0.486 -0.403 

     

Observations 154 154 154 154 

R-squared 0.189 0.296 0.298 0.301 

Number of industries 32 32 32 32 

Industry FE Yes Yes Yes Yes 

FE = Fixed Effect, FVA = Foreign Value Added, Ln = Natural Logarithm. 

Notes:  

1. Robust standard errors in parentheses. 

2. *** p<0.01, ** p<0.05, * p<0.1 

3. ‘Relative skilled worker’ refers to the ratio of skilled workers to total workers in 

each establishment. 

Source: Author’s calculation.  
 

The OECD (2013) stated that GVC participation alters the composition of the 

labour force, with low-skilled workers suffering the most negative effect. Goldberg 

and Pavcnik (2007) provided several reasons why globalisation could lead to an 

increase in demand for skilled workers, and document several case studies of 

developing countries experiencing wage inequality. Shingal (2015) concluded that 
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several studies in both developing and developed countries find that participating in a 

GVC significantly affects wage inequality, leading to a discussion of the long-term 

impact.  

This finding is consistent with that of Jayanthakumaran, Sangkaew, and O’Brien 

(2013), who found that a tariff reduction increases the relative wages of skilled to 

unskilled workers. Increasing trade liberalisation favours skilled workers. In the GVC 

context, a GVC-oriented industry tends to use high technology that requires skilled 

workers, thus supporting Velde and Morrissey’s (2004) finding that higher FDI leads 

to higher wage inequality in Thailand. In other words, since the 1990s, the relative 

demand for highly skilled workers in Thailand increased and widened the wage gap 

between skilled and unskilled workers in terms of GVC engagement, which is 

consistent with the impact of offshoring on wage inequality in Feenstra and Hanson’s 

(1996, 1997, 1999) findings that that low-skilled workers received a lower wage 

because of offshoring, which decreases the demand for unskilled workers in developed 

countries, despite different institutional settings amongst countries. 

Overall, this study provides empirical evidence in Thailand that an increase in 

GVC involvement will not only affect wages across industries overall, but also affect 

wages between skilled and unskilled workers within the industry because of an 

increase in demand for highly skilled workers in GVC-oriented industries. Thus, more 

engagement in the GVC induces higher wage inequality in the country.  

Errighi and Bodwell (2017) interestingly raised the issue of the skill gap amongst 

workers in one of the main exporting industries in Thailand. In 2015, the E&E 

industry, which could reflect the main characteristics of the manufacturing and 

exporting industries in Thailand, mostly employed low-skilled workers (around 80% 

of total workers) and most industries faced a shortage of skilled workers. Errighi and 

Bodwell (2017: 18) also mentioned that ‘skills shortages and mismatches limit the 

ability of E&E manufacturing facilities in Thailand to increase their productivity and 

are considered an obstacle to gains from spillovers associated with FDI’.  

The coefficient on the variable representing the ratio of skilled workers to 

unskilled workers is positively statistically significant (=0.28), which contradicts the 

overall prediction of Katz and Murphy (1997) and is inconsistent with the finding of 

Velde and Morrissey (2004), who indicated a negative relation in Thailand during 
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1985–1998. The positive relation herein, which uses data for the 2000s, could 

represent the updated situation of skilled workers in Thailand, the higher number of 

skilled workers, and the industry adjustment to higher GVC involvement, such as 

producing high-quality products with higher prices, leading to higher pay. This could 

show that as the number of skilled workers increases, the relative wages of skilled 

workers also increase.  

As in the first section, the IBM and IFM were added to equations (7) and (8). 

Unlike the impact on wages, the IBM and IFM do not show statistically significant 

effects on the skill premium (columns (3) and (4)), indicating that industry’s position 

in the chain does not affect the relative wages of skilled workers.  

However, the coefficient on relative employment is negatively statistically 

significant (–0.90), indicating that the higher the relative employment, the lower the 

skill premium. The share of skilled workers is positively and statistically significant 

according to the magnitude of the coefficient, of around 0.28 across all specifications 

(columns (2)–(4)). This confirms the positive relationship between the share of skilled 

workers and the skill premium. This result clearly confirms that a high level of GVC 

involvement has a positive impact on the Thai labour market, particularly for skilled 

workers who earn a skill premium because of the increasing demand for skilled 

workers in GVC-oriented industries. This indicates that the recent development of 

GVC integration in Thailand shows that such industries have demand for highly skilled 

workers.  

Finally, the intermediate inputs import per worker is positive and statistically 

significant, with a magnitude of (=0.003) across the specifications. Intuitively, an 

industry with high-value intermediate input imports induces a high skill premium for 

workers. This is consistent with Tamuua (2007), who found that intermediate input 

imports positively correlate with productivity and the skill premium.  
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5.3 Robustness Check 

According to Mattoo, Wang, and Wei (2013), research on measuring and defining 

the degree of industrial involvement in GVCs has been quite progressive and changing 

over time, and involves several definitions and terms. Thus, to prove the robustness of 

our results, we replace the independent variable to measure the degree of involvement 

from current FVA with the lag term of FVA and the VSI. 

 

5.3.1 Lag Term 

As GVC involvement requires time to affect wages through the wage adjustment 

process, the equation should include the FVA variable as a lag term. This study adopts 

this argument from Ebenstein et al. (2014), who analysed the impact of globalisation 

with a focus on the effect of offshoring on wages and notes that the equation should 

use lagged measurements for two main reasons: (i) trading activities, such as 

offshoring, require time to implement and wages do not adjust spontaneously, so 

offshoring would not affect wages in only a single year; and (ii) if considering only 1 

year, the two main variables of offshoring and wage might be influenced by 

contemporaneous shocks.  

To check this argument, this study adds the lag of FVA, lag of IBM, and lag of 

IFM as new independent variables. The estimates for the lagged variables do not differ 

much in terms of both the signs and magnitudes of the coefficients (Table 4). This 

indicates that in terms of the effect of GVCs on wages, the time dimension might not 

have a considerable impact and/or significantly alter the outcomes.  
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Table 4: The Impact of FVA Lag on Wages 

  -1 -2 -3 -4 

Variables 

Fixed effect Fixed effect Fixed effect Fixed effect 

(without 

control) 
(with control) (with control) (with control) 

     

Ln FVA = L, 0.859*** 0.975*** 0.517*** 0.816*** 
 -0.299 -0.332 -0.635 -0.273 

International backward 

= L, 
  1.265**  

   -0.568  

International forward 

= L, 
   0.00825*** 

    -0.00104 

Relative employment  0.439 0.251 -0.159 
  -1.869 -2.011 -1.55 

Relative skilled 

worker 
 0.940*** 0.936*** 0.781*** 

  -0.148 -0.15 -0.104 

Export per worker  0.00355 0.000661 0.0113*** 
  -0.0179 -0.0193 -0.00924 

Import per worker  0.00512 0.00415 0.00735* 
  -0.0118 -0.015 -0.00867 

Constant -0.434 -1.045** -0.52 -0.595** 
 -0.89 -1.001 -1.556 -0.817 
     

Observations 123 123 123 123 

R-squared 0.178 0.366 0.466 0.584 

Number of industries 32 32 32 32 

Industry FE Yes Yes Yes Yes 

FVA = Foreign Value Added, FE = Fixed Effect, L = Lag, Ln = natural logarithm  

Notes: 

1. Robust standard errors in parentheses. 

2. *** p<0.01, ** p<0.05, * p<0.1 

3. ‘Relative skilled worker’ refers to the ratio of skilled workers to total workers in each 

establishment. 

Source:  Author’s calculation.   

 

5.3.2 Vertical Specialisation Index 

To check the basic estimation results further, this study uses the VSI as another 

dimension of GVC involvement in the estimation. This VSI indicates the degree of 

imported content included in exports and presents the degree of the industrial link to 

GVCs, as first proposed by Hummels et al. (2001) and later Koopman, Wang, and Wei 

(2014). In Thailand, Sessomboon (2015) computed VSI, which is composed of FVA 
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and the value of double-counted intermediate exports produced abroad divided by 

gross exports.  

Table 5: The Impact of VSI on Wages 

  -1 -2 -3 -4 

Variables 

Fixed effect Fixed effect Fixed effect Fixed effect 

(without 

control) 
(with control) (with control) (with control) 

     

Ln VSI 0.952*** 0.793*** 0.444* 0.792*** 
 -0.256 -0.191 -0.237 -0.192 

International 

backward 
  0.797**  

   -0.335  

International 

forward 
   0.00351*** 

    -0.000638 

Relative 

employment 
 -0.445 -0.576 -0.49 

  -1.258 -1.192 -1.248 

Relative skilled 

worker 
 0.984*** 0.904*** 0.945*** 

  -0.185 -0.173 -0.202 

Export per worker  0.00228 0.0027 0.000695 
  -0.0158 -0.0153 -0.0153 

Import per worker  -0.000678 0.00245 0.000458 
  -0.0119 -0.0117 -0.00936 

Constant -1.01 -0.753 -0.158 -0.754 
 -0.886 -0.643 -0.619 -0.645 
     

Observations 155 155 155 155 

R-squared 0.171 0.36 0.39 0.385 

Number of 

industries 
32 32 32 32 

Industry FE Yes Yes Yes Yes 

FE = Fixed Effect, Ln = Natural Logarithm, - VSI = Vertical Specialization Index. 

Notes: 

1. Robust standard errors in parentheses. 

2. *** p<0.01, ** p<0.05, * p<0.1 

3. ‘Relative skilled worker’ refers to the ratio of skilled workers to total workers in each 

establishment. 

Source: Author’s calculation.  

VSI could provide a rough and simple measurement that indicates the degree of 

industrial link to the GVC. The weakness of using VSI as the main variable is that it 

includes the value of double-counted intermediate exports produced abroad; thus, this 
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index may not be appropriate for use in the estimation or may not represent the actual 

degree of involvement and distort the estimated impacts. However, given the high 

correlation between FVA and VSI, the estimated results are robust across all 

specifications and show no difference in signs and values (Table 5).  

 

5.3.3 Bangkok Metropolitan Region  

This study performs another robustness check by limiting the worker sample to cover 

only those who work in the regions with a high concentration of GVC-intensive sectors 

– the Bangkok Metropolitan Region (Bangkok, Nakhon Pathom, Nonthaburi, Pathum 

Thani, Samut Prakan, and Samut Sakhon). The results (Table 6) do not differ much in 

terms of the signs, but the magnitudes of the coefficients on FVA and IBM are much 

larger than in the overall sample. This indicates that GVC-intensive areas have higher 

demand for skilled workers, leading to a much higher impact on wages compared with 

the other areas. Furthermore, the magnitude of the coefficients on IBM is double that 

of the overall sample. However, the coefficient of IFM loses statistical significance, 

indicating that in these regions, the IFM has no impact on wages.  

Table 6: The Impact of FVA on Wages (Only Bangkok Metropolitan Region) 

  -1 -2 -3 -4 

Variables 

Fixed effect Fixed effect Fixed effect Fixed effect 

(without 

control) 
(with control) (with control) (with control) 

     

Ln FVA 1.134*** 0.993*** 0.446* 0.995*** 
 -0.332 -0.241 -0.224 -0.244 

International 

backward 
  1.510***  

   -0.35  

International 

forward 
   0.001 

    -0.000813 

Relative 

employment 
 0.0998 -0.0592 0.098 

  -1.077 -0.962 -1.076 

Relative skilled 

worker 
 0.965*** 0.816*** 0.952*** 

  -0.281 -0.257 -0.283 

Export per worker  -0.00982 -0.00985* -0.00996 
  -0.00674 -0.00528 -0.00666 

Import per worker  -0.00245 0.00235 -0.0022 
  -0.00567 -0.00328 -0.00562 
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Constant -1.651 -1.460** -0.801 -1.466* 
 -1.103 -0.714 -0.538 -0.721 
     

Observations 155 155 155 155 

R-squared 0.186 0.369 0.399 0.394 

Number of 

industries 
32 32 32 32 

Industry FE Yes Yes Yes Yes 

FE = Fixed Effect, FVA = Foreign Value Added , Ln = Natural Logarithm,. 

Notes:  

1. Robust standard errors in parentheses. 

2. *** p<0.01, ** p<0.05, * p<0.1 

3. ‘Relative skilled worker’ refers to the ratio of skilled workers to total workers in each 

establishment. 

Source: Author’s calculation. 

 

6. Conclusion 

The Thai economy has gradually integrated into global trade and investment 

through its trade liberalisation policy since the 1990s, which led some industries, 

especially in the manufacturing sector, to become active participants in GVCs. This 

increasing significant and complex international trade network affects the Thai labour 

market and presents challenges for the Thai government to handle and exploit the 

benefit from this integration.  

This study investigated the impact of GVC integration on wages and the skill 

premium using matched worker-industry data from 2000 to 2011. It fills a gap in the 

existing literature by being the first study to provide explicit empirical evidence of this 

GVC-wage link in Thailand. In the two-stage estimation, the first stage is the worker-

level regression to determine the average wage for each industry in which the workers 

share similar characteristics, while the second stage industry-level regression 

presented the wage differences across industries and the skill premium for the different 

degrees of GVC involvement.  

The main finding shows a positive link between the degree of an industry’s GVC 

integration and wages in Thailand. Industries with higher engagement in GVCs have 

higher wages for workers working in that industry. Furthermore, skilled workers in 

GVC-oriented industries benefit from high involvement in GVCs, as their skill 

premium shows. Thus, the different degree of GVC involvement of the industry 
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increases not only wage inequality across industries, but also wage inequality between 

skilled and unskilled workers within that industry.  

The results are consistent with findings from prior studies in developing 

economies, which showed that GVC integration significantly contributed to wages and 

the skill premium in Thailand overall during the 2000s. Furthermore, the evidence is 

consistent with Goldberg and Pavcnik’s (2007) conclusion that in developing 

countries, more involvement in global production sharing led to more trade 

liberalisation, allowing for a freer flow of all types of factors of production, both 

intermediate goods and capital, which eventually induces wage inequality in the 

country.  

This study further showed that the industry’s position in the value chain matters 

for wages. Workers in industries positioned closer to the end of value chain 

(downstream position) tend to receive higher wages compared with industries in an 

upstream position. This result has significant policy implications in the context of 

GVC-led development strategies for the Thai government. Farole (2016) suggested 

that governments should attempt to lift their industries to higher value-added positions. 

In other words, the Thai government should try to move industries, especially those 

involved in GVCs, toward the end of the value chain to benefit more from GVC 

participation.   

Furthermore, one economic mechanism from GVC participation is the 

enhancement of productivity growth in the country, which could come from the 

positive spillover effect from new technology, knowledge, and innovation for 

domestic firms in the industry. In addition to the industry level, the government should 

also focus on both the firm and worker levels. At the firm level, the government should 

try to help workers upgrade their skills, facilitate trade, implement international 

standards, and focus on technology transfer and innovation in addition to adopting a 

policy encouraging domestic firms to invest in neighbouring countries to enhance 

GVC participation. This will also enhance exports and construct a global network with 

foreign firms in the value chain. At the worker level, the Thai government could play 

a significant role in encouraging workers to benefit from higher involvement in GVCs, 

not only in terms of wages, but also by improving their skills, facilitating worker 
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mobility across firms and industries, and assisting in the matching process between 

employees and employers.  

Additionally, Thailand has many local small and medium-sized enterprises which 

might have limited capacity to integrate with a GVC. The Thai government should 

implement a policy to help reduce such disadvantages by connecting these firms to 

GVCs as well as enhancing their advantages in the sector or of being part of a GVC. 

This could be done by aiming to exploit GVCs using technology and knowledge 

transfers from workers in GVC-engaged firms to improve the capacity and 

productivity of other domestic firms. GVC participation could be an opportunity for 

small and medium-sized enterprises to become involved in the global production 

process and progress to higher value-added activities.   

Finally, to encourage effective and high participation in GVCs, Gereffi (2006) 

stated that the entire economy must contribute – including the country, firms, and 

workers – in all stages. To achieve long-term economic development and the desirable 

economic benefits of GVCs, sustaining GVC participation requires economic 

upgrades at the industry, firm, and worker levels. Thus, for the success of the country, 

the government should adopt a leading role, but all stakeholders in the Thai economy 

also need to cooperate other to drive the Thai economy overall. 
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Appendix: Industry List 

 

Group      Industry 

001  Real estate activities    ISIC 70xx-74xx 

002  Financial intermediation ISIC 65xx-67xx  

003  Education ISIC 80xx  

004  Wholesale and retail trade and repairs ISIC 50xx-52xx  

005  Post and telecommunication ISIC 64xx 

006  Mining and quarrying ISIC 10xx-14xx 

007  Renting of machinery and equipment 71xx, 4550 

008  Computer and related activities ISIC 72xx  

009  Agriculture, hunting, forestry and fishing ISIC 01xx-03xx  

010  Hotels and restaurants ISIC 55xx  

011  Wood and products of wood and cork ISIC 20xx  

012  Food products, beverages and tobacco ISIC 15xx-16xx  

013  R&D and other business activities ISIC 73xx-74xx  

014  Textiles, textile products, leather and footwear ISIC 17xx-19xx  

015  Other community, social and personal services ISIC 90xx-99xx  

016  Health and social work ISIC 85xx  

017  Transport and storage ISIC 60xx-64xx  

018  Electricity, gas and water supply ISIC 40xx-41xx, 1120  

019  Rubber and plastics products ISIC 25xx, 2413  

020  Other non-metallic mineral products ISIC 26xx  

021  Chemicals and chemical products 24xx  

022  Pulp, paper, paper products, printing and publishing ISIC 21xx-22xx

  

023  Construction ISIC 45xx  

024  Other transport equipment ISIC 35xx  

025  Manufacturing and recycling ISIC 36xx-37xx  

026  Electrical machinery and apparatus ISIC 31xx-32xx  

027  Machinery and equipment ISIC 29xx-30xx  

028  Motor vehicles, trailers and semi-trailers ISIC 34xx 5020  

029  Coke, refined petroleum products and nuclear fuel ISIC 23xx, 1030, 

1110  

030  Fabricated metal products ISIC 28xx  

031  Basic metals 27xx  

032  Computer, electronic and optical equipment ISIC 33xx  

 
ISIC = International Standard Industrial Classification, R&D = Research and Development. 

Source: Organisation for Economic Co-operation and Development (OECD). Current SSIS 

Sectors List. http://www.oecd.org/industry/business-stats/1936170.htm (accessed 10 June 2018). 

http://www.oecd.org/industry/business-stats/1936170.htm


36 

ERIA Discussion Paper Series 

No. Author(s) Title Year 

2019-05 

(no.291) 

Sasiwimon W. 

PAWEENAWAT 

The Impact of Global Value 

Chain Integration on Wages: 

Evidence from Matched Worker-

Industry Data in Thailand 

 
August 

2019 

2019-04 

(no.290) 
Tamako AKIYAMA 

A Spark Beyond Time and Place: 

Ogawa Shinsuke and Asia 
 

August 

2019 

2019-03 

(no.289) 

Naoyuki YOSHINO and 

Farhad TAGHIZADEH-

HESARY 

Navigating Low-Carbon 

Finance Management at Banks 

and Non-Banking Financial 

Institutions 

 
August 

2019 

2019-02 

(no.288) 
Seio NAKAJIMA 

The Next Generation 

Automobile Industry as a 

Creative Industry 

 
June 

2019 

2019-01 

(no.287) 
Koichi IWABUCHI 

Cool Japan, Creative Industries 

and Diversity 
 

June 

2019 

2018-20 Keiko ITO 

Exporter Dynamics and 

Productivity Dispersion within 

Industry 

 
Mar 

2019 

2018-19 
Tomohiko INUI and 

Young Gak KIM 

Exchange Rate Movements, 

Exporting by Japanese firms, 

and the Role of R&D and 

Global Outsourcing 

 
Mar 

2019 

2018-18 
Chandra Tri PUTRA and 

Dionisius NARJOKO 

The Exchange Rate and 

Exporting: Evidence from the 

Indonesian Manufacturing 

Sector 

 
Mar 

2019 

2018-17 Sizhong SUN 

Product Innovation, Exporting, 

and Foreign Direct Investment: 

Theory and Evidence from China 

 
Mar 

2019 

2018-16 

T Yudo WICAKSONO, 

Carlos MANGUNSONG 

and Titik ANAS 

Failure of an Export Promotion 

Policy? Evidence from Bonded 

Zones in Indonesia 

 
Mar 

2019 



37 

No. Author(s) Title Year 

2018-15 

Alfons 

PALANGKARAYA and 

Elizabeth WEBSTER 

Entering the Export Market: Do 

Trade Missions Help? 
 

Mar 

2019 

2018-14 

Kazunobu HAYAKAWA, 

Toshiyuki MATSUURA, 

Nuttawut 

LAKSANAPANYAKUL, 

and Taiyo YOSHIMI 

Export Dynamics and the 

Invoicing Currency 
 

Mar 

2019 

2018-13 Sadayuki TAKII 

Imported Intermediate Inputs and 

Plants’ Export Dynamics 

Evidence from Indonesian Plant-

product-level Data 

 
Mar 

2019 

2018-12 
Kaoru NABESHIMA and 

Ayako OBASHI 

Regulatory Dissimilarity: A First 

Look at the Newly Collected 

Non-Tariff Measures Database  

 
Mar 

2019 

2018-11 Masami ISHIDA 

Economic Potential of the 

Vientiane–Ha Noi Expressway 

Based on Experience of the 

Mekong Region 

 
Mar 

2019 

2018-10 Byeongwoo KANG 

Innovation Process in Public 

Research Institute: Case Studies 

of AIST, Fraunhofer, and ITRI 

 
Mar 

2019 

2018-09 
Ha Thi Tan DOAN and 

TRINH Quang Long 

Technical Change, Exports, and 

Employment Growth in China:  

A Structural Decomposition 

Analysis 

 
Feb 

2019 

2018-08 Ha Thi Tan DOAN 

Multi-product Firms, Tariff 

Liberalisation, and Product 

Churning in Vietnamese 

Manufacturing 

 
Feb 

2019 

2018-07 

DUONG Lan Huong, 

Tsunehiro OTSUKI and 

Etsuyo MICHIDA 

Quantitative Assessment of the 

Impact of EMS Standards on the 

Firms’ Attitude towards Product 

Safety 

 
Feb 

2019 



38 

No. Author(s) Title Year 

2018-06 

Nobuya FUKUGAWA, 

Masahito AMBASHI and 

Yuanita SUHUD 

Division of Labour Amongst 

Innovation Intermediaries in 

Agricultural Innovation Systems: 

The Case of Indonesia 

 
Nov 

2018 

2018-05 

Masako NUMATA, 

Masahiro SUGIYAMA, 

Gento MOGI, Wunna 

SWE and Venkatachalam 

ANBUMOZHI 

Technoeconomic Assessment of 

Microdrigrids in Myanmar 
 

July 

2018 

2018-04 
Rashesh SHRESTHA and 

Ian COXHEAD 

Can Indonesia Secure a 

Development Divided from its 

Resource Export Boom? 

 
June 

2018 

2018-03 
Ayako OBASHI and 

Fukunari KIMURA 

Are Production Networks Passé in 

East Asia? Not Yet 
 

June 

2018 

2018-02 
Lili Yan ING, Wei TIAN, 

Miaojie YU 

China’s Processing Trade and 

Value Chains 
 

May 

2018 

2018-01 Richard POMFRET 

The Eurasian Land Bridge The 

Role of Service Providers in 

Linking the Regional Value 

Chains in East Asia and the 

European Union 

 
May 

2018 

Previous year of ERIA Discussion Paper, can be found at: 

http://www.eria.org/publications/category/discussion-papers 

 


