


This book explores the impact of globalization, especially in the context of trade 
and investment policies, on the key economic outcomes, including innovation, 
productivity, employment, and wages, using Thai manufacturing as a case study. 
The book also looks at the impacts of the shift of manufacturing share from indus-
trialized to emerging countries and emergence of ‘global value chains’ (GVCs) as 
well as liberalization through the proliferation of free-trade agreements (FTAs) 
on key economic outcomes.

The book highlights that globalization, through trade (including the parts and 
components trade) and investment, continues in Thailand amid the anti-globali-
zation sentiment since the onset of the new millennium, especially the US–China 
trade war and the COVID-19 pandemic. Thailand has gained considerable benefit 
from trade and investment liberalization in various forms, including innovation, 
firm productivity improvements, and workers’ skills enhancement. Although the 
country has prospered in these areas, several further enhancements are needed in 
order to effectively harness the benefits available from globalization, including 
continued trade and investment policy reforms. Key policy inferences are pro-
vided in the last chapter.

The book will appeal to those with an interest in international economics, 
especially issues relating to the economic consequences of globalization. It will 
also appeal to policymakers and practitioners responsible for international trade 
and investment regulations.
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1

Since the onset of the new millennium, anti-globalization sentiment has grown 
stronger, especially in the realm of trade and investment liberalization. Applied 
tariff rates have been raised in many countries and non-tariff measures instigated. 
The trade war between the United States (US) and China stands as an obvious 
case where the tension has simmered since February 2018 when the US imple-
mented ‘global safeguard tariffs’ wherein a 30 percent tariff was placed on solar 
panel imports and a tariff of 20 percent on washing machines.1 Although the US–
China trade unrest seems to have de-escalated recently, especially since the two 
sides signed the Phase One Deal in January 2020, anti-globalization convictions 
persist in the slow progress of tariff rollbacks. The prevailing trend of escalating 
tariffs and non-tariff measures is also evident in developing countries, such as 
Indonesia, Malaysia and Vietnam.2 COVID-19 has the potential to kindle anti-
globalization positions even further.3 Japan, for example, has announced as part of 
their coronavirus countermeasures package an initiative to encourage firms to re-
shore manufacturing operations back to Japan. In addition to tariff and non-tariff 
measures, other restrictions, including direct investment constraints, are also evi-
dent. For example, in March 2020, the acquisition of StayNTouch, a mobile 
hotel property management system operation, by the Chinese firm Beijing Shiji 
Information Technology Co., Ltd. and her partners, subsidiaries or affiliates was 
prohibited. According to Global Trade Alert, the number of cross-border restric-
tions increased noticeably, from around 1,800 cases in 2017 to about 2,400 cases 
in 2018.4 Many countries, especially developed nations, encountered consider-
able disappointment resulting from pursuing conventional economic policies 
under the Washington Consensus, including trade and investment liberalization 
and, in particular, increasing employment polarization, growing income inequal-
ity, and widening current account deficits (Autor et al., 2015; Goos et al., 2014; 
Dustmann et al., 2009).

Ongoing debates regarding the benefits of globalization, especially in the 
medium to long term, are contentious and in fact have long been so, dating back 
to the early 1970s. Many scholars (including Baldwin, 1969; Krueger, 1978 and 
Bhagwati, 1978) in the early 1970s believed that government failure was worse 
than market failure, and that trade and investment liberalization, together 
with macroeconomic stability, represented basic requirements for productivity 
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improvements, skills upgrading, growth, and industrialization. Two influential 
works, Krueger (1978) and Bhagwati (1978), showed that export growth sup-
ported by well-publicized and stable government commitment comprised the 
most favorable conditions for economic growth and productivity. In particular, 
Bhagwati (1978) pointed out that pursuing an export-promoting strategy seems 
to be more neutral among industries and the incentives provided tend to be 
less chaotic. This is likely to promote economic growth more effectively than an 
import-substitution regime. Papageorgion et al. (1990) argued that trade lib-
eralization promotes economic growth, even in the short term, and does not 
increase unemployment in either the manufacturing or agriculture sectors. Dollar 
(1992), Sachs and Warner (1995), Edwards (1998), Esser et al. (1996), Taylor 
(1998), and Altenburg (2011) acknowledged that liberalization is conducive to 
economic growth. Hobday (1995), Pietrobelli (1998), Kraay (1999), and Hahn 
(2004), who all applied firm-level data, supported learning by exporting hypoth-
eses and demonstrating potential causality travelling from exports to productivity 
improvements.

However, since the late 1990s, many governments have been reassessing these 
policies in the wake of significant setbacks resulting from pursuing conventional 
economic policies under the Washington Consensus. Consequently, policymak-
ers in these countries started searching for alternative development strategies. 
The crises that hit many countries, from the Mexican and Asian financial crises to 
the global financial meltdown, have tended to accelerate the revival of industrial 
policy initiatives. Rodriguez and Rodrik (2001) and Harrison and Hanson (1999) 
criticized previous empirical works, mostly on the grounds of model misspecifica-
tion, inappropriate data sets and unsuitable econometric techniques. Such critics 
argue that there is no credible evidence to support trade liberalization having 
positive consequences for economic growth. Bernard and Jensen (1999), Isgut 
(2001), Arnold and Hussinger (2005) and Alvarez and López (2005), who all 
support a self-selection hypothesis,5 challenge the traditional view of the benefits 
of trade openness for productivity and economic growth and posit that export-
ing does not necessarily improve productivity, and that the positive correlation 
which occurs between exports (trade) and productivity (growth) arises because 
firms who participate in export markets are already productive operations. Pack 
and Saggi (2006) and Chang and Andreoni (2016) argue that industrial policy 
could play an important and successful role in supporting latecomer industri-
alization, mainly because of pervasive market failures. Such market breakdowns 
include coordination failure, in which firms will not invest until others under-
take necessary related spending; dynamic scale economies and knowledge spillo-
vers, whereby industrial policy helps to determine future production possibilities 
under learning-by-doing economies; and information externality, within which 
governments are able to encourage the discovery of future business opportuni-
ties. Hausmann, Hwang and Rodrik (2007), and Hausmann and Rodrik (2003) 
argued that due to the nature of investment, where externality is involved, with-
out any interventions such as subsidies or trade protection for innovative activi-
ties, the investment levels of these products are likely to be suboptimal.
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A number of recent studies have also offered new seeds of thought regarding 
the use of industrial policies, addressing the shortcomings of past failures and 
highlighting the conditions necessary for such initiatives to work effectively going 
forward. Melitz (2005), Greenwald and Stiglitz (2006), and Aghion et al. (2015) 
were in favor of the role of industrial policy in generating economic growth, but 
the effectiveness of such policy depends on the supporting environment. For 
example, Melitz (2005) highlighted the role of industry characteristics such as 
learning potential, the shape of the learning curve, and the degree of substi-
tutability between domestic and foreign goods that must be taken into consid-
eration when assessing policy effectiveness. Aghion et al. (2015) pointed to the 
importance of domestic competition for suitably designed industrial policies in 
inducing innovation and productivity growth. In the absence of domestic compe-
tition, firms may choose to operate in different sectors to face lower competition 
in product markets, leading to high sectoral concentration and low incentives to 
innovate.

Debates on the impact of globalization go beyond growth, productivity, and 
innovation. The trade liberalization–wage nexus is another aspect receiving atten-
tion. Based on a neoclassical trade model, it is expected that the wage difference 
between skilled and unskilled workers will contract as a corollary outcome of 
international trade, generating a favorable effect on income equality. Supporting 
evidence has been uncovered in some countries, such as India (Mishra and Kumar 
2005), Kenya (Bigsten and Durevall, 2006), and Indonesia (Amiti and Cameron, 
2012). However, such a theoretical postulation is not always supported by empir-
ical studies. The wage premiums have been found to be persistent in a num-
ber of studies, for example, the cases of Morocco (Currie and Harrison, 1997), 
Mexico (Hanson and Harrison, 1999), Argentina (Galiani and Sanguinetti, 
2003), Colombia (Attanasio et al., 2004), Turkey (Meschi et al., 2016), and 
Ethiopia (Haile et al., 2017). Friction in labor markets, pre-liberalization and 
post-liberalization protection structures, and the skill-enhancing trade hypothesis 
provide explanations for the persistence of the wage skill premiums revealed in 
these studies.

Another crucial aspect of the debate relates to the shift of manufacturing share 
from industrialized to emerging countries and emergence of ‘global value chains’ 
(GVCs). From the 1990s onwards, the manufacturing share of G7 nations fell 
noticeably from two-thirds to under a half (Baldwin and Okubo, 2019), and many 
multinational enterprises shifted the labor-intensive stages of production to low-
wage nations. Not only did production processes move out of G7 countries, but 
also some parts of managerial, technical, and marketing operations migrated off-
shore away from the G7 participants. In addition, rapid advances in production 
technology and technological innovations in transportation and communications, 
along with liberalization in trade and investment policy, allowed companies to 
‘unbundle’ the stages of production so that different tasks were able to be per-
formed in disparate locations. This has resulted in a pivot in the composition of 
exports (trade) towards intermediate goods (parts and components [P&Cs]) and 
has facilitated global integration in many countries, especially within Asia. Some 
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scholars argue that productivity improvements emerge under this type of trade with 
ample business opportunities for firms to grow and become internationally compet-
itive (Jones and Kierzkowski, 1990, Jones and Kierzkowski, 2001 and Deardorff, 
2011). Technology spillovers, especially vertical spillover, induced by the involve-
ment of multinational enterprises (MNEs) in GVCs helps boost productivity in a 
host country (see, for example, Javorcik, 2004 and Blalock and Gertler, 2008).

However, the shift of manufacturing share from industrialized countries and 
the emergence of GVCs, partly induced by trade and investment liberalization, 
have led to concerns, especially relating to the effects on labor market outcomes. 
Artuc et al. (2010), Autor et al. (2013), and Ebenstein et al. (2014) found that 
trade with lower income countries depresses wages and employment in the indus-
tries, occupations and regions that are subject to import competition in developed 
countries. In addition, many studies (such as Feenstra and Hanson, 2001 and 
Bhagwati, 2000) point to the relative increase in the demand for skilled work-
ers due to the increasing importance of global production networks, resulting 
in a persistent wage gap between unskilled and skilled employees. Employment 
polarization and burgeoning income inequality became some of the prime causes 
driving the recent anti-globalization trade tension between the United States and 
China and tariff hikes in many countries.

The emergence of GVCs and relocation of MNEs have raised concerns, not 
only for developed countries, but also for developing nations. While participating 
in GVCs provides ample business opportunities for firms to grow and become 
internationally competitive, such prospects tend to be unevenly spread and 
are usually in favor of large and/or multinational enterprises. In many cases, 
the growth openings for these organizations come at the expense of small and 
medium enterprises. Hence, participating in GVCs potentially results in even 
greater productivity disparities across firms, which may not guarantee overall 
improvement in a country’s productivity. In addition, the shift in favor of the 
demand for skilled workers in developed countries in response to GVCs and the 
relocation of MNEs may imply an increase in the demand for unskilled labor 
in developing countries. As a result, with the continued specialization in global 
production, the wage gap between unskilled and skilled workers in developing 
countries will potentially contract, but this raises alarm bells in terms of broader 
economic development issues since the expanding global production network 
might result in a trap involving low-skill, low-quality production in developing 
nations having an adverse impact on overall economic development, as well as 
sustainable economic growth. However, some scholars, for example Feenstra 
(2004), Leamer and Schott (2005), and Kiyota (2012), argue that firms operat-
ing in developing and developed countries face different cones of production. 
Unskilled labor-intensive activities outsourced by firms in developed countries 
might require relatively skillful workers in developing countries. Therefore, it is 
possible that the demand for skilled workers could increase in both developing 
and developed countries simultaneously.

Additional crucial debate is related to the impact of liberalization through 
the proliferation of free trade agreements (FTAs). FTAs represent one of the 
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most notable phenomena emergent in the world economy since the onset of the 
new millennium (Baldwin and Jaimovich, 2012). The cumulative notifications 
of FTAs notified to the World Trade Organization (WTO) increased from 44 in 
1994 to 501 in 2020. Whether and how exporters respond to FTA preferential 
schemes are open empirical questions with immense policy implications, because 
of the fact that not all exports are eligible to enter into preferential schemes. 
Products must comply with rules of origins (RoOs), that is, the rules proving the 
origin of goods for the purpose of determining their eligibility for tariff conces-
sions. In addition, there exists a burden induced by the administrative procedures 
necessary to receive the preferential treatment. All in all, the impact of preferences 
on exports and other key variables like productivity is not as straightforward as 
usually expected in cases of multilateral and/or unilateral liberalization. Empirical 
studies have not yet reached consensus on the impact of FTAs on economic out-
comes, especially concerning trade and productivity.6

1.1  Purpose of the book

With the unsettled debates ongoing, this book aims to examine the impact of 
globalization, especially in the context of trade and investment regimes, on key 
economic outcomes by using Thailand as a case study. The key economic out-
comes under scrutiny in this book are informed by the debates discussed earlier, 
including trade, innovation, productivity, and labor market outcomes (wages and 
employment). Employing a country as a case study not only provides an insight-
ful perspective, especially in terms of policy changes and their impacts, but is also 
in line with the firm heterogeneity theory postulated by Melitz (2003), where 
even within a narrowly defined industry, some firms are much larger in size, more 
productive, and more profitable than others. Thus, using firm-level or plant-level 
data to analyze the effects of globalization is more appropriate. So far there has 
been no empirical study which synchronizes all these issues/debates in analyzing 
the impact of globalization on key economic outcomes, particularly one using 
Thailand as a focus of research.7

Thailand provides a potentially illuminating case study for the subject at 
hand due to the following reasons. First, trade liberalization has been evident in 
Thailand since the late 1980s. Tariffs represent a core tool in conducting trade 
policy, while non-technical non-tariff measures (non-technical NTMs) have been 
used only across a narrow range of products, mainly certain sensitive agricultural 
goods such as soybean, palm seed, silk, and milk. Between the 1960s and the 
mid-1980s, as in other developing countries, the high tariff levels associated with 
an escalating tariff structure were used to promote industrialization. As part of 
its commitments under the WTO, a comprehensive plan for tariff reduction and 
rationalization was proposed in 1990 and implemented in 1995 and 1997. The 
Thai government again introduced tariff cuts, commencing in June 2003, fol-
lowed by a 4-year period of tariff reductions from 2004 to 2008. Average tariff 
rates in Thailand have declined noticeably since 1995. The Thai government has 
also been active in signing FTAs. As a result, as of the end of 2020, 14 FTAs 
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are in effect and another 5 are under negotiation. FTA partners include various 
countries in Asia and Latin America, including ASEAN (Association of Southeast 
Asian Nations) members, Japan, the Republic of Korea, China, Australia, New 
Zealand, India, Chile, Peru, and Hong Kong – many of which have more than 
one FTA running in effect concurrently. Whether such liberalization leads to bet-
ter economic outcomes in Thailand, especially firm productivity improvements 
and better labor market outcomes, remains an unresolved issue.

An additional consideration is that Thai manufacturing is broad-based when 
compared to neighboring countries, covering a wide range of industries from 
traditional labor-intensive products such as garments and footwear to several key 
industries in the machinery and transport equipment sectors, including auto-
motive, electronic, and electrical appliances. Multinational enterprises (MNEs) 
have engaged in the Thai manufacturing development over the past four dec-
ades, and foreign direct investment (FDI) has been a crucial channel supporting 
MNE involvement in Thailand. In attracting FDI, providing investment incen-
tives through the Thailand Board of Investment (BOI) represents a key instru-
ment. The direction of investment promotion has been altered several times, in 
line with implemented industry policies. A major change took place once again 
in 2017 with the BOI investment promotion plan (2015–2021), and ten newly 
targeted industries were selected to hopefully serve as new growth engines. The 
Eastern Economic Corridor (EEC), connecting three eastern provinces, was 
established as a new special promoting zone in 2017 to help enhance national 
competitiveness through research and development (R&D) and innovation. The 
means by which providing investment incentives through the BOI helps attract 
foreign investment and by which globalization via the involvement of MNEs 
helps enhance innovation, productivity, and skilled employment in Thailand 
remain unclear, and empirical evidence is also sparse. Previous empirical studies 
have been undertaken (such as Kohpaiboon, 2003, 2006; Wongseree, 2012 and 
Tanttratananuwat, 2015), but they examine the issue mainly from the perspective 
of the impact of MNEs on generating growth and technology spillovers, while 
little attention has paid to the role of BOI investment promotion.

Lastly, Thailand stands out among Southeast and East Asian countries as 
having intensively participated in GVCs, indicated by the relative importance of 
parts and components (P&Cs) in total manufacturing trade – around 24 percent 
and 30 percent of exports and imports in 2020, respectively (Table 4.7). As 
pointed out earlier, there is still an unresolved debate concerning the impact of 
GVCs in developing countries, particularly in terms of issues relating to the GVC-
productivity nexus, GVC wage/employment, and GVC upgrading. So far there 
has been no empirical study examining these issues systematically within the Thai 
context. Chongvilaivan and Thangavelu (2012) and Kohpaiboon (2019) inves-
tigated the role of GVCs, but only in terms of labor market outcomes, that is, 
employment. Chongvilaivan and Thangavelu (2012) did not address the role of 
GVCs itself; instead, outsourcing in their study is defined loosely as the arrange-
ments whereby the physical and/or human resources related to a firm’s produc-
tion factors are administrated by outside providers. Kohpaiboon (2019), using 
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the industrial censuses of Thai manufacturing between 2006 and 2016, examined 
the decision to hire workers, but did not clearly illustrate its impacts on wage skill 
premiums, innovation, and productivity.

1.2  Contents of the book

The book is organized in the following manner. The first three chapters intend 
to lay the groundwork for analyzing the impact of trade and investment liberali-
zation on the key economic outcomes in Thailand discussed later in Chapters 5, 
6, and 7. Chapter 2 looks at the trade policy regime in Thailand, especially after 
the late 1980s, when liberalization and export promotion were emphasized. The 
trade policy reviewed in this chapter is composed of both tariff and non-tariff 
measures, although the former represents the core tool in conducting trade policy 
in Thailand. With respect to tariff measures, not only nominal tariff rates are 
considered, but also effective rates of protection, where both input and output 
tariffs are simultaneously examined. The key factors determining tariff rates are 
also presented and discussed in this chapter. Turning to non-tariff measures, this 
chapter provides a broader perspective, including a focus on technical NTMs like 
sanitary and phytosanitary (SPS), which have become increasingly predominant, 
not only in Thailand but also in other countries, since the early 2000s. The fac-
tors determining SPS are also presented in this chapter.

Another two important policies relevant to the path of globalization in 
Thailand, free trade agreements (FTAs) and investment initiatives, especially 
those governing foreign investment, are reviewed in Chapter 3. Details of FTAs, 
especially those concerning effective market liberalization, in which Thailand has 
been involved since the 1990s, involving coverage and tariff cuts are discussed in 
this chapter. In addition to FTAs, this chapter reviews the investment promotion 
regime in Thailand since the late 1980s, when export-led industrialization was 
implemented. A major change that took place in 2017 in the wake of an amend-
ment included in the Board of Investment (BOI) promotion plan (2015–2021) 
to promote activities enhancing national competitiveness through research and 
development (R&D) and innovation under the new policy package known as 
Thailand 4.0 is also assessed.

Chapter 4 looks at trends and patterns concerning trade, both by sector and 
market, in Thailand. Trade in global value chains (GVCs) is investigated to 
reveal the trends and patterns within the parts and components trade in Thailand 
and other Asian countries. Movements of inward foreign direct investment in 
Thailand by sector and economic territory are also discussed in this chapter. 
Whether the introduction of new investment promotion privileges and the estab-
lishment of Eastern Economic Corridors (EEC) have been able to attract more 
foreign investors and changes in foreign investment patterns, both in terms of 
sector and territory, are investigated here. The impact of the US–China trade war 
and COVID-19 on trade and investment in Thailand is also briefly examined.

Progressing on to Chapter 5, the impacts of MNEs and exporting on R&D 
investment in Thailand are examined. Three types of R&D investment are 
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considered in this chapter, namely R&D leading to improved production tech-
nology, R&D product development, and R&D process innovation. Both a firm’s 
decision to invest in the three types of R&D and its R&D intensity are investi-
gated. Examining both aspects assists us to clearly understand the role of MNEs 
and exporting activity in terms of influencing these three types of R&D. In addi-
tion, it is possible that MNEs may import technology from their headquarters, 
instead of decentralizing R&D activity in the host country. However, their enter-
ing may help stimulate indigenous firms to set up more R&D activities in the 
home country. This chapter examines not only the direct effect of MNEs on 
R&D activity, but also their indirect effect, referred to here as R&D spillover, to 
help indigenous firms set up R&D activities in the country.

In Chapter 6, globalization and firm productivity are analyzed. A range of 
industrial policy tools, including tariffs, subsidies as non-technical NTMs, and 
investment incentives, are included in investigating the role of globalization within 
firm productivity. The tariff protections applied here comprise both nominal and 
effective tariffs. With nominal tariffs, the effects on output and input products are 
separately investigated. In terms of effective rates of protection (ERP), this study 
includes not only a traditional ERP measure, but also a measure incorporating 
possible water in tariffs, that is, the tariffs imposed are not effective in protecting 
firms in industries. The effects of partial trade liberalization undertaken through 
FTAs between Thailand and its trading partners, as well as the role of GVCs, 
measured through in terms of the parts and components trade, are also examined.

The effects of trade and investment liberalization on employment skills and 
wage skill premiums are explored in Chapter 7. As in the previous chapter, vari-
ous types of industry policies are examined. Tariff protection is considered both 
in terms of nominal – separated between finished and raw material – and effective 
tariffs. For the effective rates (ERP), a traditional ERP measure and a measure 
incorporating possible water in tariffs, as well as the effect of FTAs, are all con-
sidered. The roles of firm-specific factors, including market orientation, capital 
deepening, foreign ownership, and industry-specific variables, particularly the 
role of the parts and component trade, are included to better understand the 
impact of globalization on labor market outcomes. The impact of investment 
incentives through the BOI is also analyzed in this section. In the last chapter, 
conclusions and policy inferences are provided.

Notes
1 This was followed in July 2018 by the US levying a 25 percent tariff on 

818 imported Chinese products (List 1), followed by a further 25 percent on 
List 2 products ($US 16 billion) and 10 percent on List 3 ($US 250 billion) in 
September 2018. In retaliation, China levied a range of additional tariffs, between 
5 percent and 25 percent, on 5,207 products ($60 billion), before imposing recip-
rocal 25 percent tariffs on US$16 billion worth of goods in August 2018 and $60 
billion the following month. Note that the Phase One Deal refers to the initiative 
related to rollback tariffs, expanding trade purchases, and renewing commitments 
on intellectual property, technology transfer, and currency practices.
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2 For example, in Indonesia, the government announced in August 2019 an 
increase in tariffs of 7.5 percent–10 percent on 900 consumer goods, while in 
November 2019 the authorities imposed a provisional duty on imports of yarn 
made of synthetic and artificial staple fibres, with the rate of duty equalling 
Rp.1,405 per kg. as well as removing several categories under which (temporary) 
imports are tariff exempt. In Malaysia, anti-dumping duty has been imposed in 
many cases. In November 2019, for example, the authorities imposed a provi-
sional anti-dumping duty, with the rate from 35.4 percent to 108.1 percent of the 
CIF value, on imports of cellulose fiber–reinforced cement flat and pattern sheet-
ing from Indonesia, while in January 2020, a definitive anti-dumping duty, with 
the rate between 3.62 percent and 20.09 percent, on imports of steel concrete–
reinforced bar products from Singapore and Turkey was imposed for a period of 
5 years. Vietnam has levied tariffs on some goods from China, accusing the latter 
of using Vietnam to avoid the US tariff imposing on Chinese goods exports, e.g., 
an anti-dumping tax of between 2.46 percent and 35.58 percent on aluminum 
products from China. Other countries, Malaysia and Indonesia, for example, have 
also imposed tariffs on Chinese steel imports with the same accusations as argued 
by Vietnamese officials.

3 See references from https://www .wionews .com /opinions -blogs /economic 
-nationalism -takes -a -lead -in -post -covid -19 -asia -298897

4 Information was retrieved from https://www .globaltradealert .org /global _
dynamics /year -from _2020 /year -to _2020 /day -to _0729.

5 The self-selection hypothesis posits that only the more productive firms are able 
to export, that is to say, firms self-select into export markets. Under this hypoth-
esis, exporting would not improve productivity gains, and the positive correlation 
which occurs between exports (trade) and productivity (growth) is because firms 
who participate in export markets are already productive operations.

6 Boffa et al. (2019); Osnago et al. (2017); Ruta (2017), for example, found pref-
erential trade agreements help boost exports and deepen global value chains. 
However, some studies, including Hayakawa et al. (2020); James (2005) and 
Krishna (2005), have some doubts about the ability of preferential trade agree-
ments to boost exports/trade. James (2005) and Krishna (2005) argued that 
RoOs have been used as policy instruments to benefit some special interest 
groups. Hayakawa et al. (2020), using Thailand as a case study, show that RTA 
regimes have a small impact on exports. Export firms tend to use other regimes, 
including duty drawbacks, to import raw materials and other goods used for pro-
ducing exports.

7 See for example, Urata and Yokota (1994) which examines trade liberaliza-
tion effects on total factor productivity; Kohpaiboon (2003), Diao, Rattso, and 
Kokke (2006), which looked at the relationship between FDI and export growth. 
Hayakawa et al. (2020) examine the impacts of trade liberalization on linkages 
between exports and imports.

https://www.wionews.com
https://www.wionews.com
https://www.globaltradealert.org
https://www.globaltradealert.org
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2.1  Tariff measures

In the area of trade policy, Thailand has recently implemented both tariffs and 
quantitative restrictions (QRs) as trade policy instruments, but historically it has 
had a greater reliance on tariffs rather than on quantitative restrictions (QRs) 
(World Bank, 1993: pp.57–8). From 1960 to the early 1980s, trade policy was 
characterized as representing an import-substitution industrialization strategy in 
which trade policy-induced economic incentives in favor of domestic, rather than 
export-oriented, industries. To pursue the import-substitution industrialization 
strategy, the government introduced high tariff levels and an escalating tariff struc-
ture to encourage local manufacturing. Tariff rates on finished products were set at 
a high level and higher than intermediates and capital goods. For example, in 1971, 
tariff rates for durable and non-durable consumer goods were raised to around 
30–55 percent, while those on intermediate goods, machinery and equipment were 
only 20–30 percent. In 1974, tariff rates on machinery and equipment for both 
agricultural and industrial use were reduced to 10 percent.1 The escalating tariff 
structure tended to encourage local enterprises to enter the production of highly 
protected finished goods, regardless of the existing comparative advantages of the 
country. Hence, this was likely to cause inefficiency in domestic resource allocation.

Tariff restructuring in Thailand could not be implemented until the late 1980s 
mainly due to the poor fiscal situation. Between 1982 and 1984, a special sur-
charge on imports was imposed, but was replaced by an increase in nominal tariff 
rates in 1985; that is, tariffs on raw materials and intermediate goods were raised 
by 5 percent, while those on finished goods, except for certain textile and machin-
ery items, were raised by 10 percent. From the late 1980s to the mid-1990s, when 
the fiscal position was improving along with the general economic boom, the Thai 
government undertook a considerable tariff cut. Tariff reductions commenced 
with electrical and electronic goods in Chapter 85 of the Harmonized System 
(HS), as well as with various industrial inputs, totaling 115 items in 1988 (World 
Bank, 1993). In September 1990, tariffs on several machinery and equipment 
imports were reduced to 5 percent (WTO, 1990: p.84, Kohpaiboon, 2006).

A comprehensive plan involving tariff reductions and rationalization was pro-
posed in 1990 and implemented between 1995 and 1997 as part of World Trade 
Organization (WTO) commitments. Tariffs were significantly lowered on some 
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4,000 items (at the 6-digit Harmonized System (HS) level) or 75 percent of total 
tariff lines. The average tariff rates for overall products declined from around 
40 percent in 1989–1993 to 22 percent in 1995, in which the reduction of tar-
iffs was higher for manufacturing products than primary (Figure 2.1). Tariffs in 
all stages of production substantially declined, but the escalating tariff structure 
remained in place, reflected by a higher tariff rate on finished products than on 
capital and intermediate goods. Interestingly, the reform process was disrupted 
due to the financial crisis in 1997, and tariffs in many categories were temporarily 
increased. For several luxury products, such as cosmetics, clothing, glassware and 
crystal, certain shoes and jewelry, leather products, and perfumes, tariffs increased 
from 20 percent in 1995 to 30 percent in 1997. Moreover, in some products, 
such as lenses, eyeglasses, cameras, watches, pens, and lighters, tariffs were raised 
to 30 percent from only 5 percent during the same period. Tariffs on completely 
built-up (CBU) passenger cars were raised from around 42–69 to 80 percent. A 
surcharge of 10 percent was introduced, except for goods subject to less than 5 
percent tariff rates. However, to encourage investment after encountering the 
financial crisis in 1997, tariff reductions for over 600 tariff lines and an aboli-
tion of surcharges occurred in August 1999 (WTO, 1999: p.37, Jongwanich and 
Kohpaiboon, 2007). The average applied tariff rates on all products declined to 
17 percent in 2000 from around 42 percent in 1998–1999 (Figure 2.1). The 
share of categories in which applied tariff rates exceeded 30 percent was only 7.9 
percent in 2002, dropping noticeably from more than 25 percent in the 1990s, 
while the share of products on which tariff rates were less than 5 percent doubled, 
jumping from 20 to 40 percent during the same period (Table 2.1).

Tariff restructuring received a renewed emphasis in the early 2000s. The Thai 
government introduced tariff cuts, commencing in June 2003 (implemented 
in October 2003), followed by a 4-year period of tariff reductions from 2004 
to 2008. There were around 900 items involved in the tariff reduction process, 
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Figure 2.1  Average tariff rates (applied rate) in Thailand during 1989–2019 (percent). 
Source: Author’ s calculation from World Integrated Trade Solution 
(WITS)
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covering a wide range of manufacturing intermediates, such as rubber and articles 
thereof (HS40), glass and glassware (HS70), knitted fabrics (HS60), other base 
metals (HS81), woven fabrics (HS58), articles of stone (HS68), man-made staple 
fiber (HS55), wadding yarns (HS56), cotton (HS52), and miscellaneous vegetable 
preparations (HS21) (see Table 2.2 providing details of the selected items sched-
uled to have tariff rates cut between 2002 and 2005, according to the magnitude 
of the cuts). Changes in tariff rates between 2006 and 2008 were minor compared 
to the 2005 tariff structure overhaul. The magnitude of tariff reductions involved 
was moderate, within the range of 0 percent to less than 8 percent. Interestingly, 
there was a shift in the distribution of the tariff lines due to the comprehensive 
tariff reform. More than 20 percent of tariff lines were in the zero-tariff rate in 
2006–2010, up from only 5.6 percent in 2003–2005, while there was evidence of 
shifting the tariff lines from the 16 to 20 percent bracket to lower brackets, with 
little impact on those belonging to the above 20 percent brackets (Table 2.1).

The tariff rates gradually declined after 2008, except in 2011–2013, where the 
global financial crisis caused slight increases in tariff rates, which were more for 
primary products. The average tariff rates slightly declined from 10.8 percent in 
2010 to 7.5 percent in 2019, with most of the reductions being with manufactur-
ing products (Figure 2.1). There was a continuous shift in the distribution of tariff 
lines. In 2016–2019, around 32 percent of tariff lines were tariff free, while tariff 
lines between the 10 and 20 percent tariff rates noticeably declined to around 12 
percent in 2016–2019 from about 21 percent in 2006–2010. However, despite a 
series of tariff reductions, the escalating tariff structure still exists. In 2019, tariffs 
for finished products were higher than those for intermediate products, that is, 
13 percent for finished products and around 4 percent for capital and intermedi-
ate products. The cascading tariff structure exists even when weighted average 
tariff rates are considered (Table 2.3).

Compared to other countries in East and Southeast Asia, tariff rates in 
Thailand were noticeably higher before the tariff structural reform in the early 
1990s (Table 2.4). While the average (simple) tariff rate in Thailand went as 
high as 42 percent in 1990, the rates in Indonesia and Malaysia were 23 and 

Table 2.1  Share of 4-digit HS categories of applied tariff rates in Thailand, 1989–
2019 (percent)

Tariff band 1989 1995 2002 2003–2005 2006–2010 2011–2015 2016–2019

0 2.5 2.6 5.6 5.7 20.3 20.5 31.6
0.1–5 14.4 17.3 33.4 38.2 31.1 31.1 26.8
5.1–10 14.2 17.6 14.0 13.4 11.1 11.0 14.2
10.1–15 12.7 3.2 4.0 6.5 10.6 10.6 4.8
15.1–20 15.4 16.4 21.3 16.2 8.3 8.3 6.9
20.1–30 15.8 16.0 13.8 13.7 12.9 12.9 11.3
30.1–100 25.0 26.8 7.9 6.4 5.6 5.6 4.5

Source: Author’s calculations.
Note: Data in 1989 and 1995 is from World Integrated Trade Solution (WITS).
From 2002, data is from the Ministry of Finance, Thailand.
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16 percent, respectively. However, since the reform in the early 1990s, the gap 
between tariff rates in Thailand and other Asian countries has become narrower, 
reflecting significant progress in opening up the country, although the rate of 
tariffs in Thailand has still remained the highest among Asian countries. In 2000, 
the simple average of applied tariff rates in Thailand for all products was around 
17 percent, while in Indonesia, Malaysia, and the Philippines, the tariff rates were 
less than 10 percent. The tariff rate in Vietnam was around 14 percent. Tariff 
rates in Thailand were still slightly higher than other Asian countries after the 
tariff reform in the 2000s, especially in terms of final products, but the reform 
lowered overall Thai tariff rates to 8 percent, compared to 4–7 percent in other 
countries in 2019. Interestingly, the cascading tariff structure is evident in all 
Asian countries; in other words, the tariff rates for finished products were set at a 
higher level than intermediates and capital goods, but the gap between finished 
products and intermediate/capital goods in Thailand tends to be higher than in 
other countries, even after the tariff reforms.

Table 2.2  Average tariff of selected items under tariff restructuring in Thailand, 2002–
2005 (percent)

HS  Average tariff rates Highest rates of 
tariff difference 
in 2002–2005

2002 2003 2004 2005

  (1) (2) (3) (4) percent
40 Rubber and articles thereof 23.3 23.3 15.0 8.6 8.3
70 Glass and glassware 18.0 10.1 10.1 10.1 7.9
60 Knitted fabrics 20.0 20.0 12.5 5.0 7.5
81 Other base metals 9.4 3.2 2.5 2.5 6.2
58 Woven fabrics, lace, etc. 20.0 20.0 13.2 6.1 6.8
68 Articles of stone 18.3 11.6 11.6 11.6 6.6
55 Man-made staple fiber 15.9 15.9 9.4 4.8 6.5
56 Wadding yarns 17.7 17.7 11.4 6.1 6.3
52 Cotton 15.5 15.5 9.2 4.8 6.3
21 Miscellaneous vegetable preparations 30.3 24.1 24.1 24.1 6.2
54 Man-made filaments 15.0 15.0 8.9 5.0 6.1
13 Laces, gums, and other vegetable slabs 16.1 10.0 10.0 10.0 6.1
50 Silk 14.9 14.9 8.9 5.1 6.1
48 Paper and paperboards 17.7 12.2 12.2 6.8 5.5
83 Misc. articles of base metals 19.1 13.6 13.6 13.6 5.5
79 Zinc and articles thereof 9.0 5.9 4.1 4.1 4.9
87 Vehicles (other than railway) 38.2 38.2 33.5 32.2 4.8
78 Lead and articles thereof 9.2 4.9 4.5 4.5 4.7
69 Ceramic products 22.7 18.0 18.0 18.0 4.7
11 Products of the milling industry 30.1 26.2 25.5 25.5 4.5
82 Tools, implements, cutlery, etc. 20.6 16.2 16.2 16.2 4.4
 Average all tariff items 14.3 13.3 12.0 11.0 2.3

Source: Jongwanich and Kohpaiboon (2007).
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At a sectoral level, nominal tariff rates in almost all manufacturing sectors 
declined after the tariff structural reforms. For example, the tariff for processed 
food dropped to 12 percent in 2019 from around 17 percent in 2002, while that 
for textile products declined from about 20 percent to about 9 percent during 
the same period (Table 2.5). In 2019, almost all sectors had tariff rates of about 
5–10 percent, except for garments and motor vehicles, for which the tariff rates 
are above 20 percent; and processed food products, for which the tariff rate is 

Table 2.3  Tariff rates by product category, 1990–2019 (percent)

 Simple average

1990 1995 1999 2000 2005 2010 2019

Total 42.0 21.8 42.6 17.1 10.6 10.8 8.0
 Consumer goods 53.7 31.9 54.6 23.9 17.9 16.7 13.1
 Capital goods 34.2 11.5 34.9 10.3 5.6 5.7 3.8
 Intermediate goods 38.4 18.8 37.5 14.0 5.7 5.2 3.6

 Weighted average

1990 1995 1999 2000 2005 2010 2019

Total 33.6 14.9 33.5 9.5 4.8 5.0 3.5
 Consumer goods 48.7 24.5 45.3 17.0 10.6 11.9 5.5
 Capital goods 36.7 13.5 33.7 7.8 4.8 5.4 2.3
 Intermediate goods 27.7 13.0 28.8 10.1 4.3 2.9 3.4

Source: Author’s calculations from World Integrated Trade Solution (WITS).

Table 2.4  Tariff rates in Thailand and selected Asian countries, 1990–2019 (percent)

 Thailand China Indonesia

1990 2000 2019 1992 2000 2018 1990 2000 2018

Total 42.0 17.1 8.0 39.7 16.4 7.6 23.2 8.0 6.3
 Consumer goods 47.4 24.6 11.4 40.3 16.1 7.1 34.8 9.6 7.3
 Capital goods 34.2 10.3 3.8 27.9 13.8 5.3 13.8 4.4 3.6
 Intermediate goods 38.4 14.0 3.6 35.9 14.5 6.2 12.7 7.3 4.4

 
 

Malaysia Philippines Vietnam

1990 2000 2016 1996 2000 2018 2000 2017

Total 16.4 9.5 6.2 24.8 7.2 4.0 13.8 6.5
 Consumer goods 21.0 13.5 9.2 13.5 9.9 6.3 20.1 9.3
 Capital goods 8.7 4.4 3.3 48.0 4.0 1.4 6.7 3.1
 Intermediate goods 14.7 8.1 5.7 24.1 6.0 2.9 11.2 3.9

Note: Tariff rates presented in this table are calculated by simple average, and there is no available 
tariff information for Vietnam before 2000.
Source: Author’s calculations from World Integrated Trade Solution (WITS).
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approximately 12 percent. In line with the cascading tariff structure, industries 
producing intermediate goods (chemicals, metal products, and machinery, for 
example) tend to have relatively lower rates of tariffs than final goods–producing 
sectors (processed food, garments, motor vehicles, and so on) (Table 2.5). As a 
consequence of the cascading tariff structure, nominal protection does not pro-
vide a precise picture of protection in a particular industry.2 In fact, the precise 
protection in each industry depends not only on the tariff rate applicable to that 
sector but also on the tariffs of all other sectors which provide production inputs 
(intermediate and capital goods) to that sector, both directly and indirectly.

2.2  Effective protection

To measure the protection in an industry where both input and output tariffs are 
simultaneously taken into consideration, the effective rate of protection (ERP) is 
applied. The ERP formula is shown in Equation (2.1).

 ERP
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Table 2.5  Tariff rates in Thailand, by sector, 1980–2019 (percent)

 1980 1985 2002 2005 2010 2015 2019

Nominal rate of protection 
(NRP)

       

Agro-processing 34.4 30.9 17.3 18.0 16.6 16.8 12.5
Textile products 41.0 27.8 20.4 16.6 14.9 15.1 9.1
Apparel n.a. n.a. 31.6 31.2 31.9 33.7 28.0
Leather and footwear products 54.1 26.8 20.2 17.1 9.7 8.4 5.3
Wood products 31.6 28.2 8.2 1.9 3.1 3.0 2.2
Paper and pulp 24.0 17.8 9.9 6.8 5.0 4.9 4.2
Chemical and petroleum 

products
32.8 21.4 9.1 2.5 2.2 2.6 2.7

Rubber products 29.1 26.8 18.3 8.7 9.6 10.1 5.8
Other non-metal products 36.7 23.0 6.5 3.4 3.6 5.0 4.0
Metal products 25.2 16.6 1.6 0.6 0.5 0.6 0.4
Machinery and equipment 22.4 14.3 12.3 9.5 9.1 11.9 10.4
Electrical appliances n.a. n.a. 8.8 7.7 7.7 6.5 3.7
Medical, precision, and optical 31.2 19.7 5.3 4.3 4.0 3.5 1.9
Motor vehicles n.a. n.a. 26.6 22.1 23.7 24.0 21.0
Total manufacturing sector n.a. n.a. 11.1 8.5 7.7 9.1 7.6
Overall (weighted average) n.a. 22.9 16.4 12.0 10.1 11.0 7.6

Source: Author’s calculation.
Note: Tariffs in 1980 and 1985 are from Jongwanich and Kohpaiboon (2007), while from 
2002 to 2019, tariff rates are calculated by using three input–output (IO) tables, i.e., IO2000, 
IO2005, and IO2015. The applied tariff rates are from the Ministry of Finance, Thailand 
(HS2002 6-digits).
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where tkt = tariff on product (finished products) k and time t
tit = tariff on product (raw materials) i and time t
aikt

* = share of product i used in producing product k at time t.

The inter-industry linkage relationship is required to calculate ERP, which in 
this case is derived from Thailand’s input–output table, compiled by the National 
Economic and Social Development Board (NESDB) and updated every 5 years. 
The applied tariff rates of input and output products are from HS2002 6-dig-
its. The concordance between HS code, ISIC (International Standard Industrial 
Classification), and the IO table is applied in calculating ERP at the industry level.

Table 2.6 illustrates ERP estimates during the period 2002–2019, as well as 
the previous studies’ estimates for the period 1980 and 1985.3 Four key infer-
ences can be drawn. First, ERP tended to be higher than NRP in all sectors, 
confirming the cascading structure of tariffs in Thailand. The gap between ERP 
and NRP was wider for finished products than industries producing intermedi-
ate goods. For example, in the processed food and garment sectors, the gap was 
around 16 and 50 percentage points during the period 2002–2019, while those 
for metal and chemical were only 0.2 and 3.6, respectively. Second, from 1985 
to 2002, the ERP estimates exhibited a downward trend in all industries (Table 
2.6). The simple average of the ERP in the manufacturing and overall sectors 
reduced from 78.4 percent and 65.9 percent in 1985 to 20.4 percent and 29.8 

Table 2.6  Effective rates of protection in Thailand, 1980–2019 (percent)

 1980 1985 2002 2005 2010 2015 2019

Effective exchange rate (ERP)        
Agro-processing 58.1 135.2 30.3 38.9 31.3 31.6 27.3
Textile products 74.5 118.4 42.9 44.6 41.9 43.0 26.4
Apparel n.a. n.a. 68.1 78.7 84.1 91.0 87.5
Leather and footwear products 87.8 152.7 21.7 29.4 10.5 8.4 10.0
Wood products 65.4 62.0 21.5 4.7 7.9 7.8 6.0
Paper and pulp 20.4 53.5 18.8 13.8 8.7 7.6 8.1
Chemical and petroleum products 43.0 44.5 15.0 4.5 4.5 5.2 7.9
Rubber products 2.1 42.0 37.3 28.3 31.4 33.0 17.5
Other non-metal products 72.1 108.5 11.9 7.4 8.6 12.0 12.9
Metal products 35.6 70.9 2.7 0.5 0.5 0.6 0.5
Machinery and equipment 27.1 29.3 21.1 19.2 15.1 25.0 24.1
Electrical appliances n.a. n.a. 7.9 11.5 11.9 9.7 5.4
Medical, precision, and optical n.a. n.a. 0.4 2.7 3.7 2.8 0.3
Motor vehicles n.a. n.a. 63.1 59.1 57.0 61.3 56.6
Total manufacturing sector 51.7 78.4 20.4 18.0 15.2 19.6 17.8
Overall (weighted average) n.a. 65.9 29.8 26.3 28.1 28.2 20.5

Source: Author’s calculation.
Note: Tariffs in 1980 and 1985 are from Akrasance and Ajanant (1986) and World Bank (1988), 
respectively, while from 2002 to 2019, tariff rates are calculated by using three input–output 
(IO) tables, i.e., IO2000, IO2005, and IO2015. The applied tariff rates are from the Ministry 
of Finance, Thailand (HS2002 6-digits).
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percent, respectively, in 2002. This is consistent with the tariff reform trend in the 
early 1990s, as mentioned earlier, where the rates of tariff reduction in finished 
products were higher than those in intermediate and capital goods. However, the 
tariff structural reform in the 2000s brought no significant progress in reducing 
ERP in various sectors, for example, agro-processing, textile products, apparel, 
leather and footwear products, and electrical appliances. This is an obvious exam-
ple where tariff reduction during this period tended to emphasize intermediates, 
thereby widening the gap in ERP estimates with those of finished goods, instead 
of reducing the protection. For example, the ERP for processed food in 2002 was 
30.3 percent and increased to 38.9 percent in 2005, while in the garment sec-
tor, the ERP jumped to 78.7 percent from 68.1 percent during the same period. 
However, there were some sectors where the ERP went down after the reform in 
the 2000s, including wood products, paper and pulp, chemical and petroleum, 
rubber products, metal and machinery, and equipment. Products in these sectors 
are likely to be intermediate products for others. For motor vehicles, the effec-
tive rate was still high even after the reform at about 59 percent in 2005, a slight 
decline from 63 percent in 2002, reflecting the high tariff rate attached to some 
types of automotive products, standing at around 80 percent.

Third, as a consequence of the global financial crisis, nominal tariff rates in 
many manufacturing sectors were pushed up, thereby raising the effective rate of 
protection in the sector. ERP in the manufacturing sector increased from 15.2 
percent in 2010 to around 20 percent in 2015. ERP increased in almost all man-
ufacturing sectors, except for wood products, paper and pulp, electrical appli-
ances, and medical, precision, and optical equipment. Finally, the trade tension 
between the US and China, which has simmered since February 2018, has not 
interrupted trade liberalization in Thailand. ERP for the manufacturing sector 
dropped somewhat to 17.8 percent in 2019 from 19.6 percent in 2015, reflect-
ing greater tariff cuts on finished products (Tables 2.5 and 2.6). ERP in all sec-
tors, except paper and pulp, chemical and petroleum products, other non-metal 
products, and leather and footwear products, showed a declining trend. Many 
sectors, such as rubber products, textiles, and electrical appliances exhibited a 
significant decline in ERP during 2015–2019, but in some large sectors, such as 
agro-processing, machinery and equipment, and motor vehicles, ERP declined 
slightly by less than 10 percent.

Interestingly, ERP estimates, as in Equation (2.1), tended to overestimate the 
degree of trade restrictiveness for export-oriented industries (Jongwanich and 
Kohpaiboon, 2007 and 2020). The ERP formula as in Equation (2.1) has the 
implicit assumption that all tariff rates are binding on all products so that esti-
mates of ERP accurately represent the potential incentive effects of the protective 
structure for firms selling products in a domestic market. Henceforth, ERP calcu-
lated as in Equation (2.1) can be referred to as ERP for import-competing prod-
ucts, ERPicjt). However, tariff rates are not binding on all products, especially 
when firms improve productivity and are able to export. Meanwhile, as in many 
developing countries, Thailand has had schemes of input tariff exemption for 
exporters, implying input tariffs encountered by exporters are also not binding. 
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To take into account the situation of water in tariffs, wherein the imposed out-
put tariffs become ineffective and input tariff exemption for exporters is consid-
ered, new ERP is estimated, called here ERP for exporting (ERPexjt). Tariffs on 
finished products, (tjt) in ERPexjt, are treated as zero since the tariffs imposed 
become ineffective in protecting producers who export those products. Tariffs on 
raw materials are also treated as zero as exporters can apply for duty drawbacks.4 
However, exporters must pay tariffs in advance before applying for duty draw-
backs. This creates opportunity costs for exporters, which, to a certain extent, 
could be captured by interest rates. In other words, tit in the case of ERP for 
exporters is equal to market interest rates.5

Since only a proportion of firms in an industry can export, the ERP capturing 
water in tariffs (ERPwaterjt) is calculated as the weighted average between ERP 
for import-competing products (ERPicjt) and the ERP for exporting (ERPexjt), 
as in Equation (2.2):

 ERPwater ERPic ERPexjt jt jt jt jt= - × + ×( )1 a a  (2.2)

where αjt is the share of exports in the output of industry j at time t.
Table 2.7 provides three alternatives of ERP for the sake of comparison, 

namely ERPic, ERPex, and ERPwater for 2002–2019. The first represents the 
potential incentive effects of the protective structure, while the second measure 
includes incentives toward exporters where their tariffs on imported inputs can 
be reimbursed and tariffs on finished products were not binding. Both are aver-
aged, using export–output share, to become ERPwater. A reduction in ERP was 
revealed in all industries when water in tariffs and import exemption schemes are 
considered, so that the ERPwater for the overall manufacturing sector was only 
14.6 percent, compared to the ERPic, which registered at 20.4 percent in 2002. 
The gap between ERPic and ERPwater was slightly wider during 2002–2019, 
partly due to the higher share of exports in output. However, the pattern for 
ERPwater was similar to that of ERPic, that is, comparing between 2002 and 
2019, ERPwater declined significantly in all industries with some interruption 
during the global financial crisis. The considerable reduction in ERPwater in total 
manufacturing comes from six industries, which are agro-processing; electrical 
appliances; machinery and equipment; rubber products; medical, precision, and 
optical equipment; and motor vehicles, where the ERP reductions are more than 
40 percent. Most of these, to a certain extent, tend to be labor-intensive sectors, 
in which Thailand tends to have a comparative advantage in the world market. 
The findings imply the less adverse impact of an escalating tariff structure when 
export-oriented activities are considered.

The factors determining protection across industries in Thailand have received 
less attention. However, Jongwanich and Kohpaibbon (2007) applied politi-
cal explanations, given the economic consensus regarding the efficiency of free 
trade, to form a model examining protection across industries. In the model, the 
level of protection granted to a particular industry is determined by the interac-
tion between demand for and supply of protection. Based on the framework, 
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Jongwanich and Kohpaiboon (2007), using the tariff information from the early 
2000s, showed that protection bargains in Thai manufacturing are struck on ERP 
instead of NRP, and for the demand side, the evidence supports the hypothesis 
that a highly concentrated industry6 is more likely to successfully lobby policy-
makers to provide protection. The severe impact of the ‘free-rider problem’ tends 
to decrease and the ability of an industry to coordinate to pursue collective action 
tends to increase. An industry that is threatened with import competition, in 
other words, faces high import penetration ratios and tends to receive a higher 
level of protection. Import competition, instead of a decline in output growth, 
represents an effective force for individual enterprises to form an interest group 
and lobby for protection to be granted and for policymakers to opt for granting 
protection to slow the pace of structural change.

Interestingly, a degree of market orientation, measured by the export-to-
output ratio, is insignificant in influencing protection in Thailand, with two 
plausible explanations. First, as in many developing countries, Thailand has had 
several schemes promoting input tariff exemption for exporters. Any requests for 
the lowering of protection levels from exporters become of diminished concern 
from the viewpoint of policymakers. Second, even though applying duty draw-
back schemes incurs dollar costs (for example, administrative costs) for export-
ers, requesting improvement in the administration of tariff exemptions (such as 
reducing red tape and bureaucratic procedures) would be easier and less costly 
than requesting reductions in input tariffs. By contrast, the high level of foreign 
firms in an industry7 tends to lead to success in requesting protection reductions. 
This reflects the nature of the relatively open foreign investment policy regime of 
Thailand. Thai policymakers are likely to be more responsive to foreign investors’ 
requests, including those for protection reductions.

Regarding supply-side factors, employment and backward linkage genera-
tion were used by policymakers to justify their decisions to grant protection.8 
Interestingly, the industry’s value added per se becomes relatively less important 
when making decisions to grant protection. In other words, employment and 
backward linkage generation are better to evaluate ‘foot-loose’ industries than 
relying on the amount of value added per se. In addition, there is statistical evi-
dence showing that policymakers tend to be more easily convinced by the lobby 
group of industries that are heavily capital intensive and have greater minimum 
efficient scales, proxied by the average firm size in each industry. All in all, politi-
cal explanations, given the economic consensus regarding the efficiency of free 
trade, effectively explain protection across industries in Thailand. Political bar-
gains in Thailand are indeed based on effective (ERP) rather than nominal rates 
of protection (NRP). Demand and supply-side factors, particularly policymakers’ 
economic ideology, are on a par in determining levels of protection.

2.3  Non-tariff measures

Historically, Thailand has relied less on non-tariff barriers (NTBs), particularly 
QRs, as trade policy instruments in the manufacturing sector. Most quantitative 
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restrictions have been implemented mainly in the agriculture trade sector (World 
Bank 1993, pp.57–8).9 Although non-tariff barriers have diminished noticeably 
in the country,10 non-tariff measures (NTMs), especially sanitary and phytosani-
tary (SPS) and technical barriers to trade (TBT), have become increasingly pre-
dominant, not only in Thailand but also other countries, since the early 2000s 
(Figure 2.2 and Table 2.8). According to UNCTAD (2013), NTMs are gen-
erally defined as ‘policy measures other than ordinary customs tariffs that can 
potentially have an economic effect on international trade in goods, changing 
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Figure 2.2  Number of non-tariff measures, 2000–2015. Note: CTPM = Contingent 
trade protective measures; EXP = export-related measures; INSP = pre-
shipment inspection; PC = price control measures; QC = quantity control 
measures; SPS = sanitary and phytosanitary; TBT = technical barriers to 
trade. In 2017–2019, in some countries, there were no reports for various 
NTMs so that NTMs reported under this table tend to be underestimated. 
Source: Author’s compilation from TRAINS (the global database on non-
tariff measures). https://trains .unctad .org /Forms /MemberView .aspx 
?mode =search &data =default

https://trains.unctad.org
https://trains.unctad.org
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quantities traded, or prices or both’. The definition of NTMs is broader than 
that of non-tariff barriers (NTBs) since the former includes all measures, other 
than ordinary customs tariffs, which can be applied with protectionist intent or 
to address legitimate objectives such as health and safety. NTBs, by contrast, are 
likely to be implemented solely with protectionist intentions, such as quotas and 
voluntary export restrictions, so that NTBs are a subset of NTMs.

The UNCTAD classification categorizes NTMs into 16 chapters (A–P), broadly 
divided into import and export measures (see Figure 2.3). The export measures 
refer to conditions imposed by exporting countries on their own exports, while 
import measures are related to conditions imposed on the importing of products. 
The latter are further sub-divided into technical and non-technical measures. 
Technical measures are composed of sanitary and phytosanitary, technical barriers 
to trade, and pre-shipment inspection (INSP), while non-technical measures refer 

Table 2.8  Non-tariff measures by country during 2016–2019

2016–2019

CTPM EXP INSP PC QC SPS TBT

Asia total 3 680 111 138 347 1075 1917
 AEC 3 365 83 73 187 375 739
 Original AEC 2 162 68 49 104 317 377
    Brunei 

Darussalam 
1 3 4

   Indonesia 41 23 15 39 115 97
   Malaysia 14 1 8 7 11
   Philippines 7 2 6 20 48 58
   Singapore 11 1 11 5 9
   Thailand 2 88 43 26 23 142 198
 New AEC 1 203 15 24 83 58 362
   Cambodia 31 9 15 35
   Lao PDR 75 4 4 16 10 75
   Myanmar 23 5 7 22 2 21
   Vietnam 1 74 6 13 36 31 231
 China 57 10 5 32 183 317
 India 15 2 14 7 50
 Japan 1 2 20 14 64
 Korea 214 11 50 69 373 436
European Union 1 8 14 2 21 43 58
Middle East total 9 1 17 48 11
United States of 

America
18 23 2 6 108 64

Latin America 137 204 55 128 207 1843 619
Total 167 998 205 277 638 3384 2926

Note: In 2017–2019, in some countries, there were no reports for various NTMs, so that NTMs 
reported under this table tend to be underestimated.
Source: Author’s compilation from TRAINS (the global database on non-tariff measures).
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to a range of other policies, which are likely to be involved more with protection-
ist intentions, such as price control measures, quantity control measures, counter-
vailing, and safeguard measures. The non-technical measures are those classified 
as non-tariff barriers. Cadot and Gourdon (2015) point out that the nature of 
NTMs has altered over time. Technical measures, especially SPS and TBT, have 
gained more importance since the early 2000s, while prior to that they were 
dominated by non-technical measures, especially quotas and price restrictions.

Note that according to the WTO SPS agreement (UNCTAD, 2019), SPS 
refers to all measures the purpose of which is to protect human or animal health 
from food-borne risks, human health from diseases carried by animals or plants, 
and animals and plants from pests or diseases. TBT is a mandatory document 
laying down product characteristics or their related processes and production 
methods. Governments may introduce TBT regulations to fulfill legitimate 
objectives, such as national security, the prevention of deceptive practices, the 
protection of the environment, and the protection of human health or safety, 
animal or plant life, or health other than for SPS objectives. An example of 
an SPS measure is labelling requirements causally related to food safety, such 
as allergy warnings or warnings on the use and dosage of products. Labelling 
requirements can also be identified as TBT measures, but such requirements 
relate to providing information on the composition or quality of products, such 
as salt or calorie content, instead of health warnings. Another example of an 
SPS measure concerns identifying restrictions on residues of veterinary drugs or 
pesticides in food or drink, while providing safe-handling instructions related 
to drugs and pesticides is treated as TBT. See definitions of other measures in 
Appendix 2.1.
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Figure 2.3  Classification of non-tariff measures. Note: Data are available only on 
Chapters A to I and Chapter P. Measures under Chapters J to O are 
not collected by TRAINS (the global database on non-tariff measures). 
Source: UNCTAD (2020)
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Table 2.8 shows that a number of SPS and TBT measures dominated other 
NTMs for Thailand and other countries during 2016–2019. The dominance 
of TBT over SPS was evident in East Asian countries like China, Korea, and 
Japan, while in the US and Latin America, SPS measures dominated TBT. In 
the six original Asian Economic Community (AEC) countries, the number of 
SPS imposed on importing products was relatively on a par with TBT measures, 
while in the new AEC, especially Vietnam, TBT significantly overshadowed other 
measures. In Thailand, the TBT measures applied on import products during 
2016–2019 were slightly higher than SPS measures, that is, 198 measures for 
TBT and 142 for SPS. Figure 2.4 clearly shows that SPS measures in Thailand, as 
well as in other countries, were mostly applied for agriculture, food, and beverage 
products, while TBT measures were for manufacturing products. In Thailand, 
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Mineral products Manufacturing
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 (a) Total (all countries)

 (b) Thailand

Figure 2.4  Proportion of implemented non-tariff measures, by products during 2016–
2019. Note: (1) Agriculture and Food is HS code 01-21; Beverage and 
Tobacco (HS 22-24); Mineral (HS 25-27); Manufacturing (HS 28-96). 
(2) In 2017–2019, in some countries, there were no reports for various 
NTMs so that NTMs reported under this table tend to be underestimated. 
Source: Author’s compilation from TRAINS (the global database on non-
tariff measures)
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SPS measures accounted for about 60 and 50 percent of total imposed non-tariff 
measures in food and beverage products, respectively, while around 10 percent 
were TBT measures. Edible vegetables, fruits, and nuts (HS07-08); meat, fish, 
and crustaceans (both frozen and processed) (HS02-03, 16); oil seed (HS12); 
and animal and vegetable fat (HS15) were products in which Thailand noticeably 
applied SPS measures. In manufacturing, by contrast, TBT measures accounted 
for more than 60 percent, mostly in electronics and machinery (HS84-85) and 
chemical products (HS28-38), whereas SPS measures were only around 10 per-
cent. See Appendix 2.2 for examples of NTM measures imposed by Thailand 
during 2016–2019.

It is crucial to note that when the incidence of measures, namely the fre-
quency index and the coverage ratios,11 is concerned, the importance of the non-
tariff measures introduced in Thailand is still evident. Figure 2.5(a) shows that 
the frequency index in Thailand increased to almost 0.4 in 2018 from 0.3 in 
2015, while the coverage ratio went up to 0.5 from only 0.3 during the same 
period. However, the increases were lower than in other Asian countries, espe-
cially Vietnam, where both the frequency index and coverage ratio jumped to 
0.9 from around 0.5 in 2015. In contrast to considering a number of measures 
(Table 2.8), the incidence of measures, especially the coverage ratio, suggests the 
far lesser importance of SPS compared to TBT measures, both in Thailand and 
other countries (Figure 2.5(b)). In Thailand, although a number of SPS and TBT 
measures were close (Table 2.8), the coverage ratio in the former was only around 
0.1, while that of TBT was 0.3. The greater value of trade (as well as the number 
of tariff lines) associated with manufacturing products, which are mostly subject 
to TBT measures, than with agriculture and food, which are mostly linked to 
SPS, explains such a finding. Another interesting point is export-related measures 
(EXP), including export quotas or export prohibitions and quantity control (QC) 
measures; in particular, import quotas became more important. The frequency 
and coverage ratios of these two measures were higher than those associated with 
SPS, both in Thailand and other countries (Figure 2.5(b)). However, compar-
ing Thailand to other Asian countries, the frequency and coverage ratios of these 
two measures were lower, especially the coverage ratios of quantity control (QC) 
measures; in Thailand, this variable stood at around 0.2 in 2018, while in the oth-
ers it was around 0.5. Such evidence confirms that Thailand has been less reliant 
on quantitative restrictions as trade policy instruments than other Asian countries.

Product wise, a similar picture wherein several measures are concerned is 
evident in Thailand (Table 2.9). In terms of agriculture products, live animals 
and products, especially frozen meat, fish and crustaceans; vegetable and fruit 
products; and prepared foodstuffs, including processed meat, fish, and crusta-
ceans were subjected significantly to SPS measures. In manufacturing products, 
TBT measures were mostly imposed on vehicles, chemicals, and electronics and 
machinery imports.

Interestingly, based on a country analysis, countries in Asia, especially 
ASEAN+6, tend to be less affected by Thai NTMs. The top five countries where 
the coverage ratio exceeded 0.85 in 2018 were Saint Lucia, Guyana, Antigua 
and Barbuda, Cabo Verde, and the Bahamas. In ASEAN+6, New Zealand had 



26 The trade policy regime in Thailand 

the highest incidence (around 0.4), followed by Vietnam, Australia, Myanmar, 
Cambodia, Malaysia, and China, where the incidences were lower than 0.2. 
The higher incidence seen in the case of New Zealand is probably due to the 
nature of its export items to Thailand, which are mostly food products, including 
milk, fruits, fish and crustaceans, and preparations of cereals, flour, and starch. 
Particularly, in 2019–2020, milk and fruit exports from New Zealand accounted 
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Figure 2.5  The frequency index and the coverage ratios of NTMs in selected Asian 
countries, 2015 and 2018. Note: EXP = export-related measures; QC 
= quantity control measures; SPS = sanitary and phytosanitary; TBT 
= technical barriers to trade. The year 2018 was selected due to more 
completed information of NTMs in these countries. Source: Author’s 
calculation, using data from TRAINS (the global database on non-tariff 
measures)
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for around 60 percent and 20 percent of total Thai imports. Another point that 
may lower the incidence of ASEAN countries is the implementation of mutual rec-
ognition agreements (MRAs) and harmonization agreements, which are intended 
to minimize the trade protection and compliance costs associated with non-tariff 
measures, implemented since 2002.12 The agreement covers prepared foodstuffs 
(HS 16-22), electrical machinery, electronic equipment and telecommunications 
(HS85), cosmetics derivatives (HS 33-34), medical devices (HS 9018, 9019, 
9022), medicinal products (HS 30), and automotive products (HS87). Products 
covered by MRAs and harmonization agreements account for about 40 percent 
of total intra-ASEAN imports. Cadot and Gourdon (2015) showed that clauses 
on MRAs and the harmonization of technical regulations, especially SPS and 
TBT, and conformity assessment procedures in regional trade agreements helped 

Table 2.9  The frequency and coverage ratios imposed by Thailand by product in 2018

 The frequency ratio The coverage ratio

SPS EXP QC TBT SPS EXP QC TBT

Agriculture (HS01-21) 0.96 0.53 0.06 0.09 0.99 0.84 0.00 0.08
  Live animals and products 

(HS01-05)
0.93 0.46 0.00 0.00 0.99 0.61 0.00 0.00

  Vegetable products 
(Hs06-14)

0.96 0.31 0.00 0.41 0.99 0.00 0.00 0.04

  Animal and vegetable fats, 
oils and waxes (HS15)

0.19 0.17 0.07 0.24 0.02 0.63 0.62 0.67

  Prepared foodstuff 
(HS16-21)

0.96 0.31 0.18 0.18 0.98 0.19 0.11 0.12

Beverage and Tobacco 0.85 0.55 0.45 0.64 0.88 0.78 0.13 0.35
Mineral products 0.01 0.21 0.12 0.12 0.00 0.87 0.25 0.25
Manufacturing (HS28-96) 0.05 0.14 0.09 0.16 0.02 0.20 0.18 0.28
  Products of the chemical 

(HS28-38)
0.14 0.32 0.20 0.30 0.07 0.32 0.32 0.42

  Plastics and rubber 
(HS39-40)

0.01 0.06 0.05 0.15 0.00 0.03 0.03 0.07

  Textiles and articles 
(HS50-63)

0.02 0.02 0.00 0.00 0.10 0.10 0.00 0.00

  Articles of stone, plaster; 
glass (HS68-70)

0.00 0.07 0.04 0.16 0.00 0.01 0.01 0.20

  Base metals and articles 
(HS72-83)

0.00 0.01 0.02 0.07 0.00 0.00 0.03 0.07

  Machinery and electrical 
equipment (HS84-85)

0.00 0.04 0.05 0.16 0.00 0.15 0.15 0.25

  Vehicles, aircraft and 
vessels (HS86-89)

0.00 0.58 0.01 0.67 0.00 0.43 0.01 0.54

Source: Author’s calculation, using data from TRAINS (the global database on non-tariff 
measures).
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reduce the compliance costs associated with such NTMs and, hence, product 
prices. Deep integration through regional trade agreements (RTAs) with effective 
MRAs and harmonization agreements provides advantages to exporters/import-
ers over other exporters/importers who stay outside of RTAs.

On the flip side, Thai exports have been subjected to NTMs from other 
ASEAN countries. The frequency index and coverage ratios show that the NTMs 
imposed by other ASEAN countries slightly increased during 2015 and 2018 
(Figure 2.6). The coverage ratio increased to 0.16 from around 0.14 in 2015, 
while the frequency ratio went up from 0.13 to 0.15. Among all measures, SPS 
tends to be the most prevalent measure to which Thai products were subject, fol-
lowed by TBT and quantitative measures. Compared to other ASEAN countries, 
the NTMs introduced for Thai products tended to be comparable to those intro-
duced for Vietnamese and Indonesian products in 2015, while they were notice-
ably higher than those for Singaporean and Malaysian products, particularly when 
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Figure 2.6  The frequency index and the coverage ratios of NTMs imposed by other 
ASEAN countries, 2015 and 2018. Source: Author’s calculation, using 
data from TRAINS (the global database on non-tariff measures)
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coverage ratios are considered. However, in 2018, the SPS measures imposed on 
Thai products were higher than for Vietnam and Singapore, especially in terms of 
SPS and TBT. As shown earlier, the Thai products which were subjected to SPS 
measures were mostly in the agriculture and food sectors (Table 2.10). Animal 
and vegetable oil were affected the least among food products. Prepared food-
stuffs, especially prepared vegetables, fruits, meat, fish, and crustaceans, were 
noticeably affected by the SPS measures introduced in other ASEAN countries. 
TBT was also high in the prepared foodstuff sector, but more crucial in manufac-
turing products, particularly chemical products.

When developed-country markets such as the US are considered, NTMs have 
continued to play a role in affecting Thai exports. The frequency index shows 
that the NTMs imposed by the US on Thai exports in 2018 were comparable 
to those in 2014 and the highest among selected Asian countries. SPS measures 
introduced by the US on Thai exports slightly declined, while TBT measures 
went up marginally (Figure 2.7). However, when the coverage ratio is consid-
ered, NTMs affecting Thai exports were far lower than those for Singapore, espe-
cially in terms of TBT measures. The significantly lower coverage ratio of SPS 
measures shown here is consistent with information released by the US Food and 

Table 2.10  The frequency and coverage ratios imposed by other ASEAN countries by 
product in 2018

The frequency ratio The coverage ratio

Total SPS QC TBT Total SPS QC TBT

Agriculture (HS01-21) 0.92 0.91 0.26 0.34 0.97 0.97 0.43 0.43
  Live animals and 

products (HS01-05)
0.93 0.92 0.58 0.58 0.81 0.80 0.27 0.27

  Vegetable products 
(Hs06-14)

0.89 0.88 0.02 0.24 0.98 0.98 0.38 0.39

  Animal and vegetable 
fats, oils, and waxes 
(HS15)

0.15 0.15 0.02 0.02 0.07 0.07 0.00 0.00

  Prepared foodstuffs 
(HS16-21)

1.00 1.00 0.24 0.23 1.00 1.00 0.53 0.53

Beverages and tobacco 0.50 0.50 0.00 0.04 0.74 0.74 0.00 0.02
Mineral products 0.05 0.01 0.04 0.04 0.01 0.00 0.00 0.00
Manufacturing (HS28-96) 0.03 0.00 0.02 0.03 0.03 0.00 0.01 0.02
  Chemical products 

(HS28-38)
0.16 0.02 0.06 0.14 0.21 0.03 0.04 0.17

  Plastics and rubber 
(HS39-40)

0.03 0.00 0.00 0.03 0.01 0.00 0.00 0.01

  Vehicles, aircraft, and 
vessels (HS86-89)

0.06 0.00 0.00 0.06 0.03 0.00 0.00 0.03

Source: Author’s calculation, using data from TRAINS (the global database on non-tariff 
measures).
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Drug Administration (FDA) under the Import Refusal Report (IRR). The report 
clearly provides data on detentions comprising FDA two-digit codes, which can 
be matched with trade data at the HS two-digit classification.13 Based on both, 
the number of detentions and the incidence of detentions, defined as the ratio 
of detentions divided by exports to the US (detained shipments for every 100 
million US$), it seems that the ability of Thai exporters to meet US food safety 
standards has increased. The incidence of detentions declined from 12.83 in 
2012 to 1.98 in 2019 (Figure 2.8), which was lower than observed with other 
Asian countries.14 In line with NTM data (Table 2.11), products subjected to 
detentions were mostly in the categories of fruits and fishery products.
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Figure 2.7  The frequency index and coverage ratios of NTMs imposed by the US, 
2014 and 2018. Source: Author’s calculation, using data from TRAINS 
(the global database on non-tariff measures)
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Figure 2.8  Incidence of detentions, SPS measures imposed by the US on food 
products, 2012–2019. Note: The incidence of detentions, defined as the 
ratio of detentions divided by exports to the US (detained shipments for 
every 100 million US$). Source: Author’ s compilation from http://
www .accessdata .fda .gov /scripts /importrefusals/ for import refusals and 
http://comtrade .un .org /db /dqBasicQuery .aspx for exports to the US

Table 2.11  The frequency and coverage ratios imposed by the US by product in 2018

 The frequency ratio The coverage ratio

Total SPS QC TBT Total SPS QC TBT

Agriculture (HS01-21) 0.25 0.23 0.01 0.01 0.10 0.03 0.00 0.00
  Live animals and 

products (HS01-05)
0.21 0.21 0.06 0.00 0.01 0.01 0.00 0.00

  Vegetable products 
(Hs06-14)

0.40 0.38 0.00 0.03 0.13 0.12 0.00 0.00

  Animal and vegetable 
fats, oils (HS15)

0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00

  Prepared foodstuff 
(HS16-21)

0.07 0.06 0.00 0.00 0.10 0.00 0.00 0.00

Beverage and Tobacco 0.48 0.00 0.00 0.48 0.01 0.00 0.00 0.01
Mineral products 0.10 0.00 0.00 0.03 0.48 0.00 0.00 0.00
Manufacturing 

(HS28-96)
0.05 0.00 0.00 0.02 0.05 0.00 0.00 0.01

  Products of the 
chemical (HS28-38)

0.20 0.00 0.00 0.08 0.10 0.00 0.00 0.04

  Plastics and rubber 
(HS39-40)

0.34 0.00 0.00 0.08 0.12 0.00 0.00 0.05

  Vehicles, aircraft and 
vessels (HS86-89)

0.14 0.00 0.00 0.04 0.28 0.00 0.00 0.08

Source: Author’s calculation, using data from TRAINS (the global database on non-tariff measures).

http://www.accessdata.fda.gov
http://www.accessdata.fda.gov
http://comtrade.un.org
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Interestingly, although the incidence of detentions and coverage ratios in 
Thailand was lower than in some other Asian countries, the causes of deten-
tions raise some concerns. While the export products of other Asian countries 
were mostly detained due to misbranding, more than 60 percent of Thai exports 
were detained due to adulteration,15 including contamination, unsafe additives, 
insanitariness, and acidification. Resolving the problems related to the former 
issue tends to be easier than with those related to the latter, where improvements 
in whole production processes are crucial, including improving hygiene and con-
tamination testing. This is an area where Thailand still needs to develop, especially 
in moving toward becoming a food innovation hub in the region. Such improve-
ments driven by SPS measures would potentially upgrade quality standards and 
market sophistication within the food export sector in the country and eventually 
enhance firm-level and overall national productivity. Imposing food standards 
could also improve market performance by reducing transaction costs and trade 
friction as exporters could potentially use such standards as a guide to help them 
realize the expectations of importers concerning food quality and safety.

However, suspicions have been provoked that NTMs, especially food safety 
standards (SPS measures), may be used as a non-transparent, trade-impeding 
protectionist tool, rather than as a legitimate instrument for the protection of 
human, plant, and animal health. In particular, developing countries are usually 
placed at a disadvantage when making use of these procedures, because of their 
limited capacity to access and absorb best practice technology and information, 
which is constrained by inadequate resources for challenging perceived inequities. 
SPS has become a source of tension and friction in international trade negotia-
tions since the demand for more stringent measures tends to increase in accord-
ance with rising income levels and growing health consciousness. A few empirical 
studies have examined this issue (Baylis et al., 2009; Jouanjean et al., 2015 and 
Jongwanich, 2016, 2021). These studies reveal the possible use of food safety 
standards for trade protection motivations. Jongwanich (2016, 2021), instead 
of using a zero-one dummy variable to examine the probability of import refus-
als, employed the number of import refusals affecting a particular country–prod-
uct–year combination and controlled for exports of that country–product–year 
combination to reduce any biases arising from the different volumes of exports 
to the US market. The study examines the determinants of US import refusals in 
the food sector during the period 2002–2014 with an emphasis on the impor-
tance of both internal and external factors. The internal factors relate specifically 
to exporting countries, including income levels, product characteristics, inward 
foreign direct investment, and the amount of exports of those countries, while 
external factors pertain to importing nations, especially regarding the demand 
for trade protection from producers in the US, proxied by the lag of agriculture 
value added in the US, both level and growth; and food production in the US, 
both level and growth. It is hypothesized that when the US experiences a decline 
in agricultural value added/food production, under protectionist circumstances, 
import refusals tend to rise. While this study includes all developing countries, 
attention was paid to Thailand in analyzing the factors that drive import refusals. 
See the model setting, data, and variable measurements in Appendix 2.3.
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The key findings from the study show that external factors, especially suspi-
cions concerning the demand for trade protection from producers in the US, 
are significant in determining import refusals. This could arise because food 
safety measures tend to be less transparent than tariffs or quotas. Thus, there 
is ample room for developed countries to tweak the standards to be stronger 
than necessary for achieving optimal levels of social protection and to adjust the 
related testing and certification procedures to make their local imports more 
competitive. In developing countries, evidence is found only in two key food 
exporting regions, East Asia and Latin America. Thailand is among other devel-
oping East Asian countries within which the study finds some suspicious evi-
dence concerning the use of food safety as a de facto trade protection tool. At 
a product level, our study reveals evidence driving suspicion in the case of fruits 
and vegetables (both traditional and processed), coffee, tea, the preparation 
of cereal, and other edible products. Meanwhile, concerning fish and crusta-
ceans and the preparation of fish and crustaceans, suspicious evidence is found 
only in connection with key exporters of these products to the US, includ-
ing Thailand, Vietnam, Indonesia, India, and Ecuador. The bilateral/regional 
trade agreements do not significantly influence the level of US import refusals, 
while the reputation of exporting countries can come into play in FDA deci-
sions. Furthermore, the US FDA tends to use information from other sources, 
including past refusals from within a region, in imposing detentions on export-
ing firms from that region.

With regard to internal factors, income level is found to be crucial in deter-
mining import refusals. Conditions related to the agriculture sector, production 
technology, and local infrastructure tend to improve exponentially in line with 
rising income levels, thereby reducing the totality of refusals. This finding is 
revealed in almost all regions. However, in some developing countries, including 
those in Africa and Europe as well as Thailand, this variable becomes insignifi-
cant and even turns out to be positive in some countries/products. In Thailand, 
this variable is insignificant when all food products are considered together but 
becomes positive in the case of fish and crustaceans and the preparation of fish 
and crustaceans. The results imply that factors which constitute an essential path 
to improving quality, taste, hygiene, and productivity in the agriculture and food 
sectors in Thailand tend to improve at a slower rate than that of income growth. 
From examining the US FDA information, most Thai firms whose shipments 
have been detained are small- and medium-sized companies. This raises issues 
not only of how to make the improvements to production technology neces-
sary to comply with US food safety standards but also of how to disseminate 
knowledge and technology improvements to small/medium-sized firms. This 
issue becomes more serious since in other key food competitors in other devel-
oping East Asian nations, income per capita is negative and significant, which is 
in line with the hypothesis that the development of the agriculture sector, pro-
duction technology, and infrastructure tends to improve in tandem with rising 
income levels. This study may explain the still high proportion of adulteration 
rates among detained shipments of Thai products compared to other countries, 
as mentioned earlier.
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NTMs are likely to be more crucial in response to the COVID-19 pandemic. 
The number of WTO member notifications relating to COVID-19 had jumped to 
almost 350 as of April 2021.16 Brazil was the leading country, followed by the EU 
and the US. Thailand, the Philippines, and Korea were among the top ten wherein 
notifications increased to around 15 during the same period. TBT, followed by 
SPS, QC, and export restrictions, were the most popular measures introduced by 
the WTO member countries. In Thailand, for example, export restrictions were 
imposed on bird eggs and masks from March 26, 2020, to April 30, 2020, while 
technical barriers on some cosmetic products containing alcohol for hand saniti-
zation have been imposed, and such products are not allowed to be produced, 
imported, or sold. In the US, many notifications to the WTO concerned actions 
to restrict the import of food and agricultural products, allegedly to prevent the 
transmission of COVID-19, especially from China. These countries argued that a 
variety of food and agriculture commodities, including meat, seafood, fresh fruit, 
and bulk grains, were subject to a 100 percent testing of shipments, despite the 
absence of any identified risk. In the Philippines, for example, poultry and meats 
from Brazil were banned from August until December 2020, while in June the 
authorities argued that cold storage warehouses (CSWs) were critical facilities in 
maintaining the freshness and safety of imported meat and meat products, so CSW 
requirements were imposed to ensure proper cold-chain management and the 
requisite quality of food products. All in all, such NTMs are expected to continue 
and are likely to become more crucial. Cadot et al. (2015) argued that ‘due to the 
non-trade objectives, NTMs measures are expected to continue and eliminating 
them may no longer be an option. While the pursuit of domestic policy objective 
is legitimate, NTMs have the potential to become barriers to trade’.

2.4  Conclusions

Thailand has recently implemented both tariff and non-tariff barriers as trade pol-
icy instruments in the manufacturing sector, but historically it has had a greater 
reliance on tariff rather than non-tariff barriers. A comprehensive plan of tar-
iff reduction and rationalization in Thailand was proposed in 1990 and imple-
mented in 1995 and 1997 as part of WTO commitments. Tariff restructuring 
received renewed emphasis again in the early 2000s. The tariff rates continued to 
decline, except in 2011–2013, when the global financial crisis and severe flood-
ing in Thailand caused slight increases in tariff rates. As a consequence of tariff 
restructuring, there was a continuous shift in the distribution of tariff lines, and 
around one-third of tariff lines were tariff free. However, despite a series of tariff 
reductions, the escalating tariff structure still exists. There are also more than a 
quarter of tariff lines which have not yet been presented in the three rates struc-
ture, that is, 0–1, 5, and 10 percent.

The tariff structural reform in the 2000s brought no significant progress in 
reducing the effective rate of protection (ERP) in various sectors, such as agro-
processing, textile products, apparel, leather and footwear products, and elec-
trical appliances. This is an obvious example where tariff reduction during this 
period tended to emphasize intermediates, thereby widening their ERP estimates 
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with those of finished goods, instead of reducing protection. Interestingly, 
when export-oriented activities and possible water in tariffs are considered, the 
less adverse impact of an escalating tariff structure on industrial protection was 
uncovered. Industrial characteristics and the ideologies of policymakers toward 
the development path of industry go some way to explaining the revealed effec-
tive protection in Thailand.

Although non-tariff barriers have diminished noticeably in Thai manufacturing 
over the past several decades, this chapter shows that non-tariff measures (NTMs), 
especially sanitary and phytosanitary (SPS) and technical barriers to trade (TBT), 
have become more crucial since the early 2000s in the country. SPS measures 
are mostly imposed on agriculture and food imports, while TBT measures are 
required more for manufacturing products. Thai exports have also been subject to 
NTMs, especially SPS and TBT from both developed and developing countries, 
including ASEAN nations. For ASEAN countries, the NTMS introduced for 
Thai products tended to be comparable to those introduced for Vietnamese and 
Indonesian products, while being noticeably higher than those for Singaporean 
and Malaysian products, particularly when coverage ratios are considered. When 
developed country markets, such as the US, are considered, although the inci-
dence of detentions and the coverage ratio in Thailand were lower than for some 
other Asian countries, the causes of detentions raise some concerns as more than 
60 percent of Thai exports were detained due to adulteration, including contami-
nation, unsafe additives, insanitariness, and acidification, while export products of 
other Asian countries were mostly detained due to misbranding.

Appendix 2.1

Classification of non-tariff measures, by chapter

Chapter A on SPS measures refers to measures affecting areas, such as restric-
tions for substances, hygienic requirements, or other measures for preventing 
the dissemination of diseases. It also includes all conformity assessment meas-
ures related to food safety, such as certification, testing and inspection, and 
quarantine.

Chapter B on technical measures refers to measures such as labelling and other 
measures to protect the environment. It also includes conformity assessment that 
relates to technical requirements such as certification, testing, and inspection.

Chapter C classifies the measures related to pre-shipment inspection and other 
formalities performed in the exporting country prior to shipment.

Chapter D refers to contingent measures, which are measures implemented to 
counteract particular adverse effects of imports in the market of the importing 
country, including measures aimed at unfair foreign trade practices. They include 
antidumping, countervailing, and safeguard measures.

Chapter E includes licensing, quotas, and other quantity control measures, 
group measures that have the intention of limiting the quantity traded, such as 
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quotas. It also covers those licenses and import prohibitions which are not SPS 
or TBT related.

Chapter F includes price control measures, which are those implemented to con-
trol or affect the prices of imported goods in order to, inter alia, support the 
domestic price of certain products when the import prices of these goods are 
lower; establish the domestic price of certain products because of price fluctua-
tions in domestic markets, or price instability in a foreign market; or to increase or 
preserve tax revenue. This category also includes measures, other than tariff meas-
ures, that increase the cost of imports in a similar manner (para-tariff measures).

Chapter G concerns finance measures, referring to measures restricting the pay-
ments of imports, for example when the access and cost of foreign exchange are 
regulated. This chapter also includes restrictions on the terms of payment.

Chapter H concerns measures affecting competition. These measures grant exclu-
sive or special preferences or privileges to one or more limited groups of economic 
operators. They refer mainly to monopolistic measures, such as state trading, or 
sole importing agencies, or compulsory use of national services or transport.

Chapter I concerns trade-related investment measures, group measures that 
restrict investment by requiring local content or requesting that investment 
should be related to export to balance imports.

Chapter J includes distribution restrictions, referring to restrictive measures 
related to the internal distribution of imported products.

Chapter K concerns restrictions on post-sales services, for example, restrictions 
in the provision of accessory services.

Chapter L contains measures that relate to subsidies that affect trade.

Chapter M containing government procurement restriction measures and refers 
to the restriction’s bidders may find when trying to sell their products to a foreign 
government.

Chapter N concerns restrictions related to intellectual property measures and 
intellectual property rights.

Chapter O on rules of origin, groups the measures that restrict the origin of 
products, or their inputs.

Chapter P includes export measures, grouping the measures a country applies to 
its exports. It includes export taxes, export quotas or export prohibitions.

Note: Data are available only on Chapters A to I and Chapter P. Measures 
under Chapters J to O are not collected by TRAINS (The global database on 
non-tariff measures).

Sources: UNCTAD (2020), Guidelines 
to Collect Data on Official Non-Tariff 

Measures, United Nations Conference on 
Trade and Development, Geneva.
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Appendix 2.3

Model, data and variable measurements: determinants of the US 
import refusals

This appendix reviews the potential factors determining US import refusals. Based 
on the previous literature (Jouanjean et al., 2015; Baylis et al., 2009), potential 
factors triggering import refusals can be allocated into two groups. The first con-
stitutes internal considerations specifically related to an exporting country. The 
second set of variables relates to importing countries, especially the demand for 
trade protection in the United States. In the first group, the income of a country 
could constitute a crucial variable in determining import refusals. High-income 
countries tend to face a lower risk in exporting qualified products to US mar-
ket recipients. When a country has a higher income level, improvements in the 
agricultural sector, such as upgrading land quality and irrigation systems, and 
upgrading production technology, tend to be evident and widespread. This rep-
resents an essential path necessary to improve quality, taste, hygiene, and produc-
tivity in the agriculture and food sectors. A negative relationship between income 
per capita (incomejt) and the number of detentions is observed.

Certain product characteristics in goods from exporting countries may deter-
mine the number of detentions recorded. Storable products are likely to be sub-
ject to fewer detentions than perishable products. Commodity perishability can 
lead to product loss and value decline during transport and storage, thereby 
increasing the probability of facing detentions. A binary dummy variable for 
product characteristics (dumperishijt) is introduced, where perishable products 
are coded as one and zero for storable products. A positive sign is expected for 
this variable.

Foreign direct investment (FDIjt) is potentially another factor determining 
the incidence of import refusals emanating from developed countries, but its 
influence is inconclusive. The involvement of MNEs in a food/agriculture sector 
could generate positive effects for food industries, particularly exporting firms. 
MNEs comprise an international production network so that flows of informa-
tion to a particular home country and other markets may be completed. In addi-
tion, they tend to undertake a large proportion of the world’s total research and 
development and are principal bearers of technology across international borders 
(Borensztein et al., 1998; Lipsey, 2001; Vernon, 2000). With these advantages, 
one would expect that a country with a high proportion of FDI would face a 
lower number of detentions. However, the technology and capital involved in 
producing manufactured food products are mobile within the world food mar-
ket and the raw materials required for these products are relatively inexpensive 
to transport. MNEs may, therefore, intend to locate close to consumer markets 
to minimize distribution costs. Consequently, an increase in FDI would not be 
related directly to the export sector and could not influence import refusals.

Exports (exportijt) to the US could be another variable explaining import 
refusals as more exports will likely result in more violations. Meanwhile, English-
speaking countries might find it easier to comply with US food safety standards 
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than non-English-speaking countries. Thus, a binary dummy variable (dumEng-
lishjt) is introduced, in which one represents English-speaking countries and 
zero, otherwise. We expect a negative relationship between this variable and 
the number of detentions recorded. Distance (Distjust) is also included in the 
model with the expectation that when all other things being equal, the longer 
the distance involved in transactions, the greater the number of import refusals 
will be experienced. This is particularly true for a country where the majority of 
export products involved is perishable and trade facilitation, especially transport 
and storage facilities, is not well developed. Bilateral and regional trade agree-
ments (FTAjt) could play a role in influencing import refusals, but the direc-
tion of their influence is still inconclusive. Baylis et al. (2009) hypothesized that 
firms in bilateral or regional trade agreements with the United States may have 
invested heavily in the processes and knowledge necessary to meet US import 
requirements. Thus, the agreements could help to reduce import refusals from 
the US. However, it is possible that a progressive decline in tariff and non-tariff 
measures under the agreements might result in a higher demand for trade pro-
tection within the US.

The second set of variables, related mostly to importing countries, is based on 
the argument that, in practice, there have been suspicions provoked that food 
safety standards are being used as a non-transparent, trade-impeding protection-
ist tool, rather than as a legitimate instrument helping protect human, plant, and 
animal health. Baylis et al. (2009) and Jouanjean et al. (2015) point out that a 
greater number of import refusals tend to be observed in industries facing increas-
ing import competition and pressure from domestic producers (USproducerust) 
seeking to protect their market share of the US market.

In addition, while in principle importers and domestic producers are subject 
to exactly the same food safety standards, in practice the law allows US FDA to 
make decisions based not only on physical evidence, such as laboratory results 
and examinations, but also historical data, labeling and information from other 
sources. Thus, the reputation of exporting countries can come into play in FDA 
decisions. Past histories concerning violations from similar products and origins 
(Detenhisijt-k) could be the criteria used to justify refusals (Jouanjean et al., 2015). 
Moreover, as the US FDA uses information from other sources, Jouanjean et 
al. (2015) show that after controlling for other factors, the probability that a 
given country’s exports of a particular product are subject to refusal by the US 
FDA depends on past refusals of the same product from neighboring countries 
(Detenneigborijt-k).

All in all, the model determining import refusals is as follows.

 

Detention income FDIdumperish exportijt jt jtijt= + + + +a a a a a
0 1 2 3 5 iijt

jt just jt ustdumEnglish Dist FTA USproducer+a a a a

a
6 7 8 9

10

+ + +

+ DDetenhis Detenneigbor Tijt ijt t ijt- - +
1 11 1 12
+ +      a a e

 (1)

where Detentionijt is the number of detentions in sector i, of country j, at time t 
in the US market
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incomejt is the income per capita of country j, at time t
dumperishijt is a binary dummy variable for product characteristics where perish-

able products are coded as one and 0 for storable products.
FDIjt is the foreign direct investment of country j, at time t
exportijt is the exports in sector i, of country j, at time t into the US market
dumEnglishjt is a binary dummy variable for English-speaking countries, where 1 

represents English-speaking countries and 0 otherwise.
Distjust is the distance from country j to the US
FTAjt is the bilateral/regional trade agreements of country j at time t, where 1 is 

for a country signing the agreement with the US and 0 otherwise
USproducerust is the agriculture/food supply in the US market
Detenhisijt − 1 is the number of past histories of violations in sector i, of country j, 

at time t − 1
Detenneigborijt − 1 is the number of past refusals from neighboring countries in 

sector i, of country j, at time t − 1
Tt and εijt are time trend and error time, respectively

Note that the model as shown in Equation (1) is performed for (1) whole coun-
tries, which have trade data under the auspices of UN Comtrade; (2) devel-
oped and developing countries classified by the World Bank; (3) each region in 
developing countries, i.e. Asia (East and South Asia), Europe and Central Asia 
(in short, called Europe), Latin America and Caribbean (in short, called Latin 
America), Middle East, and Africa; (4) three individual countries in Southeast 
Asia, including Thailand; Vietnam and Indonesia where food exports, especially 
fish and crustaceans (HS03) and preparation of fish and crustaceans (HS16) 
dominate within the US market; and (5) individual products, including fish and 
crustaceans; preparation of fish and crustaceans; fruits and vegetables (both tradi-
tional and processed); and other edible products.

Data, variable measurements, and methodology

To examine the determinants of import refusals, a dataset of US import refus-
als, which is obtained from Import Refusal Reports (IRRs), during the period 
2002–14 is applied. The report provides information on the manufacturer’s 
name, country, products, dates, and the reasons underlying any refusal of admis-
sion of the product. The report clearly provides data on detentions comprising 
FDA two-digit codes, which can be matched with trade data at the HS two-digit 
classification. Note that import refusals are reported in terms of detained ship-
ments, not in terms of the value of refusals. The analysis is based on an aggrega-
tion of import refusals at the country-sector-year level. Data on detentions is used 
to generate the past history of violations concerning similar products and origins 
(Detenhisijt − 1) and past refusals of the same product from neighboring countries 
(Detenneigborijt − 1).

17

As one of the control variables, country income is proxied by GDP per capita 
and GDP per capita at PPP terms from World Development Indicators. While 
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there is no data on FDI in the food sector for all our countries of interest, we 
use net FDI inflows as a percentage of GDP to examine the effects of FDI on 
import refusals. The data is obtained from World Development Indicators. As 
the number of detentions tends to increase when exports rise, we use US import 
data at the HS two-digit classification level to control for this variable and the 
missing import value is replaced with zero to indicate that no trade took place 
for the given exporter-product-year combination. This is expedited under the 
assumption that US import data is of high quality. This variable is derived from 
UN Comtrade.

A binary dummy variable (dumEnglishjt), which is one for English-speaking 
countries and zero otherwise, and distance (Distjust) are accessed from CEPII 
Research and Expertise on the World Economy. Bilateral and regional trade agree-
ments (FTAijt) stem from the Office of the United States Trade Representative, 
Executive Office of the Resident. With the binary dummy variable for product 
characteristics (dumperishijt), we define perishable products as fresh and processed 
food, while storable products comprise manufactured food. Processed food refers 
to products that have not undergone major changes from their raw material 
state. These kinds of products include frozen, canned, and slaughtered animals. 
Manufactured food refers to goods that have lost the characteristics of their raw 
materials in the production process, for example confectionary and bakery prod-
ucts. Such transformation includes not only blending and fermentation prac-
tices but also cooking. The technology and capital in producing manufactured 
food products are mobile, and the raw materials for these products, for example, 
refined sugar, starches, wheat, and other grains, are relatively nonperishable and 
inexpensive to transport.

We use four variables to proxy suspicions that food safety standards are being 
used as non-transparent, trade-impeding protectionist tools, rather than as legiti-
mate instruments for the protection of human, plant, and animal health. These are 
lag of agriculture value added in the US, both level and growth (USproducer_1ust − 1  
and USproducer_2ust − 1) and food production in the US, both level and growth 
(USproducer_3ust − 1 and USproducer_4ust − 1). We hypothesize that when the US 
experiences a decline in agricultural value added/food production, under pro-
tectionist circumstances import refusals tend to rise.18 Note that data on agri-
cultural value added and food production in the US is obtained from World 
Development Indicators.

Since detained shipments, a count variable, show over-dispersion, the condi-
tional variance exceeds the conditional mean. So, a panel-specific negative bino-
mial regression with random effects is applied. The panel is specified in terms of 
both country and products. Random effect is applied here since some of our vari-
ables of interest are time-invariant. A limitation of the random effect estimator, 
compared to a fixed-effects estimator, is that it can yield inconsistent and biased 
estimates if the unobserved fixed effects correlate with the remaining component 
of the error term. However, this is unlikely to be a serious problem in this case, 
because the number of explanatory variables (N) is larger than the number of 
‘within’ observations (T). In addition, our study analyzes sub-samples in terms of 
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both region and product. This is done to redress any wariness concerning unob-
served fixed effects. 

Notes
1 See discussion on the development of trade policy during this period in World 

Bank (1988).
2 With uniform tariff rates across all sectors, the nominal and effective tariff rates 

are equal. For example, there is no need to estimate effective rates of protection 
for the Chilean economy, because that country has a uniform import duty across 
all sectors.

3 Note that a comparison of ERP across studies must be treated with caution 
because the ERP estimates from different studies have been based on different 
types of data and different product definitions. Some have used official tariff rates, 
whereas others have used tariff rates estimated from customs duty collection or 
from price comparisons. It is difficult to draw inferences from a direct comparison 
of the industry’s ERP estimates. Nevertheless, a broad comparison would still 
provide useful information to understand the evolution of the protection struc-
ture in Thailand.

4 The related measures include (i) duty drawbacks or refunds under section 19 
of Customs Law; (ii) duty relief for goods placed under the Custom Bonded 
Warehouse scheme; (iii) duty exemption for goods taken into the Free Zones 
established by Customs; (iv) duty exemption for goods taken into the Export 
Processing Zones (EPZ); and (V) Duty exemption for goods under the Board of 
Investment (BOI) scheme. The first three measures are directly under the respon-
sibility of the Thai Custom Department to grant duty drawbacks and duty exemp-
tions. The measures (iv) and (v) are under the control of the Industrial Estate 
Authority of Thailand and the Office of the Board of Investment, respectively.

5 The interest rates applied to reflect the opportunity costs of exporters are sourced 
from the weighted average of minimum lending rates (MLR) offered by various 
commercial banks in Thailand.

6 The Herfindahl-Hirschman Index (HHI) and market share of the first five largest 
plants (CR5) are applied to measure an industry concentration in this study.

7 Three alternatives are used to proxy presence of foreign firms in an industry, i.e., 
the employment share of foreign firms to total industry; the output share of for-
eign firms to total industry; and the capital share of foreign firms to total industry. 
The results of all three alternatives resemble each other strongly.

8 Constructing variables of annual output growth, changes in import penetration 
ratio, export–output ratio, value added, and backward linkages are based on 
input–output tables in 1995 and 2000, obtained from The National Economic 
and Social Development Board (NESDB) in Thailand.

9 See more information from Food Intelligence Center Thailand, http://fic .nfi .or 
.th /foodlaw -detail .php ?smid =1289

10 See WTO (2020), Trade Policy Review: Report by the Secretaria, WT/
TPR/S/400, https://www .wto .org /english /tratop _e /tpr _e /s400 _e .pdf for 
implementation of non-tariff barriers in Thailand. Note that non-tariff barriers 
are limited in Thailand. For import prohibitions and import licenses, they are 
applied generally to protect public morals; national security; human, animal, or 
plant life; health; and intellectual property rights (IPRs), e.g., used engines, parts, 
and accessories of motorcycles; ceramic food containers and metal-coated food 
containers with excessive lead and cadmium exposure. During 1995–2019, 84 
antidumping cases were notified to the WTO, mostly of steel or steel alloys; cit-
ric acid; and inner rubber tubes for motorcycles. Actions mostly affected prod-

http://fic.nfi.or.th
http://fic.nfi.or.th
https://www.wto.org
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ucts originating in China, Chinese Taipei, the Republic of Korea, and Vietnam. 
Safeguard measures were imposed on some products, e.g., non-alloy hot-rolled 
steel flat products, in coils and not in coils, at ad valorem rates of 21, 20.87, and 
20.74 percent of the c.i.f. price from June 7, 2017 to June 6, 2020, respectively.

11 The frequency index (Fj) captures the share of products of country j covered by 
at least one NTMs. The formula is as follows:

 F
D M

Mj
i ij

ij

= å
å

 

where Di is the dummy variable where 1 represents the presence of an NTM in 
the tariff line item and 0 otherwise.

Mij is imports items of good i to country j.
The coverage ratio (CVj) is the share of trade of country j covered by at least 

one NTMs. The formula is as follows:

 CV
D V

Vj
i ij

ij

= å
å

 

where Di is the dummy variable where 1 represents the presence of an NTM in 
the tariff line item and 0 otherwise.

Mij is import value of good i to country j.
12 Dates signed for MRAs were as follows: ASEAN Sectoral MRA on Electrical and 

Electronic Equipment (April 5, 2002); Agreement on the ASEAN Harmonized 
Cosmetic Regulatory Scheme with ASEAN Cosmetic Derivative (September 
2, 2003); Sectoral MRA for GMP Inspection of Manufacturers for Medicinal 
Products (April 10, 2009); ASEAN Medical Device Derivatives (November 21, 
2014); ASEAN MRA on Type Approval for Automotive Products (October 23, 
2020).

13 Note that import refusals are reported in terms of detained shipments, not in 
terms of the value of refusals. IRR data also does not provide information on 
the total number of food shipments offered to the FDA for admission into the 
US. Hence, we are unable to calculate the share of shipments refused entry. The 
analysis is based on an aggregation of import detentions at the country-sector-
year level.

14 The incidence of detentions faced by Thai exporters in European market also 
declined, from 6.2 in 2012 to 3.9 in 2019. The incidence in 2019 was lower 
than other Asian countries, including China and Singapore, but still higher than 
Malaysia and Vietnam. Key reasons for the detentions of Thai exports were adul-
terations, i.e., around 80 percent of total detentions. In contrast to the US mar-
ket, adulterations were the key reasons why other Asian countries’ products were 
subject to import refusals. See information of detained products in the European 
market from the RASSF Portal, https://webgate .ec .europa .eu /rasff -window /
portal/ ?event =SearchForm &cleanSearch =1.

15 See information from https://www .accessdata .fda .gov /scripts /importrefusals/
16 See more information from World Trade Organization, https://www .wto .org /

english /tratop _e /covid19 _e /notifications _e .htm.
17 Neighboring countries are defined broadly in this study, i.e., past refusals of 

the same product for all countries (except its own country) in the region. In 
Asia, neighboring countries are defined for each sub-region as production bases 
are widely diversified in the region. For South Asia, neighboring countries are 
defined as all countries only in South Asia, while in East (and Southeast) Asia, 
neighboring countries are all countries within these sub-regions, excluding Pacific 
countries. For Latin America and the Caribbean, we separate neighboring coun-

https://webgate.ec.europa.eu
https://webgate.ec.europa.eu
https://www.accessdata.fda.gov
https://www.wto.org
https://www.wto.org
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tries between Latin America and the Caribbean, i.e., for neighboring countries 
of Latin America, we include only countries in Latin America, not Caribbean 
nations. Likewise, for Europe and Central Asia, the neighboring countries are 
different between these two entities, i.e., we include only countries in Europe as 
neighboring countries for developing European countries and developing coun-
tries in Central Asia as neighboring countries within this region.

18 Baylis et al. (2009) used monthly lobby expenditure by US industry to proxy 
suspicions of trade protectionism, but uncovering this variable seems to have had 
little effect on refusals, while Jouanjean et al. (2015) applied MFN tariff rates for 
each HS chapter. They found that tariff rates were able to influence the number 
of detentions in some regions, such as East Asia and the Middle East. The insig-
nificance of this variable in other regions might be because the MFN tariffs them-
selves have become irrelevant for these regions since bilateral and/or regional 
trade agreements have been signed.



3

3.1  Free trade agreements

The slowdown in WTO negotiations resulted in a switch in political attention 
and negotiating resources in Thailand toward preferential trade agreements and 
bilateral free trade accords. These processes accelerated as a result of a signifi-
cant change in the political situation in Thailand between 2001 and 2006, when 
Thaksin Shinawatra’s Thai Rak Thai political party came to power. Thailand 
signed 15 FTAs initiated during the Thaksin administration period. Between 
2006 and May 2011, FTA enthusiasm in Thailand stalled because of a coup 
d’état, the eleventh since the country’s first coup in 1932. Under the new con-
stitution promulgated in 2007, the execution of international trade agreements 
became subject to country-wide public hearings and parliamentary approval 
(Article 190) to prevent any rushed conclusion of agreements. This constitu-
tional amendment had a significant impact, as not a single bilateral FTA was 
ratified between 2006 and May 2011, except those that were instigated within 
the Association of Southeast Asian Nations (ASEAN) ‘plus’ format. From May 
2011 to May 2014, Prime Minister Yingluck Shinawatra, the younger sister 
of former Prime Minister Thaksin Shinawatra, began to pay attention to FTA 
negotiations again. Negotiations of several FTAs such as the Thailand–EFTA 
(European Free Trade Association), Thailand–Chile, and Thailand–Peru FTAs 
were resumed and progressed, all of which had been stalled between 2006 and 
May 2011. In May 2014, the Royal Thai Armed Forces, led by General Prayut 
Chan-o-cha, launched a further coup d’état. This has stalled all FTA talks involv-
ing developed-country FTA partners, including those with the US and European 
countries, simply because these partners expressed a reluctance to have further 
negotiations with the ruling junta. Nonetheless, the enthusiasm for signing FTAs 
again been resumed after Dr. Somkid Jatusripitak, the deputy prime minister 
of economic affairs, took charge of economic affairs from August 2015 to July 
2020.

Table 3.1 presents details of all the FTAs in which Thailand has been involved 
from the 1990s until December 2020, some of which comprise ongoing negotia-
tions. These amount to a total of 24 FTAs, of which 14 have come into force. 
Regarding the coverage of tariff cuts, there are only nine FTAs in which tariff cuts 
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FTAs and investment policies in Thai-
land

Table 3.1  Free trade agreements in Thailand, 1990–2020

FTA Signed Effective Remarks

1. ASEAN 1990 2003 Tariff reduction started in 2003 and 
completed in 2010 for original ASEAN 
members; 2015 for new members 

2. ASEAN–China 2003 2003 Early Harvest program was launched to 
eliminate tariffs on fruit and vegetables 
(HS 07 and 08) in October 2003. 

China’s tariff reduction – 60% (2009), 90% 
(2010)

Thailand’s tariff reduction – 33.3% (2009), 
more than 90% (2010) 

3. India 2003 2004 Early Harvest program was launched to 
gradually liberalize 82 product items in 
September 2004 and was completed in 
2006. Two tracks are applied for tariff 
reductions, i.e. normal track and sensitive 
track. 

4. Australia 2004 2005 Australia’s tariff reduction – 83% (2005), 
96.1% (2010), and 100% (2015) 

Thailand’s tariff reduction – 49.5% (2005), 
93.3% (2010), and 100% (2025)

5. New Zealand 2005 2005 New Zealand’s tariff reduction – 79.1% 
(2005), 88.5% (2010), and 100% (2015) 

Thailand’s tariff reduction – 54.1% (2005), 
89.7% (2010), and 100% (2025)

6. Peru 2006 2011 Tariff reduction between Thailand and Peru 
– 50% (2011) and 70% (2015) 

7. Chile 2006 2015 Tariff of 90% of product lines was cut to zero 
by November 2015.

8. Japan 2007 2007 Japan’s tariff reduction – 86.1% (2007) and 
91.2% (2017) 

Thailand’s tariff reduction – 31.1% (2007) 
and 97.6% (2017)

Currently, there is talk regarding further 
liberalization known as the Japan–
Thailand Economic Partnership 
Agreement Phase 2. 

9. ASEAN–Japan 2008 2008 Japan’s tariff reduction – 85.51% (December 
2008), 90.16% (April 2018)

Thailand’s tariff reduction – 30.94% (June 
2009), 86.17% (April 2018)

10. ASEAN–Korea 2009 2010 Korea’s tariff reduction – 90% (2010) 
Thailand’s tariff reduction – 81% (2010), 

83% (2012), 86% (2016), and 90% (2017)
11. ASEAN–

Australia–
2009 2010 Australia’s tariff reduction – 96.34% (2010), 

96.85% (2016), 100% (2020)
(Continued )



 FTAs and investment policies in Thailand 57

Table 3.1  Continued

FTA Signed Effective Remarks

New Zealand New Zealand’s tariff reduction – 82.47% 
(2010), 88.01% (2016), 100% (2020)

 Thailand’s tariff reduction – 73.05% (2010), 
91.11% (2016), 98.89% (2020)

12. ASEAN–India 2009 2010 Tariff reduction began in 2010 with a target 
of 80% for Brunei Darussalam, Indonesia, 
India, Malaysia, the Philippines, 
Singapore, and Thailand by 2016; and by 
2021 for new ASEAN members. 

13.  ASEAN-Hong 
Kong

2007 2019 Tariff reduction for general products (0% 
within 3–10 years); sensitive products 
90–5% within 12 years) and extremely 
sensitive products (50% or less within 
14 years)

14.  Regional 
Comprehensive 
(RCEP)

2020 2021 Initiated by August 2006, known as 
ASEAN+6; changed to RCEP in 2011. 
Plan to cut tariffs to zero immediately 
on at least 65% of product lines. The 
negotiation was expected to be concluded 
by the end of 2019.

15. Thai–Pakistan Under  
negotiation

Official negotiations launched in August 
2015.

16.  Thailand– 
Turkey 

Under  
negotiation

Negotiations launched in July 2016.

17.  Thailand–
European 
Union

Under  
negotiation

Initiated by November 2007 under ASEAN–
European Union; shift to bilateral 
agreements with individual ASEAN 
members in 2009. Four meetings were 
held from May 2013 to April 2014, but 
talks stalled because of the 2014 Thai 
coup. 

18.  Thailand–
European 
Free Trade 
Association

Under  
negotiation

Initiated by October 2005 but stalled 
because of the 2014 coup. 

19.  Thailand–Sri 
Lanka

Under  
negotiation

Initiated by March 2016 due to slow 
progress of the Bay of Bengal Initiative for 
Multi-Sectoral Technical and Economic 
Cooperation: BIMSTEC

20.  Bay of Bengal 
Initiative for 
Multi-Sectoral 
Technical and 
Economic 
Cooperation: 
BIMSTEC

Under  
negotiation

Waiting for Sri Lanka to submit a tariff 
reduction schedule.

(Continued )
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have been substantial, covering more than 80% of tariff lines and having been 
offered since 2010. They comprise the ASEAN Free Trade Area (AFTA), the 
Thailand–Australia FTA (TAFTA), the Thailand–New Zealand FTA (TNFTA), 
the Japan–Thailand Economic Partnership Agreement (JTEPA), the ASEAN–
China FTA (ACFTA), the ASEAN–Australia–New Zealand FTA (AANZFTA), 
the ASEAN–Japan FTA (AJFTA), the ASEAN–Korea FTA (AKFTA), and the 
ASEAN–India FTA (AIFTA). For another three FTAs (the Thailand–Peru FTA, 
the Thailand–Chile FTA, and the ASEAN–India FTA), substantial tariff cuts have 
taken place only in recent years, specifically in 2015 and 2016.1

The FTAs in Table 3.1 mainly focus on goods-market liberalization. The com-
mitments that Thailand made on other issues under these FTAs, except in the case 
of the AEC, were rather weak and at most in line with WTO commitments. These 
issues include government procurement; service liberalization (for air transport, 
professionals, education, health, tourism, marine transport, financial services, and 
the movement of people); environmental standards; competition policy; sanitary 
and phytosanitary (SPS) measures; technical barriers to trade; intellectual prop-
erty protection; labor standards; environmental obligations; agricultural export 
subsidies; import licensing; and customs procedures. This is especially true for 
FTAs that Thailand has with developing country FTA partners.

Table 3.2 presents data on the simple (unweighted) averages of the most-
favored-nation (MFN) rates and preferential tariff rates received by Thailand 
from the nine FTAs during 2010–2019. The table also presents information on 
the distribution of the tariff margins and the differences between MFN and pref-
erential tariff rates. Five remarks can be made regarding Table 3.2. First, the aver-
age MFN tariffs of the developed countries involved (Australia, New Zealand, 
and Japan) were generally lower than those of the developing countries. This 

Table 3.1  Continued

FTA Signed Effective Remarks

21.  Comprehensive 
and Progressive 
Trans-pacific 
Partnership 
(CPTPP) 

Consideration  

22.  Thailand–
Canada

Under  
negotiation

Initiated by March 2012 but stalled because 
of the 2014 coup.

23.  ASEAN–
European

Under  
negotiation

No progress since 2009

24.  ASEAN and 
the Gulf 
Cooperation 
Council (GCC)

Under  
negotiation

In July 2011, senior officials of both 
sides agreed to develop 'Framework 
Arrangement' 

Source: Author’s compilation from Department of Trade Negotiation, Thailand and Association 
of Southeast Asian Nations.
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implies that the magnitude of the tariff margins received from developed coun-
tries tends to be smaller. Korea seems to be an outlier, as the average MFN tariff 
was relatively high by high-income-country standards at 13.2 percent. Second, 
the preferential tariffs offered in these agreements vary across FTAs, so the tariff 
margins, comparing MFN tariffs with preferential tariffs, also varied considerably 
from about 0.6 to about 10 percent. As expected, when analyzing the MFN aver-
ages, the tariff margins for the developed countries are smaller – ranging from 0.6 
to 6.1 percent. The corresponding range for the developing countries is between 
5 and about 10 percent.

Third, in all FTAs, except those with China, more than half of the product 
lines had tariff margins less than or equal to 5 percent. The proportion of such 
product lines reaches close to 80 percent or higher for developed countries. On 
the other hand, the proportion of product lines whose tariff margin exceeded 20 
percent is rather small in all cases. Hence, FTA preferential schemes tend to be 
highly concentrated within certain product lines whose tariff margins are less sub-
stantial. In addition, items with MFN tariffs greater than 20 percent (that is, tariff 
peak items) are less likely to be included in FTA tariff cuts. This is especially true 
for developing countries whose tariffs, on average, are generally high compared 
to developed countries. Fourthly, China seems to be an outlier, as it had sizable 
product lines with tariff margins between 5 and 20 percent. In the case of China, 
64 percent of product lines had tariff margins of between 5 and 20 percent. This 
points to the high potential of using FTAs to stimulate trade between partners.

Finally, there were a sizable number of product lines with zero-tariff margins. 
These zero-tariff margins could be due to two factors. First, the MFN tariffs 
could have already been zero, and others were excluded from tariff cuts. Hence, 
the difference between the items with zero-tariff margins and those with zero 
MFN tariffs indicates the size of the exclusion list for each FTA. The difference 
is huge for many developing countries. For example, in the case of Indonesia, 63 
percent of product lines had zero-tariff margins, around 80 percent of which were 
from already zero tariffs. There was another 20 percent whose MFN tariffs were 
not zero. These exceptions include rice (HS10), sugar (HS13), alcohol (HS 15), 
and food products (HS25). By contrast, product lines with zero-tariff margins 
regarding Australia accounted for 79 percent, wherein the tariffs of most of these 
products were already zero.

The tariff cuts offered by Thailand in each FTA were between 5 and 10 per-
cent, compared to the MFN rate (Table 3.3). The substantial tariff margins were 
for four FTAs, namely AFTA, Thailand–Australia, Thailand–New Zealand, and 
ASEAN–Korea, and the least was for ASEAN–Japan and the JTEPA. The dis-
tribution of the five tariff margin categories offered by Thailand is not differ-
ent among the FTAs. In general, about half of the product lines were subject 
to tariff margins of less than 5 percent. However, for Thailand–New Zealand, 
ASEAN–Korea, ASEAN–Australia–New Zealand, and ASEAN–Japan, substan-
tial tariff lines were subject to tariff margins of more than 5 percent. Particularly, 
Thailand–New Zealand and ASEAN–Australia–New Zealand, with about 30 and 
26 percent of tariff lines, respectively, were subject to tariff margins of higher 
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than 10 percent, reflecting the possible potential of using FTAs to stimulate trade 
among partners in these FTAs.

3.1.1  Concentration of products traded under FTA preferential 
trade schemes

Table 3.4 presents the cumulative share of preferential trade figures of the top 10 
and top 15 products during 2011–2019 to indicate the extent of concentration 
of the products traded under FTA preferential trade schemes. This is to examine 
whether the benefits from FTA goods-market liberalization are well distributed 
or highly concentrated. Note that the calculations were undertaken at the 6-digit 
Harmonized System (HS) level, which consists of more than 5,000 product 
items. Both exports from and imports into Thailand are reported in Table 3.4.

3.1.1.1  Export side

On the export side, products from Thailand that applied for FTA schemes were 
highly concentrated with noticeably increasing trends in 2014–2015. The top 
10 and top 15 export items from Thailand to other ASEAN members through 
the AEC scheme in 2011–2012 accounted for 26.8 and 33.2 percent of trade, 
respectively. The cumulative shares of the top 10 and top 15 export items virtu-
ally doubled to 54.7 and 62.2 percent in 2014–2015, respectively, and slightly 
declined to 47.8 and 54.5 percent in 2018–2019. For the original ASEAN mem-
bers, the corresponding shares were marginally higher. For example, in 2018–
2019, the cumulative share of the top 15 export items was 55 percent for the 
original ASEAN members, compared to 53.7 percent for new ASEAN members. 
There were no large differences in the top 15 export products from Thailand to 
each ASEAN member. The products were dominated by five subsections – com-
pletely built-up (CBU) vehicles, auto parts, electrical appliances (air condition-
ing, washing machines), tires, and primary petrochemical products (Kohpaiboon 
and Jongwanich, 2015 Appendix 1).

For non-ASEAN members, the degree of product concentration was even 
higher in the cases of Australia and New Zealand, most of whose tradable 
products were already subject to zero-tariff lines. For example, the top 10 and 
top 15 products for Australia were 75.7 and about 80 percent, respectively, in 
2018–2019. These intensively used FTA items were dominated by CBU vehicles, 
electrical appliances (air conditioning, washing machines), and primary petro-
chemical products.

In contrast, the degree of product concentration of the other non-ASEAN 
partners declined slightly between 2011–2012 and 2018–2019. This was perhaps 
due to the trend of trade rebalancing within East Asian economies, as well as the 
gradual liberalization process within the FTAs under consideration. For example, 
the cumulative shares of the top 10 and top 15 products in 2018–2019 for Japan 
were 49 and 56 percent, respectively, falling from 50.9 and 58.2 percent in 2011–
2012. The top 15 preferential exports from Thailand to Japan were dominated by 
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processed foods and processed shrimp. Others included petrochemical products, 
auto parts, jewelry, and aluminum products. In the case of China, the top 15 
items were diverse, ranging from primary food-related products (such as cassava, 
fresh fruits, and natural rubber products) to primary petrochemical products and 
primary chemical products. The top 15 preferential exports for Korea were more 
diverse than for China and Japan. They included natural rubber products, petro-
leum products, primary petrochemical products, sugarcane molasses, compres-
sors for refrigerators, processed foods, and air-conditioning products.

All in all, the analysis of the product concentration suggests that the com-
mon products traded under FTA preferential schemes are automotive products 
(both vehicles and auto parts), electrical appliances, petrochemical products, and 
processed food – all of which share some common characteristics, including the 
dominance of large firms within these sectors; having a high level of local con-
tent, to a certain extent; and having a relatively high tariff margin (Athukorala 
and Kohpaiboon, 2012; Kohpaiboon and Jongwanich, 2015; Jongwanich and 
Kohpaiboon, 2017).

3.1.1.2  Import side

On the import side, non-ASEAN members like Australia and New Zealand had 
a higher degree of product concentration than ASEAN members. Within the 
ASEAN members, the top 10 and top 15 cumulative shares in 2018–2019 were 
43.7 and 50.9 percent, respectively. Brunei registered the highest cumulative 
share, whereas in Indonesia, Malaysia, and Vietnam, the cumulative share was 
moderate, within a rather narrow range of 31–35 percent. The cumulative share 
of the other newer ASEAN members was higher than the original members, 
indicating the higher concentration of products applying for the FTA preferential 
schemes in those countries.

Product details in the top 15 preferential imports varied across partners. The 
most important product among the top 15 was coal, accounting for 22.4 percent 
of the total preferential imports of Thailand from Indonesia. The others were 
CBU vehicles, certain auto parts, shovels, and excavators. The structure of the top 
15 preferential imports into Thailand from Malaysia included electronics (other 
color reception apparatus for television, automatic controlling equipment), pet-
rochemical products, CBU vehicles, air-conditioning units, foods, lumber, and 
plastic products. In the Philippines, auto parts and transmissions for motor vehi-
cles, as well as CBU vehicles, were among the top 15 preferential imports. The 
preferential imports from Cambodia to Thailand were dominated by garment 
products (HS 61 and HS 62) and primary agricultural products, such as cassava, 
maize, and sesame seeds. Agricultural products are supposed to be traded at the 
border. Vietnam’s preferential imports covered a wide range of products – from 
primary agricultural products (such as coffee, cuttlefish, cashew nuts, and wheat) 
to steel, textiles, and motorcycles. The high product concentration for Myanmar 
and Lao PDR was driven by the import of copper cathodes, which accounted for 
39 and 79 percent of total preferential imports with Thailand, respectively.
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For non-ASEAN members, the degree of product concentration also varied. 
It was highly concentrated for Australia and New Zealand, where the cumu-
lative shares of the top 10 preferential imports were 68.1 and 76.8 percent, 
respectively, in 2018–2019. The cumulative shares of their top 15 preferential 
imports slightly increased to 73.8 percent for Australia and 83.3 percent for 
New Zealand. The former was dominated by primary products, such as cop-
per, bituminous, aluminum, and zinc. In the latter, milk and cream powder 
alone accounted for 34.1 percent of the total preferential imports between the 
two countries.

Similar to Vietnam, Thailand’s preferential imports from China covered a wide 
range of products – from fresh fruit (mandarin oranges and apples) to steel, tex-
tiles, electrical appliances (DVD players), and auto parts. Despite the relatively 
low product concentration, the preferential imports from Japan to Thailand were 
dominated by steel (HS 72), mainly used in the automotive sector, and auto 
parts. Preferential imports from Korea were dominated by steel, petroleum prod-
ucts, petrochemical products, textiles, and auto parts.

All in all, an analysis of Thailand’s top 15 preferential imports from its major 
FTA partners suggests that the nature of the country’s preferential imports com-
prises fresh agricultural products and raw materials/intermediates for further 
uses. Interestingly, the relative importance of raw materials/intermediates in 
preferential imports might explain to a certain extent the lower FTA utilization 
rate than on the export side. Raw materials/intermediates are eligible for the 
tariff exemption schemes that have long been available for export businesses. 
Hence, firms have many options for bypassing tariffs in addition to applying for 
FTA preferential trade schemes. This is different from preferential exports from 
Thailand, which are largely finished products for direct consumption. Another 
important trend is that the top 15 preferential imports from major FTA partners 
exhibited a relatively high tariff margin. This finding confirms our earlier find-
ing, based on preferential export analysis, that complying with the RoO is costly.

3.1.2  FTA utilization in Thailand

To illustrate FTA uses in Thailand, certificates of origin records are utilized. In 
Thailand, the Trade Preference Division, Department of Foreign Trade, Ministry 
of Commerce is the government office in charge of collecting on the export side. 
On the import side, the Customs Department, Ministry of Finance, is responsi-
ble. In general, certificate of origin records is classified according to the HS clas-
sification. The value of preferential exports (imports), as well as their share as a 
percentage of total exports (imports), or the so-called FTA utilization, are both 
illustrated to analyze FTA uses in Thailand.2

3.1.2.1  The use of Thai exporters

Table 3.5 displays the values of preferential exports between 2006 and 2019. The 
dollar value of preferential exports for both ASEAN member and non-ASEAN 
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member countries increased significantly in 2006–2019. For ASEAN members, 
the dollar value of exports rose to US$26.2 billion in 2016–2019 from only 
US$9.6 billion in 2006–2010 and US$17.6 billion in 2011–2015. Interestingly, 
although the export value through the AEC rose in 2011–2015, its share in the 
total value of preferential exports dropped from 46.1 percent in 2006–2010 to 
37.1 percent in 2011–2015, before slightly expanding to 40.7 percent in 2016–
2019. Among the original members, Indonesia accounted for the largest share, 
that is, 12.3 percent, of total preferential exports, followed by the Philippines 
(7.6 percent) and Malaysia (4.9 percent) in 2016–2019. Nonetheless, the relative 
importance of original countries in the AEC declined slightly in 2011–2019 due 
to the growth of preferential exports to new ASEAN member markets, especially 
Vietnam. The dollar value of preferential exports to new ASEAN member markets 
increased from US$2.3 billion in 2006–2010 to US$4.6 billion in 2011–2015 
and US$9.6 billion in 2016–2019. The share increased to 14.9 percent of total 
preferential exports in 2016–2019 from 11.3 percent in 2006–2010.

For non-ASEAN member countries, China had become the most important 
non-ASEAN FTA partner in terms of the value of preferential exports. The cer-
tificate records of Thai corporate exports to China increased rapidly from US$3.3 
billion in 2006–2010 to about US$12 billion in 2011–2015 and US$15 billion 
in 2016–2019. Such a pronounced surge in preferential exports to China was due 
to the progress of trade liberalization through the ASEAN–China FTA. In addi-
tion, there were a sizable number of product lines (70% of total product lines) 
with substantial tariff margins of more than 5 percent stimulating the use of this 
FTA (see Table 3.2). This worked over and above the spectacular growth perfor-
mance of the Chinese economy during the past two decades. Until 2013, Japan 
was the first runner-up after China in terms of the value of its preferential exports. 
Their value increased from US$2.8 billion in 2006–2010 to around US$7.6 bil-
lion in 2016–2019. From 2013, preferential exports to Australia overtook Japan 
and it became the first runner-up. Its preferential export value increased from 
US$6.7 billion in 2011–1015 to US$8.5 billion in 2016–2019.

As mentioned earlier, there has been a growing number of newly launched 
FTAs in addition to the already signed FTAs. There are three export destinations 
in this category: Australia, Japan, and India.3 Interestingly, firms are unlikely 
to apply for entry into the newly launched FTAs. For example, in the case of 
Australia, the Thailand–Australia (TAFTA) and ASEAN–Australia–New Zealand 
FTA (AANZFTA) were in effect from 2006 and 2010, respectively. Hence, from 
2010 onwards, firms were free to choose either the TAFTA or AANZFTA. In 
2016–2019, the total preferential exports to Australia from Thailand amounted 
to US$8.5 billion, of which US$7.5 billion was under the auspices of the 
TAFTA. Similar to the Australian case, the total preferential export value from 
Thailand to Japan was US$7.6 billion in 2016–2019. Transactions through the 
ASEAN–Japan FTA (AJFTA) were negligible, comprising less than 1% of the 
total preferential export value of goods flowing from Thailand to Japan. Such a 
pattern inevitably draws policy attention. Even though the regional-wide FTAs, 
such as the AJFTA and AANZFTA, allow for the accumulation of inputs across 
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regions, they fail to function effectively from a business point of view. While in 
theory such accumulation clauses are beneficial to firms, our analysis suggests 
they are not practical for firms and, as such, are relatively unattractive to prospec-
tive companies.

The pattern observed in India is the opposite as the ASEAN–India FTA 
(AIFTA) has dominated over the use of the Thailand–India FTA (TIFTA) due 
to the limited tariff cuts in the latter. Such cuts took place under the early harvest 
program of TIFTA, covering 82 product lines, in 2006. Since then, there has not 
been any progress in negotiations. By contrast, in 2010, the AIFTA was in effect 
with a clear time schedule concerning tariff cuts, comprising 80 percent in 2016 
for India and the original ASEAN members. As a result, firms, in turn, used the 
AIFTA instead of the TIFTA.

To illustrate the use of FTAs, the ratio of preferential exports to the actual 
export value is calculated. When all partners are combined, the utilization rate 
was increasing during 2006–2019, but remained relatively low, averaging 50 
percent, in 2016–2019. The utilization rates vary across FTA partners. Among 
ASEAN members, Indonesia had the highest utilization rate, followed by the 
Philippines and Viet Nam. The low utilization rate for Singapore is not surpris-
ing given the fact that the country is tariff-free. Hence, most transactions reflect 
the increasingly important role of Singapore as the location of many multina-
tional enterprises’ regional headquarters. Turning to Cambodia, Lao PDR, and 
Myanmar, utilization rates have been increasing and have started registering at 
higher than 10 percent since 2017. This was due to their gradual adjustment 
to tariff reductions. Compared to ASEAN member countries, utilization rates 
were higher for non-ASEAN partners. Utilization rates were the highest for 
Australia, reaching 74.2 percent in 2016–2019. For other non-ASEAN FTA 
partners, utilization rates exhibited a continuously upward trend, especially for 
China and India.

3.1.2.2  The use of Thai importers

Table 3.6 presents the patterns regarding certificates of origin records on the 
import side between 2006 and 2019. The dollar value of preferential imports 
grew rapidly. The value increased from US$6.8 billion in 2006 to US$42.2 bil-
lion and US$46 billion in 2011–2015 and 2016–2019, respectively. The dol-
lar value of preferential imports from non-ASEAN partners grew noticeably and 
reached on average US$34 billion in 2016–2019 from US$2.5 billion in 2006–
2010. The largest non-ASEAN FTA partner on the import side was China. In 
2016–2019, its dollar value was about US$14 billion, accounting for around 30 
percent of total preferential imports. The first and second runners-up were Japan 
and Australia, whose preferential imports grew noticeably.

Regarding ASEAN member countries, the share of total preferential import 
value declined noticeably during 2006–2019, from 62.4 percent in 2006–2010 
to 37.7 and 25.9 percent in 2011–2015 and 2016–2019, respectively, due to an 
increase in the number of FTAs signed. Among the ASEAN members, Indonesia 
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and Malaysia were the most important sources of preferential imports, accounting 
for around 6.9 and 6.4 percent of total preferential imports in 2016–2019. While 
the dollar value of preferential imports from the relatively new ASEAN members 
increased from 2006 to 2019, these mainly came from Vietnam.

Regarding the FTA utilization for imports from 2006 to 2019, it increased 
gradually from 7.4 percent in 2006–2010 to 24.2 percent in 2016–2019. The 
ratios on the import side were much lower than those on the export side. As 
mentioned earlier, the relative importance of raw materials/intermediates in pref-
erential imports explains the fact that their FTA utilization rate was lower than 
those on the export side. The ASEAN utilization rate on imports increased, and 
there was not much difference in the utilization rates between the original and 
new ASEAN members. Indonesia, the Philippines, Vietnam, and Lao PDR were 
top in terms of utilization for imports. Cambodia’s utilization reached 35.5 per-
cent in 2016–2019 partly owing to the increasing importance of cassava imports 
to Thailand in recent years. For the Philippines and Indonesia, the high utiliza-
tion was due to the operation of the global production network of multinational 
automotive companies, where each country is assigned to specialize in a certain 
vehicle segment (such as pickup trucks or passenger vehicles) and then export to 
the rest of the region. For example, Indonesia has been positioned as a produc-
tion base for multipurpose vehicles (including Toyota Innova, Toyota Avanza, 
and Honda HRV). Indonesia produces these vehicles and sells them to other 
countries in Southeast Asia and Oceania.

The utilization rate also increased noticeably for non-ASEAN members during 
2006–2019. Interestingly, the rate varied significantly across individual partners. 
New Zealand was top in terms of FTA utilization, following by Korea, China, 
and Japan. Its utilization rate exceeded 50 percent, dominated by milk and dairy 
products. Import values from New Zealand were rather small, averaging under 
US$1 billion a year. For other FTA partners, the utilization rate exhibited an 
increasing trend and fluctuated around 20–30 percent.

Jongwanich and Kohpaiboon (2017), who empirically examined the deter-
minants of FTA utilization using administrative records of FTA implementation 
at the product level from Thai exporters during 2001–2015,4 revealed four key 
factors affecting FTA usage in Thailand, namely tariff margins, the ability to 
comply with RoOs,5 and the economic fundamentals driving trade, and trade 
under the production networks of multinationals. The statistical significance of 
tariff margins suggests that applying for such tariff concessions is costly to a 
certain extent. Companies whose products have a high local content are likely 
to apply for FTA preferential schemes. The statistical significance of prior-actual 
export values points to the fact that products must be traded substantially before 
being able to become involved with FTAs. It is unlikely that joining an FTA 
will create new export opportunities for companies whose products are either 
previously untraded or involve relatively low sales volumes. While tariff mar-
gins could influence a firm’s decision to employ FTAs, their influence is more 
likely to come into play once the sound economic fundamentals underlying trade 
have already been established. There is no statistical difference between products 
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traded under MNE production networks and other manufacturing products in 
terms of the decision to apply for entry into FTA preferential schemes. As long 
as there are adequate tariff margins to cover the costs incurred by the RoOs, 
and the economic fundamentals are supportive, these products are likely to be 
traded through preferential schemes like FTAs. In this study, the estimated cost 
of complying with RoOs averages at around 8.6 percent of tariff equivalence. 
The lowest figure is close to zero and is found among developed countries. The 
cost is substantially higher for developing countries. In some cases, such as with 
Vietnam and China, the cost estimate reaches double digits, at 12.6 and 14.1 
percent, respectively.

3.2  Investment policies governing foreign investment

Thailand has pursued a ‘market-friendly’ approach toward foreign investors in 
manufacturing. There have not been major discriminatory policies against foreign 
investors, and foreign investors are usually guaranteed the same rights as domestic 
ones, especially in terms of guarantees against expropriation and nationalization. 
The government permits freedom to export and freedom to remit investment 
capital, profits, and other payments in foreign currency. Despite the presence of 
capital control measures in some periods, such as during the pre–1990 era and 
the late 1990s, in practice the repatriation of the foreign capital related to direct 
investment (such as investment capital, profit or dividends, interest and princi-
pal of foreign loans, royalties and payments on other obligations) has not been 
restricted.

Foreign investors have been able to become involved in almost any business 
in Thailand, particularly in the manufacturing sector, except for some businesses 
covered in the Foreign Business Act. The Foreign Business Act was a law enacted 
by the National Legislative Assembly of Thailand in 1999 to limit foreign owner-
ship of certain Thai industries.6 This Act replaces the Alien Business Law passed 
by a military junta in 1972. The 1999 Act divides industries into three categories, 
based on the level of restrictions placed on each industry. The first category, 
called List One, includes businesses in which foreign investors are prohibited 
from participating due to strategic or religious reasons, such as newspaper and 
radio stations, as well as making or casting Buddha images and alms bowls. For 
List Two, foreign companies, with no less than 40 percent of shares and positions 
on the board of directors being held by Thai nationals,7 may operate businesses 
upon obtaining a license from the Minister in the Government Gazette with 
approval from the cabinet.8 There are three groups on List Two, namely (1) 
businesses related to national safety or security, e.g., manufacturing of repair or 
distribution of firearms and ammunition; (2) businesses related to traditional arts 
and culture, for example wood carving, silkworm rearing, and the manufacture of 
Thai silk; and (3) businesses affecting natural resources or the environment, such 
as the manufacture of sugar from cane and the mining of rock salt.

List Three includes a wide range of businesses, from construction to legal 
services, in which Thai nations are not yet ready to compete with foreigners, 
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including rice milling and flour production from rice, legal services, architec-
ture, engineering, and construction. Businesses included in this list require a for-
eign business license from the director-general of the Commercial Registration 
Department with the approval of the foreign business committee, and then there 
is no requirement for any Thai shareholders. The 1999 Act was amended sev-
eral times, in particular excluding some service businesses from List Three. For 
example, in 2013, security businesses and other businesses according to securi-
ties and stock exchange laws, and future trading businesses according to futures 
trading laws were exempted from the list. The former includes, for example, 
investment advisors, security dealing, mutual fund management, venture capi-
tal management, and so on, while the latter consists of being representatives 
of loan shareholders, warrantor futures trading contracts, becoming advisors for 
futures trading contracts, and so on. In 2016–2017, in promoting ‘Thailand 
4.0’, the regulations relating to the banking and financial sectors and infrastruc-
ture projects were loosened. According to the amendment, instead of obtaining 
permission from the foreign business committee and obtaining licenses from the 
director-general, foreign investors can directly approach the government agency 
dealing with that specific sector. For example, businesses related to banking sec-
tors can obtain approval directly from the Bank of Thailand. The amendment also 
allows foreign companies to bid for infrastructure projects, especially government 
projects related to infrastructure, such as airport power plants, petroleum explo-
ration businesses, rail, and the sky train. It is noteworthy that the act requires for-
eigners who are allowed to operate businesses in Thailand to invest more than 3 
million Baht in the restricted business activity, with the exception of cases where 
an industry at the time of entry is being promoted by the Board of Investment.

There have been restrictions on land ownership and the hiring of foreign 
migrants by foreign investors. In general, according to the Land Code (1954), 
foreign-owned firms are generally not allowed to own land, and according to 
the Alien Occupation Law, passed in 1973 and amended in 1978, foreigners 
require a work permit to operate. Since January 2012, the Land Code law has 
been relaxed, and foreign investors can now own land with certain conditions. 
Through the Board of Investment (BOI), for example, a foreigner can own land 
not exceeding one rai, or 1,600 square meters, for residential purposes when 
those foreign investors invest at least 40 million Baht in Thailand in specific assets 
or government bonds that will help boost the Thai economy. The BOI, under 
approval from the Minister of Interior, allows foreign investors with an invest-
ment of at least 1 million Baht in Thailand for no minimum prescribed period of 
time to buy up to 20 rai if the land is for the residential purposes of employees. In 
addition, foreigners holding executive and director positions titles under a com-
pany with Thai shareholders owning at least 51 percent of total company shares 
can buy up to 20 rai of land for employee residential purposes. The Thailand 
Land Code Amendment Act of 1999 allows a foreigner married to a Thai spouse 
to legally own land. Regarding work permits, the Alien Occupation Law requires 
all foreigners to obtain a work permit prior to starting work in Thailand, but 
when they are applying under the Investment Promotion Law, they can delay up 
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to 30 days before applying for a work permit.9 Hence, this, to a certain extent, 
implicitly encourages foreign investors to apply for BOI promotion privileges, 
which are discussed in the following section.

3.2.1  The investment promotion regime

To encourage foreign investors, the Board of Investment was established in 1966 
as an independent office that would decide which firms received promotion privi-
leges.10 Investment promotion measures included both tax-based incentives, such 
as tax concessions on imported machinery, equipment, and raw materials inputs, 
and non-tax-based incentives, especially the permission to recruit skilled person-
nel and experts to work in invest promoted activities and give permission to own 
land. In 1977, the Investment Promotion Act, B.E. 2520 was passed and came 
into force. Privileges provided under the 1977 Act were, for example, exemption 
from corporate income taxes for 3–8 years, with carry-forward of losses for up to 
5 years after the end of the exemption period, a reduction of up to 90 percent 
of import duties on imported materials, and exemption or reduction of up to 
50 percent of import duties on imported machinery (World Bank, 1980). In 
the 1970s, BOI privilege promoted activities which were in line with the trade 
regime gearing toward import-substitution industries. Multinational enterprises 
during this period were directed more to consumer import-substituting indus-
tries (Kohpaiboon, 2006). While not all foreign firms were required to be BOI-
promoted, some of the BOI privileges, especially the non-tax incentives such as 
special rights to own land and foreign worker permits, implicitly forced foreign 
businesses to apply for the investment incentives. In addition, under the 1977 
Act, the BOI was able to impose import surcharges on competing imports or 
request the Ministry of Commerce to ban such imports. In 1978–1979, there 
were 30 products and product groups subjected to import surcharges, and for 
more than 14 products and product groups, import surcharges were applied for 
more than 1 year. The rate of the surcharges ranged from 5 to 30 percent, but the 
rates applied on most were in the range of 20–30 percent (World Bank, 1980). 
These charges strengthened the restrictive impact derived from the trade policy 
regime in favor of import-substituting industries.

In the 1980s, there was a clear shift in the investment-policy setting from 
emphasizing import-substituting activities to a focus on the export promotion 
regime. The BOI began to provide tariff exemptions on imported raw materi-
als to export-oriented promoted firms, that is, those with exports-sales ratios of 
more than 30 percent, in addition to the existing two tariff exemptions for these 
firms, the tariff exemptions/drawbacks (Section 19 of the Customs Laws) given 
by the Department of Customs and the tax rebate schemes given by the Fiscal 
Policy Offices (FPO). Note that there are another three alternatives in granting 
duty drawbacks and duty exemptions to export-oriented firms. The first is duty 
relief for goods placed under the Custom Bonded Warehouse scheme. Second is 
duty exemption for goods taken into the free zones established by Customs, and 
third is duty exemption for goods taken into Export Processing Zones (EPZ) 
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under the control of the Thai Customs Department to grant duty drawback. 
Compared to these alternatives, the BOI offers a prior exemption scheme that is 
less burdensome than the two existing schemes. After receiving approval from the 
BOI, export-oriented promoted firms are automatically allowed to access their 
imports without any delay in order to calculate and pay levies. This, to a certain 
extent, reduces custom procedures that were considered unusually cumbersome 
and imposed costs on importers. The World Bank (1988) showed that the BOI-
tariff exemption on imported inputs in 1983–1987 accounted for around 60 
percent of total foregone revenues from all tariff exemption schemes, indicat-
ing the relative significance of the BOI scheme compared with alternatives. The 
shift in the investment policy tended to make Thailand an attractive location for 
export-oriented labor-intensive FDI by East Asian investors. The timing of such a 
change was in line with alterations in the global environment whereby many East 
Asian manufacturers started losing their international competitiveness in labor-
intensive products.

To promote industrial decentralization, investment privileges were granted 
more to remote areas outside of Bangkok and its surroundings. Under the 1987 
investment promotion criteria, the promoted zones were clearly classified into 
three locations: (1) Bangkok and Samut Prakarn, (2) Bangkok’s four neighbor-
ing provinces (Nakhom Pathona, Nontaburi, Pathumthani and Samut-Sakhon), 
and (3) another 67 provinces referred to as investment promotion zones (IPZs). 
Firms located in Bangkok and Samut Pakarn received the lowest privileges com-
pared to those located in the four neighboring provinces and the IPZs. For exam-
ple, firms located IPZs received exemptions regarding import duty and business 
tax on machinery imports, while firms located in the four neighboring provinces 
to Bangkok received a 50 percent tax reduction from the BOI. Firms located in 
Bangkok and Samut Pakarn did not receive any exemptions from the BOI. The 
setting of BOI privileges during this period was in line with the plan set in the 
Fifth and Sixth National Economic and Social Plans (the long-term economic 
plan of Thailand), which aimed to promote prosperity in remote areas outside 
Bangkok and its surroundings.

The promoted zones were reclassified in 1989 to strengthen and pro-
mote manufacturing activities in remote areas. Three investment promotion 
zones were established, Zones 1, 2, and 3. Zone 1 has six provinces, includ-
ing Bangkok and its neighboring areas; Zone 2 covers ten provinces in central 
and eastern parts of Thailand; and all the other provinces fall into Zone 3.11 
The fewest investment incentives were granted for projects in Zone 1 and the 
most for Zone 3. For example, export-oriented projects in Zone 1 received a 
50 percent reduction in import duties on machinery, while in Zone 2, the 50 
percent reduction was applied to all projects and in Zone 3, import duties were 
exempted for all projects. Exemptions from corporate income tax were applied 
for export-oriented projects in Zone 1 for 3 years, for 3–5 years for all projects 
in Zone 2, and for 6–8 years for Zone 3. Special privileges for projects in the 
Investment Promotion Zones (IPZs) continued, such as a 50 percent reduction 
on corporate income tax for 5 years after the exemption period and the double 
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deduction of water, electricity, and transportation costs from taxable income 
for 10 years. This new classification widened the difference in the privileges 
granted between Bangkok, the central areas, and the remote zones. In addition, 
in 1993–2000, the BOI provided additional incentives for enterprises to relo-
cate their factories to remote locations, for example, from Zone 1 to Zone 2; 
the corporate income tax exemption for 3 years was extendable to 7 years; and 
for relocation to Zone 3, corporate income tax exemption could be 8 years with 
a 50 percent reduction on the tax for another 5 years. In 2000, further groups 
were identified within Zone 3 and granted additional privileges to strengthen 
industrial decentralization.12 Although there was a rationale for encouraging 
firms to locate in Zone 3, resting on the lower incomes of the provinces con-
cerned, poor infrastructure prevented the relocation of significant manufactur-
ing development in those provinces. The incentives offered were not sufficient 
to overcome this drawback.

In the 1980s, there was another important development related to industrial 
development in Thailand, i.e., the creation of a new industrial cluster, the so-
called ‘Eastern Seaboard’ (ESB) as the ‘new economic zone’. The ESB is com-
posed of two major areas, (1) the Map Ta Phut area, which is a heavy-chemical 
industry base utilizing natural gas from the Gulf of Thailand, and (2) the Laem 
Chabang area, which is an export-oriented light-industry base involved with 
industries such as automobiles and electronics. The available infrastructure 
includes deep seaports, highways, and industrial estates. This area has a geo-
graphical advantage as it is close to the Laem Chabang commercial port. Warr 
and Kohpaiboon (2018), in examining the factors leading to the success of the 
automotive sector in Thailand, showed that the infrastructure development in 
the Eastern Seaboard, rather than local-content requirement policies, contrib-
uted significantly to the development of the industry, though this development 
helped reduce poverty only slightly. However, the establishment of the new 
economic zone (ESB) tended to conflict with aims set by BOI in strengthen-
ing industrial decentralization, as mentioned earlier. Industrial and economic 
development in the ESB was far greater than in other areas in Thailand, except 
for Bangkok and its vicinities. For example, GDP per capita in ESB increased 
enormously from around 35,000 Baht in 1991 to about 121,000 Baht in 1995, 
while GDP per capita growth average per year was around 7.6 percent. In other 
areas in 1995, GDP per capita was in a range between 16,000 and 50,000 Baht, 
and GDP per capita growth on average per year was only around 2.5–4.0 per-
cent. In Bangkok and its vicinities, GDP per capita jumped to 150,000 Baht in 
1995 from about 63,000 Baht in 1981, with the annual growth rate at around 
2.2 percent.

It is noteworthy that in 1991, the Investment Promotion Act, B.E. 2520 was 
amended to become the Investment Promotion Act, B.E. 2534 mainly due to 
the change from a business tax to a VAT system, so that some privileges – for 
example, the special privileges granted to projects, including those in the IPZ, 
in terms of reductions in business tax – were cancelled. In addition, in 1999, 
the privileges granted to promote export-oriented activities were abolished 
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according to the WTO commitment on trade-related investment measures 
(TRIMs) agreement, and the BOI lifted the restriction on foreign ownership 
to 49 percent for promoted activities in Zones 1 and 2 to attract more for-
eign direct investment inflows during the onset of the 1997 crisis. In 2001, the 
Investment Promotion Act, B.E. 2534 was amended to become the Investment 
Promotion Act, B.E. 2544.

The 2001 amendment allowed the BOI to play a more active role in cush-
ioning the adverse effects of the 1997 financial crisis, implementing measures 
such as an increased exemption of juristic person income tax on the net prof-
its derived from promoted activities (for a period of not more than 8 years 
from the date income was first derived from such activities), and prioritizing 
activities related to alternative energy, energy conservation, technology and 
innovation, agricultural equipment, and environmentally friendly products 
from 2000 to 2013 due to the price hike in petroleum products worldwide. 
For example, in 2004 (announcement No. Sor10/2547), the manufacture of 
alcohol or fuel from agriculture products, public utilities and basic services, 
and the production of electricity or steam power were classified as priority 
activities of special importance and benefit to the country, so projects would 
not be subject to the cap on the amount of corporate income tax (CIT) 
exemption. In 2009 (announcement No. 6/2552), to encourage activities 
for the development of skills, technology, and innovation, firms engaged in 
existing promoted activities were entitled to an exemption from CIT and 
were able to apply for additional rights and privileges, although the revenue 
was not recognized. In 2009 and 2012 (announcement No. 10/2552 and 
Sor1/2556), investment incentives were provided to eco-car manufactur-
ing in terms of import duty exemption on machinery and raw materials and 
essential parts, regardless of zone, for 2 years, or for the period approved 
by the board, as well as CIT exemption for 6 years regardless of zone. In 
addition, during this period, the BOI provided privileges to assist manu-
facturers on some special occasions. For example, in 2011 (announcement 
No.1/2554), in order to assist existing companies in ten industries13 affected 
by the strengthening of the Baht, the companies involved were eligible for 
special rights and benefits provided by the BOI, in particular CIT exemption 
for one year. In addition, to receive the benefits from the strengthening of the 
Baht (announcement No. 3/2554), the BOI provided privileges in terms of 
exemption from import duties on machinery and a 3-year CIT exemption on 
the revenues from existing projects, to promote the upgrading of machinery 
for both BOI and non-BOI-promoted projects. Furthermore, in 2011–2012, 
the BOI implemented measures to help promote those companies affected by 
flooding. An exemption from import duty on the machinery to replace that 
damaged by the severe flooding was provided to the promoted companies 
(announcement No. 4/2554).

In 2013, the BOI announced a new 5-year strategy plan (2013–2017) to pro-
mote investment in Thailand. There were at least six major features announced. 
First, promoted sectors were prioritized instead of simply a broad-based 
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promotion. Second, privileges were adjusted to provide incentives to activities, 
which were useful to the country’s competitiveness, especially in research and 
development (R&D) and environment-related industries. Third, instead of using 
geographic (zones) as a criterion in providing privileges, new incentives aimed 
to promote regional clusters with an emphasis on border areas. Fourth, facilities, 
especially in terms of the procedures involved in accessing privileges and human 
capital, were improved. Fifth, outward direct investment from Thai firms was 
encouraged to improve the country’s competitiveness. Lastly, Key Performance 
Indicators (KPIs) were applied on each application to ensure the effectiveness of 
the BOI’s investment promotion.

Under the new 5-year strategic plan, only ten industries formed the key focus 
areas of the BOI, namely (1) logistics-related industries, (2) basic industries, (3) 
medical and science equipment, (4) renewable energy and environment-related 
industries, (5) technology-supporting industries, (6) high-technology related 
industries, (7) food and food-related industries, (8) hospitality and wellness, (9) 
automotive and auto parts industries, and (10) electronics and electrical appli-
ances. Privileges were reclassified into two main groups, namely groups A and 
B, which were applied differently for each project in each area, according to its 
technology sophistication, or the so-called activity-based incentives. Table 3.7 
summarizes the privileges in these two main groups. The key difference between 
the groups was that a privilege in terms of corporate income tax (CIT) exemp-
tion was applied only with group A. Privileges pertaining to re-investment were 
lower than those for new investment. Note that the non-tax incentives included 
permits to own land, permits to transfer money out of Thailand, and permis-
sion to import foreign workers. Interestingly, the BOI also provided additional 
privileges, named merit-based incentives. Activities where R&D expenditure to 
total sales exceeded a certain rate were able to receive additional privileges in 
terms of CIT exemption, that is, when R&D expenditure to total sales was equal 
to 1 percent or less than 150 million Baht, investors received 1 additional year; 
at 2 percent or less than 300 million Baht, they received 2 additional years; at 3 
percent or less than 450 million Baht, they were eligible for 3 additional years. 
Furthermore, activities receiving ISO14000 or Carbon Footprint received an 
additional 1 year CIT exemption privilege.

There are two remarks to be made concerning the new strategic plan of the 
BOI. First, even though one highlight under the new plan was that promotion 
would be more selective instead of broad-based, the industry coverage (the ten 
major sectors mentioned above) was still very wide. This might cast doubt on its 
effectiveness as a targeted industry strategy. Out of almost 130 activities (under 
these ten major sectors) listed to be promoted by the BOI, 100 received privi-
leges under category A, the highest one, especially in A2 and A3, accounting 
for 60 percent. They included petrochemicals, paper and machinery, electron-
ics and electrical appliances, and alternative energy, as well as food industries. 
Only around 25 activities received privileges under category B. There comprised 
80 activities that were dropped from the promotion list, including hydroponics 
plantations, slaughterhouses, primary rubber processing, glassware, household 
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plasticwares, household paper products, cosmetic accessories, snacks, and hous-
ing for the poor.

Second, privileges provided by Thailand’s BOI during 2013–2017 were more 
or less in line with other Asian countries (Table 3.8). The periods of corpo-
rate income tax exemption provided in these countries were around 5–15 years. 
Singapore tended to provide the longest periods of tax exemption, reaching 
15 years, followed by Thailand, with 8 years for full exemption and a 50 per-
cent exemption for 5 years. However, in contrast to Singapore and Malaysia, 
Thailand does not provide privileges in terms of investment allowances and grants 
for R&D/training. In the former countries, investors can receive an investment 
allowance of up to 100 percent of the total investment fund. Note that the cor-
porate income tax rate in Thailand, at 20 percent, is still lower than that of the 
Philippines (30 percent), Malaysia, Indonesia, and Vietnam (25 percent), albeit 
slightly higher than that of Singapore (17 percent). The rate of personal income 
tax, by contrast, tends to be the highest (35 percent) among these Asian countries.

A major change took place in 2017 in the wake of an amendment included in 
the BOI investment promotion plan (2015–2021). Generally, the main purpose 
of the amendment was to promote activities enhancing national competitiveness 
through R&D and innovation. Additional incentives were granted to support 
the new policy package known as Thailand 4.0. Thailand 4.0 represents a com-
bination of promoting industrial transformation and establishing an economic 
corridor in eastern Thailand beyond relying on the Eastern Seaboard. Ten newly 
targeted industries were selected to hopefully serve as new and more sustainable 
growth engines, including (1) new-generation automotive; (2) smart electronics; 
(3) affluent, medical, and wellness tourism; (4) agriculture and biotechnology; 
(5) food for the future; (6) manufacturing robotics; (7) medical hub; (8) aviation 
and logistics; (9) biofuels and biochemicals; and (10) digital industries.14 The first 
five are usually referred to as the five S-curve industries and the others as the five 
new S-curve industries. To support such an industrial transformation, the Eastern 
Economic Corridor (EEC) was established in 2017. The EEC straddles three 
eastern provinces – Chonburi, Rayong, and Chachoengsao – located off the Gulf 
of Thailand and covering 13,285 square kilometers.

There are two sub-incentive schemes as during 2013–2017 provided by the 
BOI for the newly targeted industries, one involves activity-based incentives 
and the other merit-based. However, the activities in each category are differ-
ent (Table 3.9). In terms of the former, the list of activities is divided into seven 
categories (A1*, A1–A4, and B1–B2), according to their involvement in technol-
ogy and innovation. A1*, for example, refers to activities classified as support-
targeted technology, that is, nanotech, biotech, advanced material, and digital; 
A1 includes knowledge-based activities focusing on R&D and design; and A2 
represents incentives for infrastructure activities using advanced technology to 
create value-added benefits. For the merit-based incentives, additional incentives 
are stipulated when activities add additional value to the economy in three areas, 
namely competitiveness enhancements, decentralization, and industrial area 
developments. Incentives for investors come in the form of CIT exemption (up 
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to a maximum 13 years),15 exemption of import duties on machinery and raw 
materials used in R&D and/or exports, and non-tax incentives, such as access to 
long-term land leases and work visas.16 The adjusted incentive package provided 
by the Thai BOI tends to be the most generous in Southeast Asia (Table 3.8).

All lists of activities eligible for the promotion are classified into the eight cat-
egories shown in Table 3.10. Most eligible activities in all sections, except Section 
8 (Technology and Innovation Development), receive privileges under A3 and A4 
levels, comprising around 50 percent of total activities in the corresponding sec-
tion. For the eligible activities in Section 8, all receive privileges at level A1*, while 
those in section 7, about 30 percent of all activities, obtain a promotion at level A1. 
Activities receiving A1 and A1* include those related to knowledge-based activi-
ties focusing on R&D and design to enhance the country’s competitiveness, while 
those categorized in A3 and A4 are related to high-tech or low-tech activities but 
are seen as adding value to domestic resources and strengthening supply chains. 
Interestingly, although the country includes agriculture and biotechnology, food 
for the future, smart electronics, and biofuels and biochemicals in the ten newly 
targeted industries, the proportion of eligible activities in Sections 1, 4, 5, and 6 
corresponding to privileges at A1* and A1 is noticeably small. This casts doubt on 
the ultimate effectiveness of such incentives in promoting the targeted industries.

Table 3.10  Eligible activities for BOI promotion, 2017 onwards

Section Proportion of eligible activities (percent of total eligible 
activities)

A1* A1 A2 A3 A4 B1, B2

Section 1: Agriculture and 
agricultural products

0.0 4.0 24.0 40.0 24.0 8.0

Section 2: Mining, 
ceramics, and basic 
metals

0.0 0.0 17.9 28.6 17.9 35.7

Section 3: Light industry 0.0 4.2 8.3 12.5 37.5 37.5
Section 4: Metal products, 

machinery, and transport 
equipment

0.0 3.2 35.5 22.6 19.4 19.4

Section 5: Electronic 
industry and electric 
appliances

2.1 6.4 12.8 34.0 31.9 12.8

Section 6: Chemicals, 
paper, and plastics

0.0 0.0 23.8 33.3 23.8 19.1

Section 7: Services and 
public utilities

7.8 28.1 10.9 31.3 4.7 17.2

Section 8: Technology and 
innovation development

100.0 0.0 0.0 0.0 0.0 0.0

Total 4.1 9.8 17.2 29.1 20.1 19.7

Source: Author’s calculation from information provided by the Board of Investment, Thailand.



 FTAs and investment policies in Thailand 85

As mentioned earlier, to support industrial transformation toward Industry 
4.0, the Eastern Economic Corridor (EEC), connecting three eastern provinces, 
Chonburi, Rayong, and Chachoengsao, was established in 2017. The promoted 
projects located in these three provinces receive an additional 50 percent reduc-
tion from the normal rate of corporate income tax on the net profits derived from 
the promoted activities for a period of 5 years from the expiring date of the cor-
porate income tax exemption, special deductions for research and development 
in certain areas, and an income tax cap of 17 percent.17 In addition to the ten 
targeted industries, projects aiming to support infrastructure systems and logistics 
development, tourism, research and development, and technology-enabling ser-
vices in the EEC receive additional privileges as described above. According to an 
announcement of the Board of Investment No. 6/2561 Investment Promotion 
Measures in Eastern Economic Corridor (EEC), the promoted zone for specific 
industries, including EEC-A (Airport City), is located near U-Tapao International 
Airport, Rayong province, which includes activities related to an aviation train-
ing center, freight center and free-trade-zone; EEC-D (Digital Park) in Sriracha, 
Chonburi province, was built to support digital business innovators; and EEC-I 
(Corridor of Innovation) in Wangchan Valley, Rayong province, was constructed 
to help develop industrial technological innovation.18 In 2020, the government 
announced another two promoted industrial estates, EEC-MD (Medical Hub) in 
Bang Lamung District, Chonburi province, planned to be Thailand’s first medi-
cal hub to service medical tourists and Thailand’s aging population; and EEC-H 
(High-Speed Rail), which is designed to connect Don Mueang, Suvarnabhumi, 
and U-Tapao International Airports. Announced on March 19, 2021, the genom-
ics promotion zone, at Burapha University (Bang Saen) was specified as the new 
promoted zone in EEC.

Eligible activities for promotion in the EEC account for around 56 percent of 
all eligible activities classified in Section 1–7 (Table 3.11). In EEC, most eligible 
activities are in Section 4–8, with the proportion of such eligible activities being 
more than 70 percent of total activities. Combined with the promotion level 
shown in Table 3.10, which mostly are in levels A3 and A4, this implies that some 
eligible activities in the EEC remain low-tech, though they could add value to 
domestic resources and strengthen supply chains. In addition, it seems that the 
proportion of eligible activities relating to agriculture and agricultural products 
is relatively low at around 40 percent of total eligible activities in EEC and only 
24 percent in EEC-I. As pointed out earlier, the low numbers of eligible activi-
ties for promotion in this area lead to concerns about the effectiveness of using 
BOI privileges in attracting investors into areas where Thailand has a comparative 
advantage, like agriculture and biotechnology and food as classified in the ten 
targeted industries.

Note that the Thai government announced additional privileges in 2019, i.e., 
offering additional 50 percent CIT reduction for another 5 years for firms with 
a real investment of at least 1 billion Baht ($32.61 million) and who apply for 
the incentive by 2021. The aim of this additional privilege was to attract reloca-
tion of foreign investors, stimulated by the trade tension between the US and 
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China. However, other Southeast Asian countries competed to draw windfalls 
from the US–China trade tension by offering additional privileges. For exam-
ple, Malaysia offered tax breaks as well as financial subsidies under a batch of 
incentives worth around 1 billion ringgit ($240 billion) annually over 5 years. 
In Indonesia, deregulation measures, including corporate tax exemption, were 
planned.19 The effectiveness of BOI privileges and the establishment of the EEC 
in attracting foreign investment as well as in moving the country toward Industry 
4.0 is still in question. Chapter 4 analyzes trends and patterns of foreign direct 
investment and sheds light on the effectiveness of BOI privileges and the estab-
lishment of the EEC.

3.3  Conclusions

The Thai government has been active in signing FTAs, and as of the end of 
2020, 14 FTAs have been in effect and another 5 are under negotiation. The 
preferential tariffs offered in these agreements to Thailand vary across FTAs, so 
the tariff margins, that is, comparing MFN tariffs with preferential tariffs, have 
varied considerably among FTAs. As expected, the tariff margins for developed 
countries are smaller than the corresponding range for developing countries. 

Table 3.11  Eligible activities for BOI promotion in EEC, 2018 onwards

Section Proportion of eligible activities (percent of total 
eligible activities)

EEC EEC-A EEC-I EEC-D

Section 1: Agriculture and 
agricultural products

40.00  24.00  

Section 2: Mining, ceramics, 
and basic metals

10.71    

Section 3: Light industry 16.67    
Section 4: Metal products, 

machinery, and transport 
equipment

77.42 16.13 16.13  

Section 5: Electronic industry 
and electric appliances

63.83  21.28 10.64

Section 6: Chemicals, paper, 
and plastics

71.43  4.76  

Section 7: Services and public 
utilities

71.88 3.13 12.50 14.06

Section 8: Technology and 
innovation development 

100.00  100.00 25.00

Total 55.74 2.87 13.93 6.15

Source: Author’s calculation from information provided by the Board of Investment, Thailand.
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FTA preferential schemes tend to be highly concentrated within certain product 
lines whose tariff margins are less substantial. The substantial tariff margins were 
observed within four FTAs, namely AFTA, Thai–Australia, Thai–New Zealand, 
and ASEAN–Korea, and the least were for ASEAN–Japan and the JTEPA. The 
distribution of the five tariff margin categories offered by Thailand is not different 
among the FTAs.

The products often traded under an FTA preferential trade scheme are highly 
concentrated in a few product categories. On the export side (Thailand’s exports 
to FTA partners), automotive products (both vehicles and auto parts), electrical 
appliances, petrochemical products, and processed foods are the top products, 
while Thailand’s preferential imports from its FTA partners are usually perish-
able/unprocessed agricultural products and basic manufacturing intermedi-
ates. When all partners are combined, the utilization rate for Thai exports was 
increasing during 2006–2019 but was still relatively low, averaging 50 percent 
in 2016–2019. The utilization rates vary across FTA partners and tend to be 
higher for non-ASEAN partners, especially Australia. Among the ASEAN mem-
bers, Indonesia had the highest utilization rate, followed by the Philippines and 
Vietnam. Regarding FTA utilization for imports, it increased gradually during 
2006–2019, but the rate was much lower than on the export side. The relative 
importance of raw materials/intermediates in preferential imports explains why 
their FTA utilization rates are lower than those on the export side. Tariff mar-
gins, the ability to comply with RoOs, the economic fundamentals driving trade, 
and trade under the production networks of multinationals explain the use of 
FTAs in Thailand.

Regarding the investment policies governing foreign investment, Thailand has 
pursued a ‘market-friendly’ approach toward foreign investors in manufactur-
ing. The Board of Investment (BOI), established in 1966 as an independent 
office, is responsible for providing investment incentives. The direction of invest-
ment promotion has been amended several times. The promoted zones were 
established and reclassified in 1989 to strengthen and promote manufacturing 
activities in remote areas. The Eastern Seaboard (ESB) was also established as the 
‘new economic zone’, which is an export-oriented light-industry base for indus-
tries such as automobiles and electronics. Infrastructure, including deep seaports, 
highways, and industrial estates, was constructed. In 2013, the BOI announced 
a new 5-year strategy plan (2013–2017) for promoting investment in Thailand. 
Promoting sectors were prioritized instead of a broad-based approach, and ten 
industries comprised the key focus areas of the BOI. Instead of using geographic 
(zones) as a criterion in providing privileges, new incentives were intended to 
promote regional clusters with a particular emphasis on border areas.

A major change took place again in 2017 with the BOI investment promotion 
plan (2015–2021). Generally, the main purpose of the amendment was to pro-
mote activities enhancing national competitiveness through research and devel-
opment (R&D) and innovation. Additional incentives were granted to support 
the new policy package known as Thailand 4.0, and ten newly targeted industries 
were selected to hopefully serve as new and more sustainable growth engines. To 
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support such an industrial transformation, the Eastern Economic Corridor (EEC), 
connecting three eastern provinces, Chonburi, Rayong, and Chachoengsao, was 
established in 2017. The Thai government announced additional privilege again 
in 2019 to draw windfalls from the US–China trade tension. However, other 
Southeast Asian countries also competed to draw windfalls from the US–China 
trade tension by offering additional privileges. Thus, the effectiveness of BOI 
privileges and the establishment of the EEC in attracting foreign investment as 
well as in moving the country toward Industry 4.0 is still in question.

Notes
1 The Regional Comprehensive Economic Partnership (RCEP) is the latest free 

trade agreement, which was signed in November 2020 and became effective in 
2021. Countries included in the agreement comprise ten Southeast Asian coun-
tries, and an additional five countries, i.e., South Korea, China, Japan, Australia, 
and New Zealand. It is still early to judge the benefits of RCEP, compared to other 
existing FTAs in Thailand. However, from tariff schedules released, there have 
been no significant differences between those in RCEP and those in the existing 
FTAs, including AFTA, the Thailand–Australia FTA (TAFTA), the Thailand–New 
Zealand FTA (TNFTA), the Japan–Thailand Economic Partnership Agreement 
(JTEPA), the ASEAN–China FTA (ACFTA), the ASEAN–Australia–New Zealand 
FTA (AANZFTA), the ASEAN–Japan FTA (AJFTA), and the ASEAN–Korea 
FTA (AKFTA). The benefits of the deal could be marginal. However, including 
more countries with one agreement would probably help to redress possible trade 
diversion and to better harness our comparative advantages through supply chain 
networks. For more information on RCEP’s tariff schedules and a summary of 
the agreement, see https://www .dtn .go .th /th /negotiation /category /5cf f753 
c1ac 9ee0 73b7bd27d.

2 It is noteworthy that to calculate FTA utilization at the aggregate level, this 
study uses the total value of exports (imports) where zero-tariff items values 
are included. This is in contrast with some studies, e.g., Plummer, Cheong, and 
Hamanaka (2010), that use the value of non-zero-tariff items only. The zero-tar-
iff lines are included here for two key reasons. First, the appropriate definition of 
non-zero-tariff items remains unclear when other tariff exemption schemes exist. 
A clear example is an export processing zone, where the tariffs of inputs used 
for export can be exempted. As the argument in favor of using only non-zero-
tariff items goes, such exempted items should be excluded from the denominator. 
However, it is extremely difficult to exclude them in practice as it is not clear how 
much import values are subject to tariff exemption schemes. Second, negotiation 
in designing RoOs is done in all HS items regardless of their existing MFN tariff. 
If zero-tariff items are not relevant for FTA use, RoO negotiations should focus 
on non-zero-tariff items only.

3 Note that data captured concerning New Zealand was exceptionally low as the 
records accounted for only transactions under AANZFTA preferential schemes. 
There are no records for the TNZFTA signed in 2005 due to the paperless sys-
tem adopted under the TNZFTA. Hence, the figures reported here are likely to 
underestimate the actual transactions under these FTAs.

4 Eight major partners were covered in the analysis as tariff cuts under correspond-
ing FTAs covered more than 80 percent for the period before 2010, including 
Australia, Indonesia, Malaysia, the Philippines, Vietnam, Japan, China, and Korea 
under their corresponding effective FTAs. Note that data on TAFTA and JTEPA 

https://www.dtn.go.th
https://www.dtn.go.th
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are used for Australia and Japan, respectively. Other ASEAN members (that is, 
Brunei, Cambodia, Laos, and Singapore) are excluded, mainly because of the 
negligible value of their preferential exports. New Zealand is excluded because of 
the absence of data as a result of the adoption of a paperless system. In the cases of 
India, Chile, and Peru, their tariff cuts began with items that have high potential 
to be traded under FTA preferential schemes, so including them in the sample 
could result in an upward bias on the effect of tariff margins on firms’ decision 
making

5 Some studies (e.g., Vermulst and Waer 1990; Bhagwati et al. 1999; Krueger 
1999; Falvey and Reed 2002; Estevadeordal and Suominen 2004; James 2005 
and Krishna 2005) argue that RoOs have been used as policy instruments to ben-
efit special interest groups, and that the rules are too complicated to be handled 
by small and medium size firms, so that this variable is crucial in determining FTA 
utilization.

6 According to the Foreign Business Act, a business is considered foreign under the 
following criteria: (1) the business is established under foreign law; (2) foreigners 
own capital at 50 percent or higher; (3) foreigners invest 50 percent or higher 
even if more than 50 percent of the capital is owned by Thai nationals (put in 
place to block the use of Thai nominee shareholders).

7 Note that the shareholding percentage may be reduced to 25 percent in some 
cases, with the authorization of the relevant ministers.

8 See details in http://www .thailawforum .com /laws /Foreign %20Business %20 
Act .pdf

9 Note that a decree was passed in 1979 which prohibited foreigners working 
in Thailand, such as work in agriculture, animal husbandry, forestry, or fish-
ery, excluding specialized work in each particular branch or farm supervision; 
bricklaying, carpentry, or other construction work; wood carving; driving 
mechanically propelled carried or driving non-mechanically-propelled vehi-
cles, excluding international aircraft piloting; shop attendants; providing legal 
services or engaging in legal work, except arbitration work; and work relat-
ing to defense of cases at arbitration level. See more information at https://
www .thailandlawonline .com /translations /foreign -employment -working -of - 
aliens -act

10 It is noteworthy that the BOI started its operation in 1959 and began to pro-
mote selected industries in 1962 (Akira, 1996) under the amended Industrial 
Investment Promotion Act B.E. 2503 (1960). In 1962, 123 industries were 
promoted, and most were classified as capital-intensive industries and modern 
industries. In other words, most industrial investment during the 1960s involved 
import-substitution type industries (Akira, 1996, p. 181).

11 The five areas surrounding Bangkok are Samut Prakarn, Samut Sakorn, Nakorn 
Pathom, Nonta Buri, and Pathum Thani. Zone 2 covers Samut Songkhram, 
Ratchburi, Suphan Buri, Ang Thong, Ayutthaya, Saraburi, Nakhon Nayok, 
Chachoengsao, Chon Buri, and Map Ta Phut Industrial Estate.

12 In 2000, provinces in Zone 3 were furthered divided into (1) 40 provinces 
where level of development tended to be higher, consisting of Krabi, Kamphaeng 
Phet, Khon Kaen, Chanthaburi, Chai Nat, Chaiyaphum, Chumphon, Chiang 
Rai,Chiang Mai, Trang, Trat, Tak, Nakhon Rachasima, Nakhon Si Thammarat, 
Nakhon Sawan, Prachuab Khiri Khan, Prachin Buri, Phangnga, Phattalunk, 
Pichit, Phitsanulok, Phetchaburi, Phetchabun, Mukdahan, Mae Hong Son, 
Ranong, Lop Buri, Lamphang, Lamphun, Loei, Songkhla, Sa Kaew, Sing Buri, 
Sukhothai, Surat Thani, Nong Khai, Udon Thani, Uttaradit, Uthai Thani, and 
Ubon Ratchathani; and (2) another 18 provinces, consisting of Kalasin, Nakhon 
Phanom, Narathiwat, Nan, Buri Ram, Pattani, Phayao, Phrae, Maha Sarakham, 
Yasothon, Yala, Roi Et, Si Sa Ket, Sakhon Nakhon, Sathun, Surin, Nong 

http://www.thailawforum.com
http://www.thailawforum.com
https://www.thailandlawonline.com
https://www.thailandlawonline.com
https://www.thailandlawonline.com
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Bualamphu, and Amnat Charoen. Additional privileges were granted to projects 
locating in 18 provinces, in particular deduction from net profit of 25 percent of 
the project’s infrastructure installation or construction cost for 10 years from the 
date of first sale, in addition to corporate income tax exemption for 8 years (pro-
ject with capital investment of 10 million Baht or more, excluding cost of land 
and working capital) and 50 percent reduction of corporate income tax for 5 years 
after the exemption period.

13 The ten industries include ready-to-wear garments, leatherwear, footwear, furni-
ture, textiles, toys, sports equipment, jewelry, the production of lenses, and print-
ing.

14 Interestingly, the COVID-19 tends to cause Thai government, under the Gen 
Prayuth Administration, to rethink about the targeted industries. The govern-
ment has started to emphasize the Bio-Circular-Green Economy (BCG) Model, 
instead of all ten targeted industries. Thailand's four strategic areas for the BCG 
model are (1) food and agriculture; (2) medical and wellness; (3) energy, mate-
rial, and biochemicals; and (4) tourism and creative economy. It is claimed that 
focusing on these areas, Thailand would achieve comprehensive security in food, 
health, energy, employment and sustainable natural resources and environment.

15 Note that under the Competitiveness Enhancement Act, section 24, CIT exemp-
tion for targeted industry could be extended to 15 years, based on the judgment 
of the Board of Investment.

16 In addition to the BOI incentives, the government committed infrastructure 
investment projects in the EEC area. This includes launching a third international 
airport (U-Tapao), expanding the Laem Chabang seaport (Laem Chabang Phase 
3), and extending the communications network (high-speed trains, double-track 
railways, highways) in the EEC area, representing a total investment of $43 bil-
lion between 2019 and 2025.

17 See Announcement of the Board of Investment No. 4/2560 Investment 
Promotion Measures in the EEC.

18 It is noteworthy that the eligible activities under the EEC-A include, Section 4: 
Metal products, machinery, and transport equipment, i.e., manufacture or repair 
of aircraft, or aerospace devices, and equipment (section 4.11) and Section 7: 
Service and public utilities, including air transportation services (excluding ser-
vices by airlines) (section 7.3.4), aircraft or aerospace industrial zones or indus-
trial estates (section 7.9.1.7). For EEC-I, the eligible activities include Section 1: 
Agriculture and agricultural products, e.g. plant or animal breeding (only those 
that are not eligible for biotechnology activity) (section 1.2), manufacture of mod-
ified starch or starch made from plants that have special properties (section 1.9); 
Section 4: Metal products, machinery and transport equipment, e.g., automa-
tion machinery and/or automation equipment with engineering design (section 
4.5.1), machinery, equipment and parts, and/or repair of mold and die (section 
4.5.2); Section 5: Electronics and electrical appliances industry, e.g., manufacture 
of electrical products (section 5.1), manufacture of advanced technology electrical 
products (section 5.1.1), manufacture of advanced technology electrical products 
with product design (section 5.1.1.1), manufacture of advanced technology elec-
trical products without product design (section 5.1.1.2); Section 6: Chemicals, 
paper, and plastics, e.g., manufacture of eco-friendly chemicals or polymers or 
products from eco-friendly polymers (section 6.2); Section 7: Service and public 
utilities, e.g., production of electricity or electricity and steam from renewable 
energy, such as solar energy, wind energy, biomass or biogas, etc. except from 
garbage or refuse derived fuel (section 7.1.1.2); Section 8: Technology and inno-
vation development. For EEC-D, activities include those in Section 5: Electronics 
and electrical appliances, e.g., electronics design (section 5.6), embedded soft-
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ware development (section 5.7.1), enterprise software and/or digital content 
development (section 5.7.2); Section 7: Service and public utilities, e.g., digi-
tal park (section 7.9.2.2 ), data center (section 7.9.2.3), innovation incubation 
center (section 7.9.2.4), cloud service (section 7.10), Section 8: Technology and 
innovation development, i.e., digital technology development (section 8.1.4).

19 See Nikkei Asia, November 19, 2019 https://asia .nikkei .com /Economy /
Southeast -Asian -nations -compete -to -redraw -supply -chain -map.

https://asia.nikkei.com
https://asia.nikkei.com


4

4.1  Trade in Thailand

As mentioned in the previous chapters, between the 1960s and the mid-1980s, 
Thailand implemented an import-substitution strategy with relatively high tariff lev-
els, together with a cascading structure which tended to alter relative prices in favor of 
producing goods for the domestic market, instead of targeting export opportunities. 
The share of the manufacturing sector to gross domestic product (GDP) increased 
from 14 percent in the 1960s to around 20 percent in the early 1980s. Figure 4.1 
shows that the degree of openness, measured by the sum of exports and imports 
of goods and services as a percentage of GDP, was around 50 percent, while it was 
20 percent when measured only by the exports of goods and services over GDP in 
the early 1980s. To eliminate excess supply in the domestic market, exports during 
this period were dominated by agricultural raw materials. However, as argued in 
Krueger (1992: p. 43–4), the rapid expansion of import-substituting industries is 
typically short-lived; manufacturing growth in Thailand bottomed out in 1985, while 
the manufacturing share in GDP did not increase, but rather remained more or less 
the same at around 22 percent between 1976 and 1985. The successive balance of 
payment deficits between the late 1970s and the early 1980s gradually caused the 
government to shift their industrialization strategy to favor exports.

In the 1980s, there was a clear shift in emphasis from import-substituting 
activities to export promotion, and various exemption schemes aimed to promote 
Thailand as an export platform for multinationals. Domestic firms were able to 
be export-oriented and apply for exemption schemes in order to mitigate any 
adverse effects of input tariffs. However, exports started to increase noticeably in 
the late 1980s mainly due to two key driving forces. The first factor involved a 
series of currency devaluations made during the first half of the 1980s to improve 
external imbalances (Warr and Nidhiprabha, 1996: 206). In particular, the Baht 
was devalued by around 36 percent in 1985. The second favorable factor was that 
East Asian investors, Japanese in particular, were seeking export bases abroad to 
maintain their international competitiveness in labor-intensive products in the 
mid-1980s. The erosion of their home countries’ international competitiveness 
was the outcome of wage increases and currency appreciation in the mid-1980s. 
In addition, the imposition and gradual tightening of quantitative restrictions by  
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Trade and foreign direct investment in 
Thailand

developed countries constrained certain labor-intensive exports, mostly textiles, 
garments, and footwear, from these East Asian exporters (Wells, 1986). In the 
electronics industry and other durable consumer goods industries, technologi-
cal innovations began to allow these investors to slice up the value chain of 
their production process, relocating labor-intensive segments rather than entire 
industries to benefit from the cheap labor available abroad (Krugman, 1995). 
The economy experienced a rapid growth in manufacturing exports, increasing 
from 11 percent in the first half of the 1980s to 41 and 18 percent during the 
periods of 1986–1990 and 1991–1996, respectively. Table 4.1 shows that labor-
intensive manufacturing products, such as clothing, footwear, leather products, 
and electronics, dominated exports from Thailand in the lead up to the 1997 
economic crisis. The export markets in 1995 were dominated by the US (about 
18 percent of total exports), followed by Japan (17 percent), the EU (16 per-
cent), and Singapore (14 percent) (Table 4.2). Interestingly, the share of manu-
facturing in the world market showed a declining trend during 1992–1998, 
mainly due to a significant decline in the share of apparel (Figure 4.2). The 
share of electronics and computers as well as machinery and equipment, in con-
trast, improved in the world market during the early 1990s. A growing supply 
from other Asian countries, especially China, caused a dramatic drop in apparel 
exports from Thailand.

The average annual growth of manufacturing output jumped to 15 percent 
during the period 1986–1990 and declined slightly to 10.5 percent during the 
period 1991–1996. As a result, the share of the manufacturing sector in GDP 
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increased from 22 percent in the first half of the 1980s to 27 percent in the decade 
ending in 1996. The annual economic growth rate between 1988 and 1996 aver-
aged out at 9.3 percent. This represents a classic example of the export-led growth 
phenomenon. Imports also noticeably increased during this period in response to 
export and economic expansion. Raw materials and intermediate products were 
crucial items within imports as imports during 1992–1995 were dominated by 
basic metal, machinery, electronics and computers, chemicals, fuel, and related 
products (Table 4.3). The relatively high proportion of machinery, electronics, 
and computers to a certain extent reflected the fact that Thai firms started par-
ticipating in global value chains (GVCs), partly from relocating labor-intensive 
segments of firms in North-east Asia to produce in Thailand. Some parts needed 
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to be imported in order to be assembled in Thailand and then exported to other 
countries (see more information below about GVCs in Thailand). Not surpris-
ingly, Thailand imports from various countries, including Japan, South Korea, 
Taiwan, Singapore, and Malaysia as well as the US and EU countries (Table 4.4). 
As a result of the rise in both exports and imports, the degree of openness, meas-
ured by total trade of goods over GDP, rose to 70 percent in 1995 (and 90 
percent when the total trade of goods and services was considered) (Figure 4.1). 
As mentioned in Chapter 2, the comprehensive plan of tariff reduction and ration-
alization in Thailand during 1990–1995, as part of the World Trade Organization 
(WTO) commitments, seemed to help spur Thai trade. The average tariff rates for 
overall products declined from around 40 percent in 1989–1993 to 22 percent in 
1995, with the reduction of tariffs being higher for manufacturing products than 
primary and for capital and intermediate goods than finished products.

The high-growth performance ended in 1997 when the country experienced 
the financial crisis. The economic growth dropped dramatically to −1.4 and 
−10.5 percent in 1997 and 1998, respectively. The economy recovered gradually 
and achieved an annual growth rate of 7 percent by 2003. The model simula-
tion in Jongwanich (2007) points to the capital account opening that speeded 
up in the early 1990s as the main cause of the 1997–1998 crisis. The dramatic 
currency depreciation during the onset of the crisis had helped catalyze exports, 
though some manufacturing exporters were restrained by the credit crunch in the 
financial sector.

Since the Asian financial crisis, Thailand has experienced a slight slowdown in 
growth. The annual growth rate during this period was around 4.4 percent on 
average during 2000–2013. However, exports performed relatively well during 
2000–2008 as the average growth rate of exports during this period was around 
13 percent, while the degree of trade openness, measured either in terms of total 
trade or exports, also continued to rise. Interestingly, after 2008, export perfor-
mance, especially of goods, became relatively poorer due to both internal and 
external factors interplaying.1 These included political unrest starting in 2005, the 
deteriorating global situation (that is, the global financial crisis beginning in 2008 
and the European crisis), and the 2011 great floods in Thailand. The average 
growth rate of manufacturing exports was around 5 percent during 2011–2017 
(Table 4.1). The share of exports of goods over GDP declined, but thanks to the 
export of services, especially the tourism sector, total exports over GDP during 
2011–2017 remained relatively stable. The total trade of goods and services over 
GDP dropped noticeably from 140 percent in 2011 to around 109 percent in 
2017 (Figure 4.1). The same picture is revealed when the total trade of goods 
is considered. The noticeable drop in trade openness during this period resulted 
mainly from a decline in the imports of goods in response to sluggish domestic 
demand, especially concerning investment. The share of imports of goods over 
GDP dropped from 56 percent in 2011 to 44 percent in 2017, while the share 
of private investment and consumption declined from 21 and 53 to 16 and 49 
percent during the same period, respectively.2 The declining degree of openness, 
investment, and consumption over GDP somewhat differs from the WTO report 
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(2020: p.26), where it was claimed that a decline in trade openness occurred due 
to ‘Thailand's policy to maintain potential economic growth while expanding the 
domestic economy and reducing its high dependency on international trade’. A 
decline in imports driven by weak domestic demand, particularly investment, to 
a certain extent, raised some concerns over ensuring sustained economic growth 
and moving Thailand toward Industry 4.0. Interestingly, although manufactur-
ing exports slowed down during this period, their share in the world market 
remained relatively stable, with some countries in Asia, such as Malaysia and 
Singapore, encountered a declining trend (Figure 4.2). This to a certain extent 
reflects the fact that Thailand was able to maintain the competitiveness of her 
exports amid both the tough external environment and the rapid expansion of 
some neighboring countries, especially Vietnam. Export destinations noticeably 
changed, especially after the recent global financial crisis. ASEAN countries and 
China have increasingly become crucial export destinations for Thailand, and the 
share of these countries jumped from 20 and 3.4 percent of total Thai exports in 
1996–2000 to around 25.2 percent and 12.5 percent in 2017, respectively. The 
share of developed countries like the US and EU dropped noticeably from 21 and 
17 percent to 11 and 10 percent during the same period, respectively (Table 4.2).

Jongwanich (2020) using detailed trade information for 2002–2016 shows 
that the state of exports in Thailand was mostly explained by intensive margins 
(exports of traditional (existing) products), while the impact of extensive margins 
(exports of new products or exports to new market) was still limited, with a slight 
increase after 2014.3 The importance of intensive margins was found both in 
agriculture and manufacturing and their subsectors. Extensive margins in terms of 
new markets tended to be more important than those in new products, as reflected 
by the higher share of such margins in the world market. Note that although the 
countries were still relying more on intensive margins, this study shows that such 
margins still play an important role in boosting economic growth in Thailand, 
particularly in electronics, automotive, processed food, and textiles and apparel. 
The role of extensive margins, both in terms of new products and new market 
destinations, in promoting growth is still limited. The limited role of extensive 
margins raises some concerns in swiftly moving toward Industry 4.0 without 
sufficient fundamental readiness. Extensive margins should be promoted, but it 
should be done simultaneously with improving traditional products. Particularly, 
excess profit as a result of enhancing competitiveness in traditional products could 
form the core internal financial resource to drive ventures into new products, 
especially in high value-added exports, new markets, or both.

The slow growth episode after the Asian financial crisis has been often claimed as 
representing the symbol of the middle-income trap in Thailand (for example, Warr, 
2011; Jitsuchon, 2012; Tangkitvanich and Bisonyabut, 2015; and World Bank, 
2016). Some believe that it was an economic consequence of the global integration 
of Thailand and that of the export-led growth model adopted through the export-led 
growth strategy, particularly the unsuccessful upgrading to the level of sophistication 
of Thailand’s medium and high-tech exports. Whether Thailand has been trapped 
among the middle-income countries remains debatable, but these causes were taken 
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into account by Thailand’s policymakers. As revealed in Chapter 3, the Thailand 4.0 
Policy, which intends to transform the economy by promoting activities enhancing 
national competitiveness through research and development (R&D) and innovation, 
has been set up. The Eastern Economic Corridor (EEC), a special economic zone, 
was established, and ten newly targeted industries were selected to hopefully serve as 
new and more sustainable growth engines in 2017.

Export growth improved in 2017 in response to the expansion in (foreign) 
investment, which was probably influenced by the Thailand 4.0 policy announce-
ment (see the next section on foreign direct investment). However, external 
environmental factors, like the US–China trade war and COVID-19, resulted 
in a significant decline in exports in 2018–2020. As mentioned in the intro-
duction, the tension between the US and China has simmered since February 
2018 when the US implemented ‘global safeguard tariffs’ whereby a 30 per-
cent tariff was placed on solar panel imports and a tariff of 20 percent on wash-
ing machines. The tensions escalated in 2018 as the US levied tariffs on several 
Chinese products under Lists 1 to 3, including electronics, machinery and auto 
parts, railway-related equipment, and railroads, while China retaliated by levying 
a range of additional tariffs on US goods, including a variety of food products 
such as grains, seafood, beef, pork, and fruits, as well as large passenger cars, 
buses, and motorcycles. The US–China trade war tended to create both posi-
tive and negative consequences for the Thai economy. As both countries are key 
export destinations for Thailand, though the importance of the US has declined 
over the past decade, the growth slowdown in both countries due to the trade 
war resulted in a decline in demand for Thai exports from both countries. In 
addition, as Thailand has been in the supply chains of Chinese production pro-
cesses, weakening demand from the US – the key export destination of Chinese 
products – negatively affected intermediate exports from Thailand, especially 
electronics and electrical appliances like integrated circuits (ICs), printed circuit 
boards (PCBs) and sensors, plastic pellets, rubber, and auto parts. However, on 
the positive side, the trade war encouraged the US and China to find new sources 
for their import products. This generates opportunities for Thai organizations 
to serve those markets through trade diversion, such as more Chinese demand 
for food products from Thailand and more US demand for some Thai electrical 
appliances. The trade war stimulated more Chinese and other foreign investors to 
invest in Southeast Asian countries, including Thailand. In 2018, foreign direct 
investment, especially from China, increased noticeably (see the next section), 
and this would probably help encourage exports from Thailand.

Nevertheless, in the short term, it seems that the negative impacts dominated 
over the positive in Thailand. Manufacturing exports to the Chinese market 
plunged to −0.7 percent in 2018 from around 27 percent in 2017, especially 
within electronics, machinery and equipment, automotive products, and rubber. 
Exports of agricultural goods and food as well as apparel slightly improved but were 
unable to compensate for the losses in manufacturing exports. Consequently, total 
Thai exports to the Chinese market dropped to 2 percent in 2018 from around 25 
percent in 2017 (Table 4.5). All Asian countries encountered the same situation, 
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except the Philippines. In the Philippines, exports of rubber, apparel, and auto 
parts, as well as food products, increased in the Chinese market and overall export 
growth jumped from 13 percent to 24 percent in 2017–2018. In South Korea, 
Taiwan, and Japan, some groups of exports improved in the Chinese market, such 
as machinery and equipment exports from South Korea and automotive products 
from Japan, but overall, their total exports slowed down to the Chinese market.

In addition, Thai producers were unable to increase access into the US mar-
ket, while other Asian countries were able to achieve this successfully. The export 
growth of Thai products in the US market dropped from around 9 percent in 
2017 to around 5 percent in 2018, while those of other Asian countries, including 
Vietnam, Malaysia, the Philippines, South Korea, and Japan showed an increas-
ing trend during this period (Table 4.6). Electronics and electrical appliances and 
rubber were areas where Thai exports noticeably declined, while machinery and 
equipment showed a mild decline. Textile, apparel, and automotive items were 
groups of products where Thai exports grew in the US market in response to the 
US–China trade war. For the other Asian countries mentioned above, the export 
growth of electronics/electrical appliances4 expanded, while machinery and equip-
ment exports only increased in Singapore (Table 4.6). Exports of automotive 
products and textiles also expanded in other Asian countries, including Vietnam, 
Malaysia, the Philippines, and Singapore, as in Thailand. Apparel exports increased 
in the US market, not only from Thailand, but also from Vietnam and Malaysia. 
The decline in overall exports to the US market reflected to a certain extent the 
fact that windfalls from the US–China trade war, especially from possible trade 
diversion, were limited in Thailand, though some exports, especially electronics/
electrical appliances, and machinery and equipment, diverted to ASEAN coun-
tries, and their share increased slightly from 25 percent in 2017 to 27 percent 
in 2018 (Table 4.2). The limited windfalls in Thailand probably reflect some 
fundamental problem in the country, especially the relatively low investment for 
a certain period and the unattractiveness of new BOI incentives for existing firms, 
particularly those in electronics/electrical appliances and machinery and equip-
ment, in expanding production at their established locations outside of the EEC.

Thai exports continued to stall in 2019–2020 due to the COVID-19 pandemic. 
Almost all export categories nosedived, especially in the Chinese market, in 2019. 
Although some products increased in 2019, such as food products, including 
processed fish and crustaceans and cereals and flour, beverages, pharmaceuticals, 
and chemical products, the huge decline in Thailand’s main export products, like 
machinery and equipment, electronics and electrical appliances, and automotive 
products brought about a noticeable slowdown in exports during this period. 
Manufacturing and total export growth dropped to around −2 percent and −2.6 
percent in 2019, respectively, from 5 and 7 percent the year earlier. In 2020, elec-
trical machinery and equipment (HS85) gained momentum in response to the 
growing demand for electronics and electrical appliances caused by COVID-19. 
However, other products, particularly automotive products, textiles and apparel, 
chemicals, and plastics, dropped dramatically so that manufacturing and total 
export growth plunged to −6.4 and −6.1 in 2020. Agriculture and food products 
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declined, except vegetables and fruits, both fresh and processed, which went up 
in response to growing demand from East Asian countries, particularly China. In 
2020, Thai export growth expanded only in the US, Singapore and Chinese mar-
kets, by around 10, 7, and 2 percent, respectively. Interestingly, although exports 
in Thailand dropped significantly during this period, the world market share of all 
products in Thailand went up, including processed fish and crustaceans (HS16) 
(from 2.2 in 2019 to 15.7 in 2020); and electronics and machinery (from 0.8 to 
1.4). An increase in world market share was also revealed in other Asian countries, 
particularly in China, Vietnam, South Korea, and Singapore, where COVID-19 
was handled relatively well (Figure 4.2). This, to a certain extent, reflects that the 
impact of COVID-19 in disrupting supply in other regions tended to be more 
pronounced than in Thailand and some other Asian countries.

4.1.1  Trade in global production networks

The structure of production and trade in the region, particularly in East and 
Southeast Asia, has changed over the past two decades. The cross-border dis-
persion of component production/assembly within vertically integrated produc-
tion processes, the so-called international product fragmentation, has dominated 
production and trade patterns in the region. In this subsection, trade in GVCs is 
analyzed to reveal the trends and patterns of the parts and components trade in 
Thailand compared to other ASEAN countries.

The involvement of ASEAN countries in GVCs dates back to 1968 when 
two US-based electronics companies, National Semiconductors and Texas 
Instruments, set up production bases in Singapore for assembling semiconduc-
tor devices (Grunwald and Flamm, 1985; Lee, 2000). Subsequently, Singapore-
based multinational enterprises (MNEs) began to relocate some low-end assembly 
activities to Malaysia, Thailand, and the Philippines in response to their local rapid 
growth in wages and land prices. Many newcomer MNEs to the region also set 
up production bases in these countries, bypassing Singapore, particularly after the 
mid-1980s, when East Asian investors were seeking export bases abroad to main-
tain their international competitiveness in labor-intensive products. Jongwanich 
(2017: chapter 3), using detailed trade data, showed that parts and components 
(P&C) exports to total manufacturing exports in Thailand jumped from 28.7 
percent in 1992 to 31.4 in 2000. Such evidence was also revealed in other Asian 
countries like Malaysia, Singapore, and the Philippines. The share of P&Cs in 
their manufacturing exports increased during this period from 40.0, 37.5, and 
38.4 percent, respectively, in 1992 to 45.6, 42.8, and 68.9 percent in 2000. The 
increasing trend of P&Cs in imports was evident in these countries.

By the new millennium, Thailand and other ASEAN countries continued to 
participate in GVCs, as shown by the relative importance of P&Cs in the total 
manufacturing trade (Table 4.7).5 However, GVC participation varied signifi-
cantly across countries. The P&C share to total manufacturing trade remained 
substantial for GVC firstcomers in ASEAN, that is, Malaysia, Singapore, Thailand 
and the Philippines, despite a slightly declining trend being observed in recent 
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years. Malaysia and Singapore intensively participated in GVCs as P&C suppli-
ers. They imported and exported a considerable amount of P&Cs so that their 
import and export shares were virtually the same, exceeding 40 percent dur-
ing the period under consideration (Table 4.7). GVC trade played an important 
role in manufacturing in the Philippines. For example, P&C imports and exports 
accounted for 32 percent and 38 percent in 2017–2018, respectively. The rel-
ative importance of P&C exports reflects the fact that the Philippines plays a 
role as a P&C supplier in GVC networks. This is different from Thailand, where 
the import share has always been greater than the export. For example, P&C 
exports accounted for 24 percent of total manufacturing exports in 2017–2018, 
whereas its corresponding share on the import side was 29 percent. The lopsided 
importance of P&C trade reflects the position of Thailand in GVCs in producing 
finished products, while sourcing P&Cs from elsewhere. Interestingly, the gap 
between Thai P&C exports and imports has narrowed. This picture is similar to 
China, where parts and components account for a larger share of imports com-
pared to exports, reflecting its status as a final product assembler using parts and 
components procured from countries in the region, including Thailand.

The continued attraction of Thailand and other countries in ASEAN as a loca-
tion of GVCs seems to have been underpinned by a number of factors. First, 
wages in these countries, except Singapore, remain lower than or comparable 
to emerging market economies in Europe and Latin America (Kohpaiboon and 
Jongwanich, 2021). In addition, as wage differences virtually take place in a con-
tinuous manner between Southeast and East Asian countries, this enables firms 
to slice up their value chains, where capital-intensive activities will be located in 
higher-wage countries (such as Korea, Taiwan, and Singapore) and less capital-
intensive tasks will be undertaken in lower-wage economies (for example, Malaysia, 
Thailand, the Philippines, and Vietnam). Second, the relative factor cost advan-
tage has been supplemented by relatively more favorable trade and investment 
policy regimes and better trade-related infrastructure (ports and communication 
systems) (Athukorala and Hill, 2010). This has facilitated cross-border produc-
tion sharing among these countries by reducing the cost of maintaining ‘service 
links’ (Jones and Kierzkowski, 2001) within production networks. Efficient and 
speedy service links are vital for the smooth functioning of production networks 
and are a key determinant of scale economies in global production sharing.

Third, as firstcomers in this area of international specialization, Southeast Asian 
countries (in particular Malaysia, Singapore, and Thailand) seem to offer consider-
able agglomeration advantages for companies that are already located there. The 
presence of other key market players in a given country or neighboring countries 
strongly influences the site-selection decisions of MNEs operating in assembly activi-
ties. Against the backdrop of a long period of successful operation in the region, 
many MNEs, particularly US-based MNEs, have assigned global production respon-
sibilities to affiliates located in Singapore, and more recently also to those located 
in Malaysia and Thailand (Athukorala and Kohpaiboon, 2014). In sum, the experi-
ence of Thailand and other ASEAN countries seems to support the view that MNE 
affiliates have a tendency to become increasingly embedded in host countries the 
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longer they are present there, and the overall investment climate of the host country 
becomes more conducive over time.

Note that the slightly declining trend observed during the periods under con-
sideration indicates a reflection of price deflation in GVC intensive products instead 
of the relatively lesser importance of GVCs. This is reflected by the US import price 
indices of machinery and mechanical appliances (HS84) and electrical machinery and 
equipment (HS85), which exhibited a continuously declining trend from 2000 to 
2019 (Figure 4.3). This was different from the overall import price index, which 
showed an upward trend. In 2019, the price indices of HS84 and HS85 were 85.4 
and 73.6, compared to the overall import price index of 122.2 (2000 is the base). 
Holding the quantity share constant, their value share in 2019 declined by 32 and 
41 percent, respectively. In particular, the price of electrical appliances dropped rap-
idly due to technological changes. For example, the price of TV sets dropped by 33 
percent annually. All other things being equal, therefore, the observed decline in the 
value share of TVs to total manufacturing does not necessarily imply their relative 
diminished importance in real terms (see comparable evidence in Obashi and Kimura 
(2017) and Gaulier et al. (2020])). Note that compared with other regions, GVCs 
play a more important role in ASEAN. This is especially true for Europe and North 
America, as revealed in Table 4.7. Both the import and export shares of P&Cs in total 
manufacturing in Europe and North America were relatively lower as opposed to in 
ASEAN, but the gap has become narrower.

The US–China trade war and COVID-19 have disrupted the parts and compo-
nents trade in Thailand and other Asian countries. Parts and components (P&C) 
exports and imports dropped noticeably in 2018 to 5.6 percent and 7.1 percent, 
respectively, from 14 percent and 12.6 percent in 2017 (Tables 4.8 and 4.9). 

0
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

20
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Figure 4.3  US import price indices of selected products, 1992–2019 (2000 = 100). 
Note: HS84 is machinery and mechanical appliances and HS85 is electrical 
machinery and equipment. Source: US Bureau of Labor Statistics available 
at https://www .bls .gov /web /ximpim /harmimp .htm
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This is consistent with observations of a significant decline in machinery and 
electronics exports/imports during this period (see Tables 4.2 and 4.4) as most 
P&Cs belong to goods falling in these categories. For exports, a sizable decline 
in 2018 was revealed in the US and various East and Southeast Asian countries, 
including Japan, China, Hong Kong, and Vietnam (Table 4.8). The share of 
these countries accounted for around half of all P&C exports in Thailand. In 
Southeast Asian countries, only Malaysia, Singapore, and Cambodia recorded an 
increasing trend in importing P&Cs from Thailand. As mentioned in the previous 
section, in response to the US–China trade war, some exports diverted to ASEAN 
countries, and their share in total Thai exports slightly appreciated. While P&C 
exports declined, it seems that exports diverting into ASEAN countries during 
this period were mostly dominated by finished products.

Regarding P&C imports, interestingly, China remained the key import 
partner of Thailand during the trade war as P&C import growth from China 
remained unchanged in 2017–2018 and registered at around 14 percent. Import 
growth from other key trading partners in Southeast Asian countries, includ-
ing Indonesia and Singapore, increased. As assembly points for various electrical 
appliances, such as air conditioning, microwave ovens, washing machines, and 
vehicle parts under GVCs, the process of diverting finished products into ASEAN 
countries necessitated parts and components from other countries. However, the 
global demand slowdown driven by the trade war outweighed the propensity of 
the country to diversify exports, thereby causing overall P&C imports to stall 
somewhat during this period, particularly P&C imports from Japan, Malaysia, 
Vietnam, Taiwan, and South Korea (Table 4.9).

The COVID-19 pandemic caused the export situation for P&Cs to worsen 
in 2019. Exports of P&Cs plunged to −13.2 percent in 2019, while imports 
declined at the same pace to −12.7 percent. Negative growth rates were revealed 
in all key Thai export destinations, except the US, Mexico, and Cambodia, where 
the growth of P&C exports registered at 6.3, 7.7, and 0.7 percent, respectively 
(Table 4.8). The positive growth of P&Cs in the US market was in line with total 
exports, which recorded a positive value in the US market during this period. 
This showed that both finished, and P&C products performed well in the US 
market at this time. However, due to the overall decline in exports, imports of 
P&Cs deteriorated in all markets, particularly that of China. The decline in US 
imports of P&Cs tends to be smaller than observed with other countries, partly 
due to the growing demand for export products from Thailand. Interestingly, in 
2020, although total export growth in Thailand slumped to −6 percent (Table 
4.1), P&C export growth stood at 2.6 percent (Table 4.8). The US, China, 
Hong Kong, Vietnam, and Singapore took the lead in importing P&Cs from 
Thailand during this period. Not surprisingly, exports of electronics and electrical 
machinery, with which most P&Cs are associated, were the only category show-
ing growth in Thailand amid the pandemic (Table 4.1). In responding to the 
growth in P&C exports, P&C imports also rose by 0.17 percent in 2020, from 
−12.7 percent in the previous year (Table 4.9). China, the US, the Philippines, 
and Taiwan were the key suppliers during this period.
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The COVID-19 pandemic seems to have re-ignited a discussion of the risks 
associated with international production induced by international trade shocks. 
In particular, whether the pandemic would lead to lesser importance of GVCs 
in global trade, as well as a permanent change in how multi-national enterprises 
(MNEs) operate their production networks globally, have emerged as crucial 
issues for debate. So far, based on the information shown earlier, that is, the 
growth in the P&C trade and its importance in the manufacturing trade during 
the pandemic, it seems that GVCs are likely to continue. The Organization for 
Economic Co-operation and Development (OECD) (2020), using company-
specific experience, also revealed that many businesses have reported disruption 
in their supply chains during the COVID-19 pandemic, but global production 
sharing has persisted. Often, when resilient supply chains are created, they are 
likely to be less vulnerable to external shocks, so GVCs are likely to remain as cru-
cial components within global trade. There are also various options for firms to 
enhance their ability to respond to shocks quickly instead of leaving supply chains, 
for example, by improving supply-chain risk-management systems (through 
establishing control towers and real-time flows of inputs to anticipate disrup-
tion and so on), diversifying suppliers and locations of production, and taking 
greater control (through vertical integration with the ownership of main suppli-
ers) (Gallagher and Worrell, 2007). The response could be different across firms, 
depending on various factors, such as the structure of suppliers (whether high or 
low concentration), geographic distance, cost-effectiveness, and efficiency.

One option, which has received much attention from academics and policy-
makers in developing countries, concerns whether firms participating in GVCs 
could diversify their supplier base or re-shore some activities to home countries. 
Such moves, especially diversification, could bring new opportunities to countries 
which were previously less popular investment destinations or that involve trade 
participation. However, so far, the evidence from Thailand reveals that there is no 
strong indication that firms participating in GVCs have significantly altered their 
supply chains or means of sourcing parts and components in response to the pan-
demic. From detailed trade data, the export and import destinations of parts and 
components have slightly changed in Thailand during the COVID-19 period. 
The Spearman’s rank correlation coefficients for key trading partners between 
2019 and 2020 slightly declined in 2020, reflecting that the rank of the country’s 
key trading partners between these two periods remained relatively unchanged 
(Tables 4.8 and 4.9). The slight decline of the coefficient for the export side was 
due to the increased importance of Vietnam, Singapore, and Taiwan within Thai 
P&C exports, while Malaysia, Indonesia, and the Philippines became slightly less 
crucial. On the import side, Singapore and the Philippines increased their rank 
importance, with China remaining at the first rank and gaining a higher market 
share as a P&C supplier for Thailand, rising from around 28 percent in 2019 to 
33 percent in 2020.

Our findings are in line with other arguments, as reflected in a Standard 
Chartered Bank poll finding, wherein just 10 percent of firms are looking at 
moving their supply chains, while 6 percent are considering shortening them 
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(Financial Times, 2021). Similar evidence is found in the World Bank’s monitor-
ing of foreign investor sentiments since the crisis. Caroline Freund, global director 
of trade, investment, and competitiveness at the World Bank, said in December 
that the expectations of reshoring or nearshoring ‘may be driven more by rheto-
ric than reality’ (Financial Times, 2021). Kohpaiboon and Jongwanich (2021), 
using product-level analysis and input–output mapping of hard disk drives, air 
conditioners, microwave ovens, televisions, washing machines, and automotive 
parts to examine the impact of the COVID-19 pandemic on GVCs in Thailand 
and other ASEAN countries during January 2019 and October/November 2020, 
suggest similar findings. When the COVID-19 pandemic began in China, inter-
ruptions in the global value chains of these products occurred. The common pat-
tern found across products is that they experience parts shortages and cease their 
export activities. While firms producing these products were able to source parts 
elsewhere, the substitution was far from ideal. Hence, in most cases, their exports 
dropped sharply. The greater the reliance on Chinese-made parts, the larger the 
impact was on export contraction. Nonetheless, the effect was short-lived, found 
only in January and February 2020. From January to November 2020, there 
was no strong evidence that MNEs altered their supply chains and sourcing of 
parts and components due to the pandemic. All in all, altering supply chains dur-
ing the global uncertainty tended to be complicated and expensive. Therefore, 
so far there has been no strong evidence of changing supply chains during this 
period. However, our observations are based on an incomplete process. While the 
COVID-19 pandemic continues, along with ongoing tensions between the US 
and China, developments concerning GVCs should continue to be monitored to 
clearly reveal the impact of the pandemic on global production sharing and the 
behavior of (MNE) firms participating in the supply chains.

4.2  Foreign (direct) investment in Thailand

Foreign direct investment inflows have been increasingly important to the Thai 
economy since the 1980s. The annual average value of FDI inflows increased 
from $0.98 billion and $4.6 billion in the 1980s and the 1990s respectively to 
a peak of around $16 billion in 2013. FDI inflows declined during 2014–2016 
before showing an upward trend in 2017–2018. With COVID-19 hitting the 
Thai economy, the result was net outflows of foreign investors standing at around 
$6 billion in 2020 (Figure 4.4 (a)). Net FDI inflows over gross domestic prod-
ucts (GDP) plummeted to −0.9 percent in 2020 from around 2.6 percent in 
2018 (Figure 4.4 (b)). The stock of FDI at the end of 2020 increased to $271.8 
billion from only $14 billion in 1991–1995. Compared to other forms of capital 
inflow, FDI has dominated both portfolio and other investment inflows since 
the 1998 Asian financial crisis (Figure 4.4 (a)). However, in 2020, due to a sig-
nificant decline in FDI, other forms of investment, including loans, dominated 
capital inflows in Thailand.

During the period 1960–1985, when Thailand pursued trade and investment 
policy regimes to promote an import-substitution industrialization strategy, 
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annual average values of FDI inflows moderately increased from $32 million in 
the 1960s to $207 million and $508 million in the 1970s and the first half of the 
1980s, respectively (Kohpaiboon, 2006). By contrast, from 1986 onwards, when 
the policy regimes had changed to encompassing an export-promotion industri-
alization strategy, FDI inflows dramatically increased and became increasingly 
important to the country’s capital accumulation process. The annual value of 
FDI inflows jumped to $1.9 billion during the period 1991–1995 (Table 4.10). 
The evidence showed that the amount of FDI inflows in the context of import-
substitution industrialization tends to be lower than under a policy regime geared 
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toward an export-promotion strategy. As mentioned in Chapter 3, along with 
providing BOI privileges, ‘the Eastern Seaboard (ESB)’ was established as a ‘new 
economic zone’ during this period. The ESB is composed of two major areas: the 
Map Ta Phut area, which is a heavy-chemical industrial base utilizing natural gas 
from the Gulf of Thailand; and the Laem Chabang area, which is an export-ori-
ented light-industry base involved in such activities as automobiles and electron-
ics. The infrastructure includes deep seaports, highways, and industrial estates. 
Such development tended to support an influx of FDI during this period.

The financial crisis in 1997 noticeably increased FDI inflows into Thailand. 
The value of FDI inflows increased to $5.2 billion during the period 1997–2000 
(Figure 4.4 (a)). There was substantial merger and acquisition (M&A) FDI dur-
ing the onset of the crisis. The annual average value of M&A FDI inflows, which 
were $228 million between 1990 and 1996, increased to $2.2 billion during the 
period 1997–2000. Net FDI inflows in terms of M&A FDI increased to 63.5 
percent in 1998. This was an unusual picture in Thailand as direct investment 
in the nation was mostly dominated by Greenfield investment, while M&A FDI 
had accounted for only around 14 percent in the early 1990s. Athukorala (2003) 
clearly points out that the resilience of FDI inflows in the region during the Asian 
financial crisis was the result of three key reasons. First, the domestic produc-
tion costs of foreign firms were reduced by large exchange rate depreciation. 
This made firms wealthier in terms of their purchasing power within a particular 
country, so foreign investment increased. Second, the cost of investment was 
able to be reduced by falling asset prices because of the contraction in domestic 
demand. Third, the asset-cheapening effects of the crisis and the revision of FDI 
laws as part of the crisis management package toward encouraging a more lib-
eral FDI regime in crisis-affected countries, except in Malaysia, opened up new 
opportunities for cross-border mergers and acquisitions, the well-known ‘fire-
sale’ phenomenon.

The dot .c om bubble in 2001 resulted in a mild decline in FDI inflows into 
Thailand, but the level of FDI flows was higher than those during 1990–1996. 
FDI inflows increased significantly again in 2003–2013, except in 2009 and 
2011, due to the global financial crisis and widespread flooding in Thailand. The 
latter had a more severe impact than the former, reflected by the plunge of net 
FDI inflows to $2.4 billion in 2011, having been $6.4 billion in 2009 (Figure 4.4 
(a)). The reduction of FDI inflows during the global financial crisis was relatively 
small, compared to other forms of capital inflows. This, to a certain extent, high-
lights the low volatility of FDI inflows as opposed to other forms of capital flows. 
Note that during 2001–2013, BOI privileges changed several times and endeav-
ored to promote more activities geared toward using advanced technology, as 
mentioned in Chapter 3. For example, in 2009 (announcement No. 6/2552), 
to encourage promoted activities developing skill, technology, and innovation, 
existing promoted activities entitled to an exemption of CIT were able to apply 
for additional rights and privileges, although the activity’s revenue was not rec-
ognized. In 2009 and 2012 (announcement No. 10/2552 and Sor1/2556), 
investment incentives were provided to eco-car manufacturing in terms of import 

http://dx.doi.org/dot.com
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duty exemption on machinery, raw materials, and essential parts. Whether such 
privileges were able to help promote more firms’ productivity and skilled upgrad-
ing remains a question and is explored in Chapters 5–7.

A sectoral breakdown of manufacturing FDI coincided with the Thai indus-
trialization process. Manufacturing FDI inflows from 1970 to the mid-1980s 
were mainly involved with import-substitution industries, such as textiles, auto-
mobiles, and chemicals. A key incentive for manufacturing FDI inflows during 
this period was the existence of a highly protected domestic market owing to the 
import-substitution industrialization strategy. Manufacturing FDI inflows were 
typical market-seeking FDI (Akira, 1989). The highly protected domestic market 
encouraged MNEs to establish affiliates in host countries and produce for the local 
market, instead of producing in home countries and exporting to host countries.

From the mid-1980s onward, foreign firms shifted their interest from import-
substitution to traditional labor-intensive manufacturing industries, such as 
clothing, footwear, and toys, classified under other manufacturing industries. 
Labor-intensive assembly activities in electrical machinery and electronic appli-
ances, motor vehicle, and rubber and plastic products also gained momentum 
in attracting foreign investors. The share of computer, electrical machinery, and 
electronic appliances in total manufacturing FDI inflows noticeably increased and 
reached around 33 percent in 2005. For motor vehicle and rubber and plastic 
products, their FDI shares were around 31 and 11 percent during this period, 
respectively (Table 4.11).

The geographical distribution of FDI inflows in Thailand from the late 
1980s until 2013 changed slightly. Since 1986, Japanese investors had become 
increasingly involved in Thailand, and their share increased to 41.1 percent 
between 1986 and 1990 from 19.3 percent in 1970–1985 (Kohpaiboon, 2006). 
Notwithstanding the greatly increased value of Japanese FDI, direct investment 
flows from East Asian NICs (Hong Kong, South Korea, Taiwan, and Singapore) 
increased even faster in the 1990s. As a result, the Japanese share declined to 
19.1 percent in the 1990s. In the early 2000s, the share of Japanese organiza-
tions was higher because of a decline in investment from investors in the US 
and EU. The share of FDI inflows from Japan increased to 31 percent in 2006–
2010 and appreciated even further after the global financial crisis to 42 percent 
in 2011–2013 (Table 4.12). Most FDI inflows from Japan were channeled into 
the manufacturing sector, particularly motor vehicles, followed by computers, 
electronics, electrical appliances, machinery, and rubber and plastic products. 
These accounted for around 70 percent of the total FDI inflows from Japan in 
2005–2007. Interestingly, the share of these activities declined in 2011–2013 
to around 38 percent, mainly because of the rapid growth of FDI in mining, 
chemicals, and chemical products and services. Particularly, in services, net FDI 
inflows in financial and insurance activities increased to $6,417 million in 2013, 
accounting for almost 50 percent of total FDI from Japan, from only around 
$264 million in 2005.

Between 1986 and 1995, NICs were the second-largest direct investors, 
accounting for 22.5 percent, increasing from 17.1 percent during the period 
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1970–1985. Among the NICs, Hong Kong is the most important, accounting 
for 11.4 percent of FDI inflows during the period 1970–2000. However, since 
the 2000s, NICs have become less important as direct investors in Thailand as 
the share of inward FDI from these countries reduced to only around 5 percent. 
In addition to the fact that momentum has reverted to Japan as a major investor, 
FDI inflows from China increased noticeably during this period. In 2011–2013, 
net FDI inflow from China was $519 million, accounting for 5 percent of total 
FDI, increasing from $174 million in 2006–2010, accounting only for 1.8 per-
cent (Table 4.12). Four sectors were attractive to Chinese investors during this 
period: electrical equipment, computers, chemicals, and chemical products. Note 
that FDI inflows from both Hong Kong and Singapore were still mostly con-
centrated in financial and insurance activities, while FDI from Korea and Taiwan 
mostly went to the computers and electronics sectors.

US and EU investors, especially Germany, the United Kingdom, and the 
Netherlands, were also important in contributing to FDI inflow in Thailand. 
Although FDI inflows from the US were interrupted in 2007 due to their finan-
cial crisis, the share of the US in Thailand’s total FDI increased from 4 percent in 
2006–2010 to 16 percent in 2011–2013 (Table 4.12). Although the US’s share 
went up, FDI inflows from the US declined in almost all sectors, especially for 
financial and chemicals and chemical products. It seems that in the manufactur-
ing sector, basic pharmaceutical products, coke, and refined products, as well as 
motor vehicles, continued to be important. The increase of FDI in motor vehicles 
was due to the fact that both Ford and GM, US carmakers, used Thailand as a 
regional hub for the Southeast Asian region. This also induced inflows from US 
automotive suppliers to Thailand. FDI inflows from the EU increased notice-
ably in some manufacturing sectors, especially computers, electronics, and motor 
vehicles, while FDI inflows into financial and insurance activities, together with 
the wholesale and retail trade, declined enormously.

Among ASEAN countries, Singapore is the largest foreign direct investor 
(Table 4.12), and most FDI went to three key activities: financial and insur-
ance, the wholesale and retail trade, computers and electronics, and electrical 
equipment. However, the global crisis in 2008 resulted in a decline in FDI from 
Singapore, especially in the former two service sectors. Malaysia is the second run-
ner up, which had a share of FDI inflows at around 3 percent of total inward FDI 
in Thailand during 2005–2013. Financial and insurance activities became a more 
important sector in attracting FDI from Malaysia, while computers, electronics, 
and electrical equipment became a less important sector. For Indonesia, the share 
of net FDI inflows was less than 1 percent. Four activities – the wholesale and 
retail trade, including the repair of motor vehicles; motor vehicles; chemical and 
chemical products; and rubber and rubber products – attracted more FDI from 
Indonesia.

FDI dropped dramatically during 2014–2016, after there was a military coup, 
led by Gen. Prayut Chan-O-Cha, against the government of Yingluck Shinawatra 
in May 2014. Then in August 2014, an unelected military-dominated national 
legislature appointed him as prime minister.6 Total FDI plunged from around 
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$16 billion in 2013 to $3.5 billion in 2016, while net FDI inflows in the manu-
facturing sector declined from $5.6 billion to around $1.2 billion during the 
same period (Figure 4.4.(a) and Table 4.11). In some manufacturing and ser-
vice sectors, net outflows of FDI were evident, including chemicals and chemical 
products, basic pharmaceutical products, computers, electronics, and electrical 
equipment, electricity, gas, and the wholesale and retail trade. The EU, Japan, 
and the US were the countries that showed a noticeable drop in FDI inflows. 
Particularly, in the case of the EU, led by the Netherlands and France, net FDI 
outflows were evident (Table 4.12). In fact, the BOI announced a new 5-year 
strategy plan (2013–2017) with new classified privileges to promote investment 
in Thailand in 2013, especially activities potentially enhancing the country’s com-
petitiveness and promoting sustainable development, such as renewable energy 
and environment-related industries (see Chapter 3). The plunge in FDI after net 
FDI inflows reached a peak in 2013 probably reflected the fact that the prevail-
ing business environment, especially in terms of political uncertainty, matters in 
determining foreign investment in the country.

 In 2017, a major change took place in the wake of an amendment included 
in the BOI investment promotion plan (2015–2021) as described in Chapter 3.  
Generally, the main purpose of the amendment was to promote activities enhanc-
ing national competitiveness through research and development (R&D) and 
innovation activities. Ten newly targeted industries were selected to hopefully 
serve as novel and more sustainable growth engines, along with the establish-
ment of the Eastern Economic Corridor (EEC). Net FDI inflows increased in 
2017–2018 to $8 billion and $13 billion, respectively. However, in 2017, it 
seemed that most FDI inflows went to the service sector, especially financial and 
insurance activities (Table 4.11). Net FDI in the manufacturing sector in 2017 
remained relatively at the same level as in 2016 at around $1.1 billion. In 2018, 
FDI inflows increased in both the manufacturing and service sectors. In the man-
ufacturing sector, net FDI inflows increased to $5.1 billion, while in services, net 
inflows increased to $8.4 billion from around $6.3 billion in 2017. Chemicals and 
chemical products, computer electronics, electrical and machinery equipment, 
auto vehicles, and beverages represented the manufacturing activities receiving 
heightened attention from foreign investors. The ongoing trade war between the 
US and China probably helped stimulate foreign investors to relocate their activi-
ties to Thailand. China, the US, Japan, and the EU (led by the Netherlands and 
Denmark) took a lead in investing in Thailand during this period.7 Compared to 
other Southeast Asian countries, it seems that only Thailand and Vietnam showed 
an increase in net capital inflows in this year (Table 4.12).

As mentioned in Chapter 3, the Thai government announced additional privi-
leges in 2019, offering an additional 50 percent corporate income tax reduction 
for another 5 years for those firms with a real investment of at least 1 billion 
Baht ($32.61 million) that apply for the incentive by 2021. Other Southeast 
Asian countries competed to draw windfalls from the US–China trade tension. 
For example, Malaysia offered tax breaks as well as financial subsidies under a 
batch of incentives worth around 1 billion ringgit ($240 billion) annually over 
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5 years. In Indonesia, deregulation measures, including corporate tax exemp-
tion, were offered.8 Interestingly, in 2019, only Thailand among Southeast Asian 
countries encountered a significant drop in net FDI inflows. The net FDI inflows 
in Thailand plummeted from $13.2 billion in 2018 to $4.8 billion in 2019, while 
in other Southeast Asian countries like Indonesia, Malaysia, the Philippines, 
Vietnam, and Singapore, FDI inflows increased in the range of 4–50 percent dur-
ing 2018–2019 (Table 4.10). COVID-19 probably disrupted FDI inflows, but it 
seems that only Thailand combated a reversal of foreign capital flows, as in 2020 
only Thailand showed net outflows of capital of $5 billion. For other countries, 
capital inflows were evident, though they entered at a slower pace; for example, in 
Vietnam, net FDI inflows slightly declined from $16.1 billion in 2019 to $15.8 
billion in 2020, in Indonesia they dropped from $23.9 billion to $18.6 billion 
during the same period, and in Malaysia they declined from $7.8 billion to $3.5 
billion. In some countries, including China and India, net capital inflows soared 
amid the pandemic. This, to a certain extent, casts doubt on the effectiveness of 
new investment incentives in attracting foreign investors into Thailand.

Note that the manufacturing sectors where FDI dropped noticeably during this 
period in Thailand were machinery and equipment, computers, and motor vehicles 
(Table 4.11). Food products, rubber and plastic, and furniture represented prom-
ising sectors during the pandemic as their net FDI inflows showed an increasing 
trend. In the food sector, key investors were Singapore, the Netherlands, and Japan, 
while for rubber and plastic products, various countries increased their invest-
ment in response to the pandemic, including Indonesia, Malaysia, the Philippines, 
Singapore, Germany, the Netherlands, China, Japan, and Switzerland.9

Information from BOI investment promotion certificates also leads to con-
cerns over the effectiveness of BOI privileges and the establishment of EEC 
in attracting foreign investment and moving the country toward Industry 4.0. 
Figure 4.5 clearly shows that the number of projects which received BOI invest-
ment promotion certificates stayed stable after introducing the new promotion 
strategy in 2017, while investment value significantly declined, especially in 
2019–2020, compared to that in 2017–2018. Figure 4.6, which compares BOI 
investment promotion certificates by area, shows that the number of projects 
receiving BOI investment promotion certificates in the three eastern provinces 
(Chonburi, Rayong, and Chachoengsao under the EEC) was relatively stable dur-
ing 2017–2020, while investment value slightly increased in 2018, but noticeably 
declined in 2019 and 2020. The decline in investment value in 2020 would be 
partly due to the COVID-19 pandemic. When compared to other areas, it seems 
that the establishment of the EEC has tended to create a greater concentration of 
investment in the three provinces as the investment value in other areas declined 
noticeably. This leads to concerns about industrial decentralization, which is a 
crucial element in ensuring the sustained development of the country is moving 
toward Industry 4.0.

Another point based on registered capital is that a noticeable decline in invest-
ment value in other areas tended to originate from domestic investors, instead 
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of foreign. For foreign investors, registered capital had shown an increasing 
trend since 2018, and in 2020 the value of registered capital was even higher 
than that in 2017. Other areas where foreign investors brought in the capital 
included Prachinburi, Pathum Thani, Samut Prakan, Samut Sakhon, and Nakhon 
Ratchasima, where the production bases for various products in Thailand, par-
ticularly electronics, electrical appliances, automotive parts, and food, are located. 
Investments in these areas tend to receive less BOI privileges than those in the 
EEC under the new investment promotion scheme, as mentioned earlier. Thus, 
it reflects the fact that foreign investors consider factors other than BOI privileges 
when bringing in foreign capital into the country. In addition, Figure 4.7 shows 
that among the ten targeted industries, investment tended to be concentrated in 
only three – namely new-generation automotive, aviation and logistics and biofu-
els and biochemicals – in 2018–2019. This also raised concerns as to whether the 
ten targeted industries selected by the government would be able to effectively 
serve as new and more sustainable growth engines for Thailand. Particularly, the 
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value added of these ten targeted industries accounts only for 57 percent of total 
value added in the country, while the small- and medium-size enterprises (SMEs) 
covered in these industries comprise only around 23 percent of total SMEs.

It is noteworthy that doubts about using investment incentives per se in 
attracting foreign direct investment are consistent with various empirical stud-
ies suggesting that the investment climate is much more crucial than investment 
incentives in influencing investors’ decisions (Dollar et al., 2004; and Brooks et 
al., 2004; and Brooks and Hill, 2004). Investment incentives matter only when 
the (host) countries create a conducive investment climate that allows foreign 
investors to make profits from foreign investment. Brooks et al. (2004) argue 
that investment incentives potentially create distortions, a lack of transparency, 
and bias against small and medium enterprises. In addition, the incentives offered 
by a country could be counterbalanced by similar moves by other competing 
countries. Jongwanich (2017), examining the determinants of FDI inflows in 
emerging Asian economies, including Thailand, with an emphasis on the implica-
tions of existing international production networks, argues that strengthening 
supply-side capacity and improving services links and efficient market accessibility 
conditions should be established as policy priorities in promoting inward FDI in 
the region. To strengthen services links, a policy leading toward a reduction in 
trade costs is crucial. This policy includes customs reform and the improvement 
of infrastructure and logistical services, as well as increased legal certainty and 
strengthened governance in enforcing contracts to protect intellectual property 
rights. Improvements in the availability of world-class operators and technical 
and managerial skills are also crucial in strengthening the production network. 
It is noteworthy that with the harmonization of commitments under the WTO 
and several regional agreements, some empirical studies, such as Taylor (2000) 
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and Easson (2001), support the increased importance of investment incentives on 
international direct investment.

4.3  Conclusions

This chapter examines trends and patterns regarding trade, including the parts 
and components trade under global value chains (GVCs), and foreign direct 
investment in Thailand. Whether the introduction of new investment promotion 
privileges and the establishment of Eastern Economic Corridors (EEC) could 
attract more foreign investors is also explored. Regarding trade patterns, labor-
intensive manufacturing products, such as clothing, footwear, leather, and elec-
tronic products, have dominated the exports of Thailand since the late 1980s, 
when there was a clear shift in emphasis from import-substituting activities to 
an export-promotion strategy. The degree of openness, measured by total trade 
of goods (and services) over GDP, rose noticeably from the late 1980s until 
the 1997 Asian economic crisis. During the 1997 crisis, the dramatic currency 
depreciation helped catalyze exports, though some manufacturing exporters were 
constrained by the credit crunch in the financial sector.

After the Asian financial crisis, Thailand experienced a slight growth slow-
down between 2000 and 2005. However, exports performed relatively well, and 
the degree of trade openness continued to rise during this period. After 2008, 
however, export performance, especially that of goods, became relatively poorer 
due to both internal and external factors interplaying. The share of exports of 
goods over GDP declined, but thanks to the exports of services, especially the 
tourism sector, total exports over GDP remained relatively stable. Weak domestic 
demand, especially investment, caused a noticeable stall in the import of goods, 
thereby significantly lowering the degree of trade openness in Thailand since 
2011. Export destinations changed considerably after the recent global financial 
crisis in 2008. ASEAN and China have become more crucial export destinations 
for Thailand.

Export growth improved in 2017, owing to an expansion in foreign invest-
ment, which was probably influenced by the Thailand 4.0 policy announcements. 
However, the external environment, in particular the US–China trade war and 
COVID-19, caused a significant decline in exports in 2018–2020. The US–China 
trade war created both positive and negative consequences for the Thai economy, 
but the latter tended to dominate the former. Windfalls from the US–China trade 
war, especially in terms of possible trade diversion and investment relocation, 
were limited in Thailand compared to other Southeast Asian countries. The lim-
ited windfalls in Thailand may reflect some fundamental problem in the country, 
especially the relatively low investment over the preceding period and the unat-
tractiveness of new BOI incentives for existing firms, particularly those located 
outside the EEC.

The parts and components (P&C) share in the total manufacturing trade in 
Thailand has been substantial, though a noticeable decline in electronic and elec-
trical appliance prices recently reduced their proportion within the manufacturing 
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trade. The US–China trade war and COVID-19 have disrupted the parts and 
components trade in Thailand. However, so far, their importance in the manu-
facturing trade during the pandemic has tended to illustrate the continuity of 
global supply chains in the country. In addition, so far sources of P&C suppliers 
in the key manufacturing products have not yet significantly altered in response 
to the virus crisis.

In terms of foreign investment, coinciding with the Thai industrialization 
process, FDI inflows dramatically increased and became increasingly important 
to the country’s capital accumulation process from the late 1980s. The financial 
crisis in 1997 even increased FDI inflows into Thailand due to the 'fire-sale' 
phenomenon. The dot .c om bubble in 2001 caused a (mild) decline in FDI 
inflows into Thailand, but the level of the flows was still higher than those dur-
ing 1990–1996. FDI inflows expanded significantly again in 2003–2013, except 
in 2009 and 2011, due to the global financial crisis and the flooding disaster in 
Thailand. Chinese and ASEAN investors gained importance in Thailand after 
the 2008 global financial crisis, along with major investors like Japan, the US, 
and the EU.

However, despite the BOI announcing their new 5-year strategy plan (2013–
2017) with new classified privileges intended to promote investment in Thailand 
in 2013, FDI dropped dramatically during 2014–2016, after a military coup took 
place in May 2014. In 2017, a major change was announced in the wake of 
an amendment included in the BOI investment promotion plan (2015–2021), 
along with the establishment of the Eastern Economic Corridor (EEC). Net FDI 
inflows increased in 2017–2018, with predominance in the service sector, espe-
cially financial and insurance activities. The trade war between the US and China 
is likely to have stimulated foreign investors to relocate their investment into 
Thailand, but its impact tended to be negligible. The COVID-19 pandemic, 
which started in early 2019, had a further unfavorable impact on Thailand, and 
FDI inflows were interrupted. In 2020, it seems that only Thailand was faced with 
a reversal of foreign capital flows, while other neighboring countries encountered 
only a deceleration in foreign investment. Information from BOI investment pro-
motion certificates also revealed concerns over the effectiveness of BOI privileges 
in attracting foreign investment and moving the country toward Industry 4.0.

Notes
1 Note that export growth slumped to −14.3 percent in 2009, before rebounding 

to 26.8 percent, partly due to a low export base in the previous year.
2 Interestingly, although the share of private consumption over GDP declined dur-

ing this period, household debt soared noticeably from 60 percent of GDP to 78 
percent in 2017 and 90 percent in 2020. A significant increase in household debt 
raises concerns over rebalancing the economy toward more domestic demand 
driven growth to avoid excessive reliance on the external sector, especially the 
tourism sector, after COVID-19.

3 In this study, intensive and extensive margins are measured by (1) counting 
measures, using the Theil’s entropy index and decomposing it into within- and 

http://dx.doi.org/dot.com
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between-group components to represent intensive and extensive margins (Cadot 
et al., 2011); (2) dividing exports into traditional and new products and looking 
at the importance of each product relative to corresponding world exports. The 
second is applied as the implications of margins arising from low- and high-value 
products could not be accurately captured in the first measurement. It is likely 
that the number of export lines defined as extensive margins are far lower than 
those defined as intensive margins, but such extensive margins may be significant 
economically. Note that we can define extensive margins in terms of world mar-
ket share since, as mentioned in Cadot et al. (2011), opening new export lines 
in developing countries tends to entail copying products from developed coun-
tries, not genuine innovation. Klinger and Lederman (2006) called an increase 
in export lines such as this ‘inside-the-frontier innovation’. To determine new 
export products, we use the definition of Klinger and Lederman (2006), who 
defined ‘discoveries’ by comparing exports between two periods using a 3-year 
average as a benchmark. In other words, ‘discoveries’ occur when products are 
not exported in the previous period, e.g., 2002–2004, but are exported in the 
latter period, i.e., 2005–2007. We also use another definition outlined by Cadot 
et al. (2011), who define ‘discoveries’ as export lines that were inactive for the 
previous 2 years but become active and remain active for the subsequent 2 years.

4 Note that for electronics/electrical appliances in Singapore, export growth 
slightly declined in 2018, i.e., a one percentage point dropped from 12 percent in 
2017.

5 Note that Indonesia has remained a small player in regional production networks. 
P&C imports slightly increased from 24 percent in 2002–2005 to 26 percent in 
2017–2018. The P&C export share to total manufacturing exports was lower, 
ranging between 14 percent and 18 percent during the period with a declining 
trend. Infrastructure development, as well as an unfavorable business environ-
ment, in particular labor market rigidities hinder restructuring operations to be 
in line with global changes in the semiconductor industry (Thee and Pangestu, 
1998; Manning and Purnagunawan, 2011).

6 Note that Gen Prayut Chan-O-Cha was re-elected as prime minister of Thailand 
following the disputed 2019 Thai general election.

7 Examples of companies which were reallocated to Thailand are Midea Group 
(Chinese electric appliance manufacturer); Shandong Yinbao Tyre Group, 
Shanghai Huayi, Shanghai Huayi (tiremaker from China); Prinx Chengshan 
(Hong Kong tiremaker) and Harley Davidson (motorcycles from the US).

8 See Nikkei Asia, November 19, 2019 https://asia .nikkei .com /Economy /
Southeast -Asian -nations -compete -to -redraw -supply -chain -map.

9 See detail data from the Bank of Thailand website, Table EC_XT_081, as following 
link: https://www .bot .or .th /English /Statistics /Eco nomi cAnd Financial /Pages /
Sta tFin anci alAccount .aspx. Note that a rise of net FDI inflows from Cambodia 
in 2020 were mainly in the service sector, i.e., in the real-estate and wholesale 
and retail trade activities. Another remark concerns the increasing importance of 
outward FDI from Thailand. Outward FDI flows increased noticeably from 2003 
onward. They increased from $0.6 billion in 2002 to about $18 billion in 2020, 
with an interruption in 2014–2015 where the net outflows declined to around 
$5 billion from $12 billion in 2013 (Figure 4.4(a)). The amount of FDI outflows 
continued and surpassed inward FDI flows by 2011 so that from 2011, Thailand 
experienced a deficit in its FDI account, i.e., net outflows of direct investment, 
with only exception in 2013 where inward FDI soared noticeably. It is important 
to note that the analysis of FDI must be undertaken separately between inward 
and outward FDI as they involve different players, i.e., foreign investors engage 
with the former flows, while the latter is connected with Thai investors and actual 
economic consequences.

https://asia.nikkei.com
https://asia.nikkei.com
https://www.bot.or.th
https://www.bot.or.th
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Research and Development (R&D) has been widely recognized as a key factor in 
generating industrial development and promoting sustainable economic growth. 
Governments in most developing Asian countries, including Thailand, began to 
place policy emphasis on R&D activities in order to upgrade the level of techno-
logical capabilities in their manufacturing sectors, especially since the competi-
tiveness which emerged from low labor costs has eroded over the past decade. 
In fact, there are two broad ways that technological upgrading has been able 
to take place, namely technology transmission and technology generation. The 
former refers to a situation where a firm imports technology from abroad, while 
the latter refers to developing new technology locally through R&D investment. 
The host-country government generally attaches greater attention to technology 
generation over technology transmission, in the hope that the former will help 
lay the foundation of national scientific and technology activity in the country.

In relation to R&D activity, recent interest has been paid to the role of gov-
ernment support, including terms of trade and investment aspects, in promoting 
R&D activity in the host country (Brown et al., 2017; Szczygielski et al., 2017). 
In terms of investment, the firm-specific advantages of multinational enterprises 
(MNEs), which arise in the form of knowledge-based assets, managerial know-
how, the quality of the workforce, marketing, and branding, are expected to 
generate/promote R&D activity in the host countries. Therefore, there has been 
strong competition among developing countries to attract R&D-intensive for-
eign direct investment (FDI) both through investment promotion campaigns 
and by offering generous R&D-related tax concessions and high-quality infra-
structure at subsidized prices (Athukorala and Kohpaiboon, 2010). With respect 
to trade, recent literature points to links from exporting to innovation and pro-
ductivity (Damijan et al., 2010; Cassiman et al., 2010; Becker and Egger, 2013).

However, the relationship between MNEs and R&D activity is not straight-
forward. Some studies (e.g., Daft et al., 1987) argue that the involvement of 
MNEs may not necessarily generate R&D activity in the host country. Instead of 
decentralizing R&D activity, they may restrict R&D activity to their headquarters 
and only export R&D outcomes to their affiliates, mainly to ensure cost effi-
ciency and firm-specific advantages. Some studies (e.g., Lall, 1979) believe that 
the R&D activities established by MNEs are likely to take place in a sequential 
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manner, i.e., the subsidiary begins to set up some types of R&D activity only 
when they gain more experience in the host country. Belderbos (2003), Frost 
and Zhou (2005), and Ferraris et al. (2017) argue that MNEs are likely to estab-
lish R&D subsidiaries. Thus, they are able to create new technologies and exploit 
firm-specific resources, thereby sustaining their global competitive advantage.

In terms of exports, some empirical studies (e.g., Hirsch and Bijaoui, 1985; 
Wakelin, 1998; Aw, Roberts and Xu, 2011) were unable to uncover a positive 
relationship between exporting and R&D activity. Some studies (e.g., Vernon, 
1979; Salomon and Shaver, 2005; Cassiman et al., 2010) found that exporting 
helped only certain types of R&D activity; for example, exporting did not help 
firms to learn a considerable amount about improving production technologies, 
but it did allow them to learn more about product development. By contrast, 
Damijan et al. (2010) using Slovenian firm-level data, showed that exporting 
promotes the process innovation of medium and large firms, but it does not 
affect product innovation. Van Beveren and Vandenbussche (2010) and Becker 
and Egger (2013) found that exports led to innovation, but mostly in the form 
of product innovation, instead of the process.

Therefore, the relationship between MNEs, exporting, and R&D activity 
has not yet been fully clarified. Identifying the nature of such a relationship is 
not without challenges, given the fact that the heterogeneity of firms and coun-
try characteristics, as well as types of R&D activities, all influence the linkages 
involved. However, attempting to address these challenges is important to gain a 
better understanding of the role of MNEs and exporting in affecting R&D activi-
ties. This will help governments design more effective measures in promoting 
firms’ technology upgrading within a country. Thus, this chapter aims to examine 
the relationship between MNEs, exporting, and R&D activities by using plant-
level data from Thai manufacturing as a case study.

The research outlined in this chapter is distinct from other empirical studies 
in this area in three ways. Firstly, R&D activity in this study is disaggregated into 
three categories –R&D leading to improved production technology, R&D lead-
ing to product development, and R&D leading to process innovation – while 
most previous empirical studies use total R&D without delineation to exam-
ine R&D determinants. As mentioned earlier, MNE involvement and exporting 
could possibly have a different impact on different R&D activities. Thus, the 
disaggregation of R&D activity potentially helps us to clearly examine the role of 
MNEs and exporting in generating R&D investment. Second, this study exam-
ines both a firm’s decision to invest in three types of R&D and their R&D inten-
sity. Examining both aspects assists us to clearly understand the role of MNEs and 
exporting activity in influencing these three types of R&D. The selection model 
and instrument variables are applied here to guard against the possible selection 
bias in R&D intensity and endogeneity problems, respectively. Finally, this study 
examines not only the direct effect of MNEs on R&D activity in Thailand, but 
also their indirect effect, referred to here as R&D spillovers. It is possible that 
MNEs may import technology from their headquarters, instead of decentralizing 
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R&D activity to the host country. However, the entering of MNEs may help 
stimulate indigenous firms to set up more R&D activities (R&D spillovers) by 
reinforcing imitation and/or demonstration effects, as well as by increasing com-
petition in the domestic market (Blomström and Kokko, 1998; Kokko et al., 
2001; Kohpaiboon, 2006; Jongwanich and Kohpaiboon, 2008). Thus, it is plau-
sible to examine both the direct and indirect effects of MNEs on R&D activity.

5.1  MNEs, exports, and R&D activities: The literature

Research and Development (R&D) has been widely recognized as an impor-
tant factor contributing to innovation, industrial development, and sustainable 
economic growth. R&D leading to process innovation leads to more efficient 
production and management and helps firms to cut costs and lower prices. R&D 
leading to product innovation, through either improved production technology 
or product development, is able to increase the quality and variety of goods 
that potentially open up opportunities for firms to attain higher profits through 
larger quantities and/or price changes. Both innovations are able to eventually 
lead to productivity improvements, industrial development, and long-term eco-
nomic growth.

In contributing to R&D activity, multinational enterprises (MNEs) have a 
potential role to play in establishing such activities in the host country. This is 
because multinational firms have firm-specific advantages, which take place in 
the form of knowledge-based assets, including proprietary information assets 
relating to product or process technology, managerial know-how, the quality 
of the workforce, marketing, and branding. However, it is not always the case 
that multinational firms will establish R&D activities in an investment-receiving 
country (Lall, 1979; Daft et al., 1987). In fact, the R&D activity of MNEs could 
potentially take place either at a company’s headquarters or be decentralized to 
the host country, or both.

There are three key reasons why MNEs keep R&D activity as a headquarter 
function (Daft et al., 1987; Athokorala and Kohpaiboon, 2010). First, the estab-
lishment of R&D activity involves high (fixed) costs and uncertainties. Given the 
fact that transportation costs have noticeably declined over time, MNE affiliates 
can easily import technology (the so-called ‘technology transmission’), which is 
developed and produced from their headquarters, instead of establishing R&D 
activity in the host country. Second, the innovatory process essentially involves 
complex communication and cooperation within a firm, from product design 
and production team cooperation to marketing and other related key functions. 
Face-to-face communication, inter-departmental relationships, and highly net-
worked teams in transmitting highly equivocal and fluctuating information are 
essential for the development of innovation. Thus, the decentralization of R&D 
activity may be wasteful and reduce the ultimate productivity of R&D initia-
tives. Third, the decentralization of R&D also includes the risk of the leakage of 
proprietary technology, which involves the assets created by the R&D process 
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and determines the ownership advantage in international operations, to foreign 
competitors. Such leakages could occur through either the defection of R&D 
personnel to competitors or simply through the demonstration effect. Thus, to 
maintain strategic knowledge within the firm, a MNE can decide to keep R&D 
activity as a headquarter function.

Nevertheless, MNEs may need to adapt the products’ design, characteristics, 
and production processes to correspond with conditions and regulations in the 
host country. Thus, multinational firms may decide to establish R&D activity 
in the host country (‘technology generation’) to reduce the time lag in adjust-
ing production techniques or product characteristics to host country conditions. 
Improvements in communication technology help to reduce the difficulties cre-
ated by distance, although still not achieving the perfect substitutability for physi-
cal proximity needed for effective communication within the innovation process 
(Athokorala and Kohpaiboon, 2010). In addition, MNEs may undertake R&D 
activities overseas or decentralize such activities to other countries in order to 
access local technology, scientists, and technicians and benefit from localized 
technology spillovers in that location (Serapio and Dalton, 1999; Belderbos, 
2003; Frost and Zhou, 2005; and Ferraris et al., 2017). In contrast to a conven-
tional R&D department established outside company headquarters and primar-
ily engaged in adapting products for the local market, modern R&D activity in 
developing countries could be engaged in the original product and process devel-
opment to support the evolution of the core technology of MNEs.

Some previous empirical studies (including Lall, 1979; Athokorala and 
Kohpaiboon, 2010) argue that the establishment of R&D research support by 
MNE affiliates in host countries is likely to take place in a sequential manner. The 
process begins with the establishment of production activity entirely based on the 
technology provided by the parent company. When the subsidiary gains experi-
ence in a particular location and sales prospects are promising, the subsidiary 
begins to set up local R&D research support activities. In addition, investment 
promotion campaigns, such as generous R&D-related tax concessions and high-
quality infrastructure development at subsidized prices, may help to encourage 
the subsidiary to establish R&D activity in the host country.

In addition to the direct potential of MNE affiliates in establishing R&D 
activity in the host country, the indirect effect, in which the entering of MNE 
affiliates stimulates domestically owned firms to set up their own R&D activities, 
could occur (Blomström and Kokko, 1998; Sjöholm, 1999; Kokko et al., 2001; 
Kohpaiboon, 2006, Jongwanich and Kohpaiboon, 2008; Thuyen; Jongawanich 
and E. Ramstetter, 2015). The indirect effects of multinational firms on indig-
enous companies are referred to here as “R&D spillovers”. There are two key 
channels through which R&D spillovers could take place. First, MNEs can be a 
source of information, including technologies and management techniques, from 
which domestically owned firms benefit through the processes of demonstration 
and imitation. Subsidiaries tend to have more advanced production technology 
than local firms. While such technology associated with foreign firms possesses 
certain public-good qualities, the localization of the foreign firm potentially 
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generates a positive externality in terms of the technological benefits afforded to 
the local firm. Since the market success of each firm depends on the level of tech-
nology it employs, this encourages the local firm to incorporate the associated 
superior technology and set up R&D activities.1

Second, affiliates of foreign firms could affect the decision of domestic firms 
in setting up R&D activity by increasing the level of competition. Such a higher 
level of competition forces domestic firms to become more productive and com-
petitive. This process may also help to reinforce the imitation (or demonstration) 
effect of domestically owned firms, as it constitutes an incentive to engage in 
more efficient and leaner production techniques. This helps to stimulate domesti-
cally owned firms to set up and invest in R&D activities. Levin et al. (1987) point 
out that setting up independent R&D near the source of spillovers is the most 
effective way to learn about other firms’ products and processes, when compared 
with licensing or the hiring of a competitors’ R&D-related employees.

Exports and R&D activity

In addition to the potential role of MNEs in supporting R&D activity in the 
host country, previous studies point to the part played by exporting in stimulat-
ing innovation, including R&D activity (such as Grossman and Helpman, 1991; 
Damijan et al., 2010; Cassiman et al., 2010; Aw et al., 2011; Becker and Egger, 
2013). ‘Learning by exporting’, which refers to engaging in exporting that allows 
a firm to enhance its productivity and overall competitive position, represents a 
key link between exporting and innovation. Those exporting firms exposed to 
the knowledge inputs not available to firms whose operations are confined to the 
domestic market are likely to be able to amass market and technological infor-
mation (Salomon and Shaver, 2005). Specifically, exporters potentially benefit 
from the technological expertise of their buyers or receive valuable information 
about consumer preferences and competing products (Baldwin and Gu, 2004; 
Eckel and Neary, 2010). Iacovone and Javorcik (2012) and Manova and Zhang 
(2012) provide evidence that firms in developing countries need to upgrade their 
products to sell in export markets. Improving productivity could help a firm to 
involve more R&D activities.

International competition could be another channel that links exports and 
innovation activity. As pointed out by Aw et al. (2011), Clerides et al. (1998), 
and Greenaway et al. (2004), entering an export market incurs sunk costs so that 
a firm must reach a certain level of productivity to cover such expenses. However, 
to maintain or expand its market position under intense global competition, the 
firm must keep improving products and/or instigate process innovation, stimu-
lating the firm to set up more R&D activities. Note that there is no clear evidence 
which types of innovation are promoted by exporting. On the one hand, Vernon 
(1979) and Salomon and Shaver (2005) found that exporting helps firms to learn 
more about product development, but less about improving production technol-
ogies. By contrast, Damijan et al. (2010), using Slovenian firm-level data, show 
that exporting promotes the process innovation of medium and large firms, but 
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it does not affect product innovation. Van Beveren and Vandenbussche (2010) 
and Becker and Egger (2013) found that exports lead to innovation, but mostly 
in the form of product innovation, not process.

In fact, the recent theoretical literature suggests a bi-directional relationship 
between innovation and exports. Aw et al. (2008), for example, developed a 
theoretical model, which can be viewed as representing dynamic innovation-
based endogenous growth theories. Specifically, the model is a dynamic structural 
model of a producer’s decision to invest in R&D and participate in export mar-
kets. The investment decisions underlying investing in R&D and participating in 
export markets depend on expected future profitability and the fixed and sunk 
costs2 incurred with each activity. The model has linked the innovation–export 
nexus with the role of firm-level productivity. While involvement in R&D and 
export activities requires entry costs, this generates the feature of productivity-
based self-selection into both activities. Meanwhile, the model suggests that a 
firm that pursues R&D and/or exporting will be able to improve its produc-
tivity. Subsequently, this process helps to reinforce a firms’ deeper involvement 
in innovation and/or export activities. All in all, the model points out that the 
bi-directional relationship between innovation and export could occur through 
changes in a firm’s productivity following the two-step mechanism. Exporting 
improves firm productivity, which subsequently makes that firm more likely to 
self-select into seeking and adopting innovation. Or this can be the other way 
round, whereby a firm being involved in innovation activity results in productiv-
ity improvement and, subsequently, makes the firm more likely to self-select into 
export markets.

However, the bi-directional relationship between innovation and exports 
is not always supported by empirical studies. Most of the studies find only the 
impact of a firm’s productivity on exports, but not the other way round (e.g., 
Hirsch and Bijaoui, 1985; Wakelin, 1998). Vernon (1979) and Salomon and 
Shaver (2005) point out that in export markets, exporters learn more about com-
peting products and customer preferences from export intermediaries, customer 
feedback, and other foreign agents than they learn about process technologies. 
Thus, information derived from foreign customers might help firms tailor their 
products to meet the specific needs of such customers but have only a negligible 
impact on improving productivity. Meanwhile, Salomon and Shaver (2005) sug-
gest that the lack of empirical support for learning by exporting could be because 
of the act of using productivity as a measure of learning. Since gains from incor-
porating technological information in a firm’s production operations take time to 
result in productivity gains, it is difficult to find a statistical relationship between 
exports and productivity. Salomon and Shaver (2005), who proxy learning by 
patent application (instead of productivity) and use a number of new products 
launched to proxy product innovation, revealed a positive relationship between 
the two variables. They conclude that exporting is associated with innovation. Aw 
et al. (2011) conducted their research in the context of the Taiwanese electronics 
industry and showed that the self-selection of high productivity plants (investing 
in R&D) is the dominant channel driving participation in the export market, while 
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exporting does not raise the probability of conducting R&D. Damijan, Kostevc, 
and Polanec (2010), on the other hand, using information from Slovenian firms 
during 1996–2002, showed that exporting leads to productivity improvements, 
especially concerning process innovation, while there was no evidence that either 
product or process innovation increased the probability of becoming an exporter.

5.2  Empirical model

To examine the impact of globalization, particularly the role of MNEs and 
exporting, on R&D investment in the Thai manufacturing sector, an empirical 
model is developed. The empirical model is developed based on available infor-
mation about R&Ds and firm-specific information from the Industrial Census 
in Thailand, conducted by the National Statistics Office (NSO). From the cen-
sus, there are three alternatives concerning R&D investment, comprising of the 
dependent variable in this study, namely R&D leading to improved production 
technology (RDTech); R&D leading to product development (product innova-
tion) (RDProduct); and R&D leading to improved waste management systems 
(process innovation) (RDProcess). As argued in the previous section, MNEs and 
exporting tend to have different impacts on different types of R&D, so that sepa-
rating R&D investment into these three alternatives allows us to clearly examine 
the possibly different impacts of MNEs and exporting on R&D investment.

The impacts of MNEs and exporting on each type of R&D are examined 
in three stages. The first stage examines the impact of MNE involvement and 
exporting on a firm’s decision to participate in R&D investment. In this stage, 
R&D activity is measured in terms of a binary dummy variable, where ‘0’ refers 
to a firm that is not involved in R&D activity and ‘1’ refers to a firm that has 
participated in R&D activity (RDTech, RDProduct, RDProcess).3

The second stage involves examining the impact of MNEs and export-
ing on each category of R&D expenditure (i.e., R&D intensity) (RDTechEx; 
RDProductEx; RDProcessEx). R&D investment is measured here in terms of the 
percentage of sales. In this stage, sample-selection bias, which refers to problems 
where the dependent variable is observed only within a restricted, non-random 
sample – that is, we can observe R&D expenditure only if the firm decides to 
invest in R&D – could occur. Thus, a sample-selection model is applied to redress 
the possible bias that potentially arises from a restricted and non-random sample 
of the dependent variables (see Section 5.3).

In the first two stages, the MNE variable (MNE) is measured by the pro-
portion of foreign shares held in a firm, while exporting (EX) is measured by 
export propensity, that is, the share of exports in total sales.4 Alternatively, the 
binary dummy variables for MNEs, which takes the value of ‘1’ for firms that are 
involved with MNEs and ‘0’ otherwise, and for exports, ‘1’ for firms involved in 
the export market and ‘0’ otherwise, are also used as a robustness check.

The third stage involves investigating whether MNEs generate R&D spillo-
ver to domestically owned firms. As mentioned in the previous section, MNE 
affiliates can stimulate indigenous firms to invest in R&D activity through the 
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processes of both demonstration and imitation, as well as through more intense 
competition. To examine such impacts, the data used for R&D investment and 
MNEs in the first and second stages are modified. In the first and second stages, 
the dependent variable (all three types of R&D investment) includes both multi-
national and domestically owned firms, but in the third stage (examining spillo-
vers), only the R&D activities of domestically owned firms are included as the 
dependent variable in the model. In addition, instead of using the firm-level 
information of MNEs, the variable is replaced by the share held by foreign firms 
in the total capital stock at the industry level (FOR). If the coefficient associated 
with FOR is positive, it shows that MNEs could positively influence indigenous 
firms to invest in R&D initiatives.

In addition to MNEs and exporting, firm- and industry-specific variables are 
included in these three stages to reduce the possible estimation bias that could 
arise from correlations between an error term and independent variables. The 
firm- and industry-specific variables are based on studies in the previous literature 
on R&D determinants as follows. The first firm-specific variable is the firm size 
(Size). Schumpeter (1942) points out that firm size matters in terms of innova-
tion activity by showing the qualitative differences between the nature of inno-
vation activity undertaken by small firms which have no formal R&D unit, and 
large firms which have formal R&D laboratories. Many scholars (including Pavitt, 
1987; Vaona and Pianta, 2008) tested Schumpeter’s hypothesis and uncovered a 
positive relationship between firm size and innovation. Such a positive relation-
ship could arise for two key reasons. First, due to imperfections in the capital 
market, large firms, which are relatively stable and can access internally generated 
funds, can afford to invest in (risky) R&D. Second, under the influence of large 
sales, the returns on R&D are higher; that is, the fixed costs arising from invest-
ing in R&D can be recovered faster as a result of the impact of large sales vol-
umes. However, there are some studies (such as Aces and Audretsch, 1987 and 
Dorfman, 1987) which argue that the efficiency of R&D could be undermined 
by the loss of managerial control when a firm grows to become so large that the 
incentives of scientists and engineers become attenuated. They argue that indus-
try condition and market structure seem to be more crucial than firm size, while a 
non-linear relationship between firm size and R&D investment is possible.5

In this study, firm size (Size) is measured by a firm’s total sales. To capture 
the possible non-linear relationship between firm size and R&D investment, we 
include the squared term of size (Size2) in the model. In view of the fact that 
exporters and MNE affiliates tend to be larger firms than non-exporters and non-
MNE operations, by omitting this variable (size), exporting and MNEs might 
capture a spurious effect based on firm size.

In addition to firm size, the model includes firm age (Age) as another firm-
specific factor. The sign of firm age is inconclusive, since older firms, on the one 
hand, may be more traditional than younger firms and therefore less inclined to 
change their operating processes to adopt new technologies. On the other hand, 
older firms may have more experience in changing production processes and 
adopting new technologies. The need to adopt new technology may be greater 
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than the case with younger firms since their technologies are outdated. Thus, the 
likelihood that they will have to become involved in R&D investment is higher. 
In addition, firms accumulate knowledge through experience (the learning-by-
doing argument, Barrios et al., 2003) so that older firms tend to be more efficient 
and perform better in terms of export activity than younger. Meyer (2009) found 
that firm age has a positive effect in determining technology adoption among 
German firms. To capture this effect, this study proxies Age by the periods a firm 
has operated in an industry. The squared term of Age is also included to capture 
the possible non-linear relationship between age and R&D investment.

A firm’s productivity (PROD) is also included in the model. As argued by Aw 
et al. (2008, 2011), changes in a firm’s productivity could influence its decision 
to invest in R&D in two ways. They could directly affect the prospects of the 
firm’s future profitability, thereby encouraging it to invest more in R&D, and 
indirectly through the export channel as mentioned earlier. Thus, it is relevant to 
include a firm’s productivity as another control variable. We use value added per 
worker as a proxy of this variable.

Governmental policy to promote R&D investment is also included in the 
empirical model. The sign of government policy is ambiguous. Some stud-
ies report a positive relationship between government policy and R&D invest-
ment. Yoon, Kwon, and Sim (2000) found the government subsidy program in 
Korea helped stimulate R&D activity in the IT industry; Lee and Hwang (2003) 
showed that government subsidy helped promote R&D activity only for the IT 
industry, not for non-IT industries. The negative impact of government policy, 
especially subsidies, and R&D may result from the moral hazard and burden 
potentially arising from the result-sharing agreements involved in subsidies. This 
could disincentivize a company from conducting R&D. To capture government 
policy, we include the binary dummy variable, which takes the value of ‘1’ for a 
plant that receives investment (R&D) promotion from the Board of Investment 
(BOI) and ‘0’ otherwise.

To capture the possible effect of both regional-specific factors and infrastruc-
ture, the model includes the location of a plant (region) as another explanatory 
variable. Infrastructure could influence a firm’s R&D decision making and facili-
tate R&D intensity. Since infrastructure tends to be well developed in the central 
part of a country, including Bangkok in the Thai context, we include a binary 
dummy variable, which takes the value of ‘1’ for a plant that is established in 
Bangkok, its vicinity, and the central region; and ‘0’ otherwise.

The model also controls for the capital–labor ratio (KL). Newark (1983) 
points out that the capital intensity of firms/industries could influence their 
R&D activity. More specifically, firms in capital-intensive industries, such as tel-
ecommunications, generally require a greater budget to implement R&D activity 
than those in labor-intensive industries. Thus, a positive relationship between 
capital–labor ratios and R&D activity is expected.

Finally, the model also includes a proxy of the ‘international production net-
work’ (Network) in the model. Rapid advances in production technology and 
technological innovations in transportation and communications have allowed 
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companies to ‘unbundle’ the stages of production so that different tasks can be 
performed in different places. These dynamics have resulted in the increasing 
importance of international product fragmentation – the cross-border dispersion 
of component production/assembly within vertically integrated production pro-
cesses – and a shift in the composition of exports toward intermediate goods 
(parts and components). Industries that are more involved in production net-
works tend to be more dynamic, such as the electronics and electrical appliance 
industry. Thus, the need to invest in R&D activity is expected to be higher than 
in other industries.

We use trade data to capture the aspect of the international production 
network (Network). It is measured by the ratio of the parts and components 
(P&C) trade (the sum of imports and exports) to total goods trade. The list of 
P&Cs is derived from a careful disaggregation of trade data based on Revision 
3 of the Standard International Trade Classification (SITC, Rev 3) extracted 
from the United Nations trade data reporting system (UN Comtrade data-
base) (Kohpaiboon, 2010; Jongwanich, 2011 and 2017). Trade data compiled 
from UN Comtrade is matched with the International Standard of Industrial 
Classification (ISIC, Rev 3).

It is noteworthy that industry dummy variables are included in the model to 
control for the different characteristics of each industry. In addition, while MNEs 
play a key role in certain industries in Thailand, including the automotive and 
hard disk drive industries, and products from these industries have been consider-
ably successful in the global economy, it could be possible that the role of MNEs 
in the R&D activities of these industries differs from that of other industries. The 
interaction terms between MNEs and industry dummy variables are tested in the 
model, e.g., MNE × automotive industry dummy; MNE × hard disk drive industry 
dummy.

All in all, the empirical model to determine a firm’s decision to invest in R&D 
activity and a firm’s R&D expenditure can be summarized as follows.6
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where:

RDij = Decision of firm i in industry j to invest in R&D. There are three types 
of R&D:

RDTechij = Decision of firm i in industry j to invest in R&D improved technology
RDproductij = Decision of firm i in industry j to invest in R&D product 

development
RDprocessij = Decision of firm i in industry j to invest in R&D process innovation
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RD_EXij = R&D expenditure of firm i in industry j (% of total sales).
RDTechExij = R&D expenditure of firm i in industry j in improving production 

technology
RDproductExij = R&D expenditure of firm i in industry j in product development
RDprocessExij = R&D expenditure of firm i in industry j in process innovation
MNEij = Proportion of foreign shareholding of film i in industry j
Exij = Propensity to exports of firm i in industry j
Sizeij = Size of firm i in industry j
Ageij = years of operation of firm i in industry j
PRODij = Productivity of firm i in industry j
KLij = Capital–labor ratio of firm i in industry j
BOIij = Investment (R&D) promotion from Board of Investment (BOI) of firm 

i in industry j
regionij = Location of plant of firm i in industry j
Networkj = Proportion of parts and components exports in industry j
Dj = Dummy variable for industry j
MNEij × Dj = Interaction term between MNE and industry dummy variable

In terms of R&D spillovers, R&D and foreign ownership variables in Equation 
(5.1) are modified as follows:
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where:

RDij,d = Decision of firm i (only indigenous firms) in industry j to invest in R&D, 
composing of RDTechij,d; RDProductij,d; RDProcessij,d

FORj = the presence of multinational firms in industry j

5.3  Data and econometric procedure

Data for the study is compiled from unpublished returns to the Industrial Census 
in Thailand, conducted by the National Statistics Office (NSO). To date, four 
censuses have been conducted in Thailand, in 1996, 2006, 2011, and 2016. 
Interestingly, only the industrial census in 2006 provided detailed information 
concerning R&D activities at the firm level in Thailand. In that census, R&D 
activities were divided into three types: R&D leading to improved production 
technology, R&D concerning product development, and R&D involving pro-
cess innovation. Thus, this study uses information from the industrial census of 
2006 to reveal the possible role of MNEs and exporting on R&D activities in 
Thailand. Employing the industrial census of 2006 per se to determine the impact 
of globalization, especially regarding the role of MNEs and exporting, on R&D 
activities has shortcomings. A well-known limitation of cross-sectional data sets 
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Table 5.1  R&D expenditure (percent of GDP), 1996–2018

 1996–2000 2001–2005 2006–2010 2011–2015 2016–2018*

World 2.01 2.02 1.99 2.04 2.18
United States 2.52 2.56 2.70 2.72 2.81
Euro area 1.75 1.80 1.89 2.10 2.18
Upper middle 

income
0.66 0.80 1.02 1.34 1.59

Middle income 0.65 0.77 0.97 1.24 1.45
Lower middle 

income
n.a. 0.60 0.60 0.58 0.58

Latin America & 
Caribbean

0.57 0.56 0.67 0.72 0.72

Middle East & 
North Africa

n.a.  n.a. 0.92 0.93 n.a.

East Asia & Pacific 2.27 2.34 2.37 2.40 2.42
Thailand 0.18 0.24 0.22 0.47 0.89
Singapore 1.62 2.05 2.22 2.04 2.01
Philippines n.a. 0.13 0.11 0.14 n.a.
Malaysia 0.36 0.63 0.86 1.17 1.44
Indonesia 0.07 0.05 0.08 0.08 0.24
Korea, Rep. 2.19 2.43 3.14 4.08 4.53
China 0.70 1.13 1.51 1.96 2.15
India 0.70 0.75 0.82 0.72 0.66

Note: *For lower middle income, Latin America and the Caribbean, the Middle East and North 
Africa, Thailand, Singapore, the Philippines, and Malaysia, the data was until 2017
Source: World Development Indicator (WDI), available at http://data .worldbank .org /data 
-catalog

with each industry representing a single data point is that they make it difficult 
to control for unobserved industry-specific differences. Long-term averages tend 
to ignore changes that may have occurred over time in the same country. These 
limitations can be avoided by using a panel data set compiled by pooling cross-
industry and time-series data. Unfortunately, given the nature of data availability 
in Thailand, such a detailed analysis of R&D activities is impossible. However, 
we conduct panel data analysis using the aggregate information of R&D available 
from the three industrial censuses for the sake of a robustness check (see Appendix 
5.4 for the results). The results when the three censuses are applied resemble, 
to a certain extent, what we observed when only the industrial census of 2006 
was employed. Table 5.1 shows that R&D in Thailand, as a percentage of GDP, 
gradually increased during 2006–2017, while previous chapters show that MNEs 
involvements, especially through the FDI channel, and exports have started to play 
a vital role in the Thai economy since the late 1980s. Thus, the results revealed in 
employing the detailed information of 2006 would to some certain extent provide 
insightful information regarding the role of globalization within R&D activities.

The census of the year 2006 covers 73,931 plants, classified according to 
four-digit industry specifications of the International Standard of Industrial 

http://data.worldbank.org
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Classification (ISIC). The census was cleaned by checking duplicated samples; 
deleting establishments which had not responded to one or more of the key ques-
tions, such as those concerning sales values and output, and which had provided 
seemingly unrealistic information, such as negative output values or initial capital 
stock of less than 5,000 Baht ($200),7 deleting micro enterprises which do not 
hire paid workers (zero paid workers), and focusing on samples with more than 
ten workers to avoid problems related to self-employed samples. Seven industries 
that function either to serve niches in the domestic market (such as the processing 
of nuclear fuel and manufacture of weapons and ammunition) are in the service 
sector (for example, building and repairing of ships, manufacture of aircraft and 
spacecraft, and recycling), or are explicitly preserved for local enterprises (includ-
ing the manufacture of ovens, furnaces, and furnace burners and the manufacture 
of coke oven products) are excluded. All in all, the remaining plants accounted 
for 75 percent of Thai manufacturing gross output and 62 percent of manufac-
turing value added in 2006 (see the data employed in our empirical analysis and 
their correlations in Appendixes 5.1 and 5.2, respectively).

Table Appendix 5.3 presents the disaggregated R&D investment in Thailand 
from the industrial census 2006, conducted by the National Statistics Office 
(NSO). For R&D leading to improved production technology, firms in four 
industry areas, namely beverages, petroleum and chemical products, textiles, 
and electronics, dominate R&D activity. For example, in the manufacture of 
malt liquor and malt, more than 70% of total firms invested in R&D leading 
to improved production technology. This was followed by the manufacture 
of refined petroleum products (41 percent) and the manufacture of bearings, 
gears, and driving elements (35.5 percent). The percentage of firm participa-
tion in R&D leading to product development and process innovation tends to 
be less than that of R&D leading to improved production technology (Table 
Appendix 5.3: B and C). The highest percentage of firm participation in both 
product development and process innovation is around 43 percent for the 
manufacture of malt liquors, while their production technology rate is 71 per-
cent. However, the R&D intensity in product development (on average around 
5 percent of total sales) tends to be higher than that in improved produc-
tion technology (3.5 percent of total sales). Meanwhile, industries covered in 
product development are more diversified than the other two types of R&D. 
Electrical equipment and appliances, watches and clocks, rubber tires and tubes, 
and paints and printing inks are industries that have a high percentage of firm 
participation.

Econometric procedure

To examine a firm’s R&D decisions and R&D spillovers, a probit model is applied. 
There are two key problems related to OLS estimation under binary depend-
ent variables, i.e., 1 for firms that export and 0 otherwise. Firstly, the predicted 
value of dependent variables under OLS could be higher than 1 or be negative. 
Secondly, the linear relationship between the dependent and independent vari-
ables is generally assumed. However, the relationship between the probability of 
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investing in R&D and the explanatory variables could be non-linear. To limit the 
predicted value of dependent variables to lie between 0 and 1, the probit model 
is applied.

To deal with the endogeneity issue, especially for exports, the instrumental 
variable method is applied with the probit model (IV probit). The term instru-
ment variables refers to variables which statistically affect/determine exports but 
are not statistically significant in determining R&D. Effective rate of protection 
(ERP) and concentration ratio (CR4) are used as instrumental variables. For 
both, based on diagnostic tests, we found that the concentration ratio performs 
better as an instrument variable than the effective rate of protection. Thus, we 
use concentration as a key instrument variable in this study. Concentration ratio 
(CR4), which is used as an instrument variable for exports, is measured at the 
more aggregate level (the 3-digit ISIC classification) to guard against possible 
problems arising from the fact that two reasonably substitutable goods are treated 
as two different industries according to the conventional industrial classification 
at a high level of disaggregation.

To estimate a firm’s R&D expenditure (Equation 5.2), a sample-selection 
model is applied since the dependent variable (i.e., R&D expenditure) is observed 
only with firms deciding to invest in R&D (that is, R&D expenditure could be 
observed only in a restricted, non-random sample). There are two key equations 
in the model. The first equation (5.4) explains whether an observation is in the 
sample or not, while the second equation (5.5) determines the value of Y. Note 
that Y is the outcome variable, which is only observed when a variable Z is positive.
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When Equations (5.4) and (5.5) are solved together, the expected value of the vari-
able Y is the conditional expectation of Yi
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where l awi
¢( )= ( ) ( )¢ ¢f a aw wi i/ F  is the inverse Mills’ ratio. It is important to 

note that E Y x wi i i/ ,( ) = xi
¢b if the two error terms are uncorrelated, i.e., ρ = 0. 

In other words, if two error terms are uncorrelated, the simple OLS approach is 
efficient and unbiased in explaining Y, and we can apply either Maximum 
Likelihood simultaneously estimating Equations (5.4) and (5.5) or employ the 
Heckman two-step estimation.

In this study, we apply the two-step estimation since the model needs to take 
into account the possible endogeneity problem that could arise, especially for the 
export variable. The estimation procedure is as follows. First, we construct the 
inverse Mills' ratio from the probit model (IVprobit model) in each type of R&D 
and then estimate Equation (5.2) using cross-sectional models and include the 
inverse Mills’ ratio as an additional regressor. Note that the instrumental variable 
method is also applied at this stage.

5.4  MNEs, exporting and R&D activities: Empirical results

Tables 5.2, 5.3, and 5.4 illustrate the results of a firm’s R&D investment in terms 
of improved production technology, product development, and process inno-
vation, respectively. In each table, there are two columns. Column A presents 
the determinants of a firm’s R&D decision, which take a value of ‘1’ for a firm 
involved with R&D activity and ‘0’ otherwise, while column B shows the deter-
minants of a firm’s R&D intensity. Table 5.5 presents the determinants of R&D 
spillover for improved production technology (column A), product development 
(column B), and process innovation (column C).

The model reveals a negative and statistically significant relationship between 
multinational firms (MNE) and a firm’s decision to invest in R&D leading to 
both improved production technology and product development, but statisti-
cal insignificance in R&D leading to process innovation (Column A of Tables 
5.2–5.4). This implies that most MNE affiliates are unlikely to invest in R&D 
in the host country (Thailand), but instead they are likely to import technol-
ogy (technology transmission) from their parent company. In terms of improved 
production technology, this is plausible since R&D investment in such activity 
involves high fixed costs, while transportation costs have become cheaper; hence, 
it tends to be more efficient to invest in R&D activity at their headquarters and 
import technology to the host country. In addition, the decentralization of R&D 
activity related to production technology involves a high risk of the leakage of 
propriety assets, which are important in order to maintain the firm’s ownership 
advantage in international operations.

In terms of product development, the innovation process involves complex 
communication and cooperation within a firm, encompassing product design, 
the efforts of a production team, and marketing among other stakeholders. In 
addition, face-to-face communication, inter-departmental relationships, and 
teamwork are required for the development of innovation to prosper. Thus, it 
would be more efficient for MNEs to develop/innovate new and core products 
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in their headquarters, instead of decentralizing such activity to their MNE affili-
ates. However, MNEs still listen and gather information from their affiliates to 
ensure that the innovated products match efficiently with consumer preference in 
different locations. The statistical insignificance found in R&D leading to process 
innovation implies that some MNEs began to invest in such R&D in the host 
country, including introducing ‘lean processing’ operations, but the proportion 
of firms who invest in such activities is still low.

Interestingly, when R&D intensity is considered (Column B of Tables 5.2–
5.4), a positive relationship is found for the interaction term between MNEs 

Table 5.2  Estimation results of R&D improved production technology (both 
domestic and foreign firms)

 Column A
A firm’s decision to invest 
in R&D

Column B
R&D intensity (% of 
sales)

Coefficient Z-statistics Coefficient Z-statistics

Intercept −12.37 −9.80*** −3.16 −1.32
MNEij −11.13 −1.60** −4.15 −0.24
Exij 0.9 1.36 0.08 0.1
Ageij 0.07 2.72*** 0.07 1.14
Ageij

^2 – – – –
PRODij −0.08 −3.53*** 0.003 0.07
Sizeij 0.99 7.51*** 0.43 1.79**
Sizeij

^2 −0.02 −5.90*** −0.01 −1.99***
KLij 0.07 4.67*** −0.006 −0.12
BOIij −0.09 −0.31 – –
regionij 0.02 0.41 0.14 1.62**
Networkj 0.43 2.30*** 1.14 2.78***
MNEij×Auto dummy 12.76 0.8 31.09 1.60**
MNEij×Hard disk 

dummy
1.96 0.09 92.38 2.63***

Inversed mill ratio – – −0.4 −0.3
Dj Included Included
No. of obs 17,427 1018
Log likelihood 5316.07 Root MSE = 0.89
Wald chi2 1254.87 (Prob>chi2 = 0.00)  
Wald-test for 

exogeneity
1.32 (Prob>chi2 = 0.25)  

Note: (1) Column A is estimated by IVProbit model using concentration ratio as the instrument 
for exports, and Column B is estimated by 2SLS and a sample-selection model. Logarithm is 
used for Age, Size, and KL while the ratio is applied for MNE (the share of foreign firms), EX 
(the share of exports to total sales), and Network (the share of trade in parts and components 
to total trade).
(2) *, **, and *** indicate the significant level at 10, 5, and 1 percent, respectively.
(3) Industrial dummy variables are included (according to ISIC) in the estimation.
Source: Author’s estimations.
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and the automotive industry dummy variable for all three types of R&D activity. 
In terms of the hard disk drive industry, such a positive relationship is found 
for R&D improved production technology and R&D product development. 
This result shows that MNE affiliates in both industries set up R&D activities 
in Thailand, confirming the world-class production bases of the country in these 
two industries. Meanwhile, the expenditure of R&D activities in these two indus-
tries tends to be far higher than in others, resulting in a significant coefficient 
corresponding to such interaction terms.

Table 5.3  Estimation results of R&D product development (both domestic and 
foreign firms)

 Column A
A firm’s decision to invest in 
R&D

Column B
R&D intensity (% of 
sales)

Coefficient Z-statistics Coefficient Z-statistics

Intercept −11.53 −9.34*** −2.43 −1.12
MNEij −16.44 −2.57*** 7.44 0.52
Exij 1.9 3.35*** −0.55 −0.79
Ageij 0.12 4.87*** −0.02 −0.33
Ageij

^2 – – – –
PRODij −0.09 −4.10*** 0.08 2.11***
Sizeij 0.99 7.89*** 0.39 1.64**
Sizeij

^2 −0.02 −6.37 −0.01 −1.88**
KLij 0.04 3.21*** 0.05 2.01***
BOIij −0.6 −2.29*** – –
regionij 0.26 5.22 0.41 3.50***
Networkj 0.52 2.92*** 0.52 1.54*
MNEij×Auto dummy −8.84 −0.53 53.59 2.12***
MNEij×Hard disk 

dummy
9.96 0.49 94.67 2.40***

Inversed mill ratio – – 0.14 0.52
Dj Included Included
No. of obs 17,427 1191
Log likelihood 5058.57 Root MSE = 0.98
Wald chi2 1643.85 (Prob>chi2 = 0.00)  
Wald-test for 

exogeneity
0.33 (Prob>chi2 = 0.56)  

Note: (1) Column A is estimated by IVProbit model using concentration ratio as the instrument 
for exports, and Column B is estimated by 2SLS and a sample-selection model. Logarithm is 
used for Age, Size, and KL while the ratio is applied for MNE (the share of foreign firms), EX 
(the share of exports to total sales), and Network (the share of trade in parts and components 
to total trade).
(2) *, **, and *** indicate the significant level at 10, 5, and 1 percent, respectively.
(3) Industrial dummy variables are included (according to ISIC) in the estimation.
Source: Author’s estimations.
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In contrast to MNEs, a positive sign is found for the exporting variable. 
However, the model shows a positive, but statistically insignificant, relation-
ship between exporting and a firm’s decision to invest in R&D leading to both 
improved production technology and process innovation (Tables 5.2 and 5.4). 
The statistical insignificance implies that the probability of firms investing in 
R&D for improving production technology and process innovation is not sig-
nificantly affected by market destination, neither domestic nor export markets.

This study finds a positive and statistically significant relationship between 
exports and a firm’s decision to invest in R&D product development (Table 5.3). 

Table 5.4  Estimation results of R&D process innovation (both domestic and foreign 
firms)

 Column A
A firm’s decision to invest in 
R&D

Column B
R&D intensity (% of 
sales)

Coefficient Z-statistics Coefficient Z-statistics

Intercept −11.54 −8.35*** −0.3 −0.11
MNEij −9.69 −1.25 11.89 0.83
Exij 0.34 0.47 −0.56 −1
Ageij 0.35 2.47*** 0.1 0.37
Ageij

^2 −0.04 −1.52* −0.03 −0.52
PRODij −0.12 −4.40*** 0.07 1.46*
Sizeij 0.88 6.03*** 0.12 0.43
Sizeij

^2 −0.02 −4.38*** −0.008 −1.01
KLij 0.05 3.04*** −0.04 −1.14
BOIij −0.009 −0.03 – –
regionij 0.13 2.25*** 0.26 2.05***
Networkj 0.04 0.17 0.63 1.77**
MNEij×Auto dummy 16.65 0.96 57.39 2.52***
MNEij×Hard disk 

dummy
−36.99 −1.29 −1 −0.02

Inversed mill ratio – – 1.82 2.20***
Dj Included Included
No. of obs 17,473 748
Log likelihood 5893.83 Root MSE = 0.88
Wald chi2 917.03 (Prob>chi2 = 0.00)  
Wald-test for 

exogeneity
0.36 (Prob>chi2 = 0.55)  

Note: (1) Column A is estimated by IVProbit model using concentration ratio as the instrument 
for exports and Column B is estimated by 2SLS and a sample-selection model. Logarithm is 
used for Age, Size, and KL while the ratio is applied for MNE (the share of foreign firms), EX 
(the share of exports to total sales), and Network (the share of trade in parts and components 
to total trade).
(2) *, **, and *** indicate the significant level at 10, 5, and 1 percent, respectively.
(3) Industrial dummy variables are included (according to ISIC) in the estimation.
Source: Author’s estimations.



 MNEs, exporting, and R&D activities in Thailand 157

T
ab

le
 5

.5
  E

st
im

at
io

n 
re

su
lts

 o
f R

&
D

 s
pi

llo
ve

rs
 (

do
m

es
tic

al
ly

 o
w

ne
d 

fir
m

s’
 d

ec
is

io
n 

to
 in

ve
st

 in
 R

&
D

)

 
C

ol
um

n 
A

R
&

D
 im

pr
ov

ed
 te

ch
no

lo
gy

C
ol

um
n 

B
R

&
D

 p
ro

du
ct

 d
ev

el
op

m
en

t
C

ol
um

n 
C

R
&

D
 p

ro
ce

ss 
in

no
va

ti
on

C
oe

ffi
ci

en
t

Z-
st

at
ist

ic
s

C
oe

ffi
ci

en
t

Z-
st

at
ist

ic
s

C
oe

ffi
ci

en
t

Z-
st

at
ist

ic
s

In
te

rc
ep

t
−1

4.
06

−1
0.

91
**

*
−1

2.
23

−8
.9

0*
**

−1
2.

78
−1

1.
03

**
*

FO
R

j
0.

00
4

1.
50

*
0.

00
4

1.
70

**
0.

00
3

1.
76

**
E

x ij
−1

.3
−1

.2
7

1.
34

1.
45

*
−2

.0
2

−1
.2

A
ge

ij
0.

05
1.

62
**

0.
1

3.
64

**
*

0.
17

1.
56

**
A

ge
ij^2

–
–

–
–

−0
.0

2
−0

.8
1

PR
O

D
ij

−0
.1

4
−5

.6
7*

**
−0

.1
4

−5
.4

8*
**

−0
.1

4
−6

.5
9*

**
Si

ze
ij

1.
06

7.
21

**
*

1.
02

7.
29

**
*

0.
92

6.
51

**
*

Si
ze

ij^2
−0

.0
2

−5
.4

0*
**

−0
.0

2
−5

.6
4*

**
−0

.0
2

−4
.6

0*
**

K
L ij

0.
1

5.
88

**
*

0.
06

4.
24

**
*

0.
07

4.
71

**
*

B
O

I ij
0.

92
2.

08
**

*
−0

.2
9

−0
.7

1.
08

1.
49

*
re

gi
on

ij
−0

.0
2

−0
.4

3
0.

22
4.

24
**

*
0.

06
1.

19
N

et
w

or
k j

0.
45

1.
84

**
0.

64
2.

92
**

*
–

–
D

j
In

cl
ud

ed
In

cl
ud

ed
In

cl
ud

ed
N

o.
 o

f o
bs

16
,2

21
16

,2
45

16
,2

89
L

og
 li

ke
lih

oo
d

73
47

.5
1

70
95

.7
10

29
0.

9
W

al
d 

ch
i2

11
67

.4
 (

pr
ob

>c
hi

2  =
 0

.0
0)

13
70

.4
 (

pr
ob

>c
hi

2  =
 0

.0
0)

1 
(p

ro
b>

ch
i2  =

 0
.0

0)
W

al
d-

te
st

 fo
r 

ex
og

en
ei

ty
1.

88
 (

pr
ob

>c
hi

2  =
 0

.1
7)

1.
77

 (
pr

ob
>c

hi
2  =

 0
.1

8)
1.

04
 (

pr
ob

>c
hi

2  =
 0

.3
1)

N
ot

e:
 (

1)
 C

ol
um

n 
A

 is
 e

st
im

at
ed

 b
y 

IV
Pr

ob
it 

m
od

el
 u

si
ng

 c
on

ce
nt

ra
tio

n 
ra

tio
 a

s 
th

e 
in

st
ru

m
en

t f
or

 e
xp

or
ts

 a
nd

 C
ol

um
n 

B
 is

 e
st

im
at

ed
 b

y 
2S

L
S 

an
d 

a 
sa

m
pl

e-
se

le
ct

io
n 

m
od

el
. L

og
ar

ith
m

 is
 u

se
d 

fo
r 

A
ge

, S
iz

e,
 a

nd
 K

L
 w

hi
le

 t
he

 r
at

io
 is

 a
pp

lie
d 

fo
r 

E
X

 (
th

e 
sh

ar
e 

of
 e

xp
or

ts
 t

o 
to

ta
l s

al
es

) 
an

d 
N

et
w

or
k 

(t
he

 s
ha

re
 o

f t
ra

de
 

in
 p

ar
ts

 a
nd

 c
om

po
ne

nt
s 

to
 t

ot
al

 t
ra

de
).

(2
) 

*,
 *

*,
 a

nd
 *

**
 in

di
ca

te
 t

he
 s

ig
ni

fic
an

t 
le

ve
l a

t 
5,

 1
0,

 a
nd

 1
5 

pe
rc

en
t,

 r
es

pe
ct

iv
el

y.
(3

) 
In

te
ra

ct
io

n 
te

rm
s 

be
tw

ee
n 

FO
R

 a
nd

 in
du

st
ry

 d
um

m
y 

va
ri

ab
le

s 
ar

e 
al

l i
ns

ig
ni

fic
an

t.
(4

) 
In

du
st

ri
al

 d
um

m
y 

va
ri

ab
le

s 
ar

e 
in

cl
ud

ed
 (

ac
co

rd
in

g 
to

 I
SI

C
) 

in
 t

he
 e

st
im

at
io

n.



158 MNEs, exporting, and R&D activities in Thailand 

The statistical significance for R&D product development, but not for produc-
tion technology and process innovation, could reflect the fact that while export-
ers tend to learn more about competing products and customer preferences in 
international markets, the ability to access information related to improving pro-
duction technology and process innovation is still limited. The information on 
competing products and customer preferences could come from customer feed-
back, export intermediaries, and other foreign agents. Thus, information passed 
on from foreign customers helps firms innovate/tailor their products to meet 
the specific needs of international markets. It is noteworthy that although the 
relationship of exports and the other two R&D activities is statistically insignifi-
cant, the positive sign of these variables could, to some extent, reflect the intense 
global competition that would begin to stimulate firms to invest in R&D, leading 
to improved production technology and process innovation.

The model also shows that firm age and firm size have a positive and signifi-
cant impact in determining a company’s decision to invest in R&D for improved 
production technology and product development. The positive sign of firm age 
in these two R&D equations supports the argument that older firms tend to have 
more experience in changing production processes and adopting new technology 
than younger firms. Interestingly, with R&D process innovation, we find that 
(Age^2) is negative and statistically significant along with a significantly positive 
sign of Age. This implies that the incentive of firms to invest in process innova-
tion would become negative when the firms are getting too old. In this study, we 
find that when a firm is over 70 years old, the probability of it investing in R&D 
process innovation becomes negative. Note that the negative sign of Age^2 is also 
found in R&D improved production technology and R&D product develop-
ment, but at a level that is statistically insignificant.

The non-linear relationship between firm size (Sizeij) and the decision of a firm 
to invest in R&D activity is also revealed in this study. The positive sign of firm 
size reflects the fact that R&D activity involves high fixed costs. Meanwhile, the 
capital market is imperfect, so larger firms, which are likely to have the stability 
of funding, can afford to invest more in R&D than smaller ones. However, the 
negative sign of Size^2 shows that this factor becomes less important in affecting a 
firm’s decision to invest in all three types of R&D when it reaches a certain level. 
In other words, after the firm reaches the break-even point, other factors become 
more important within their decision making. In this study, such a level of firm 
size, measured by sales, would be around 126 billion Baht. Firm size is also sta-
tistically significant in R&D intensity for both improved production technology 
and product development.

In addition to firm age and firm size, our study finds a negative and statisti-
cally significant relationship between a firm’s productivity (PRODij) and their 
decision to invest in all three types of R&D. This result stands in contrast to the 
expected positive sign. The negative relationship shown in this study implies that 
the probability of a firm with lower productivity to invest in R&D is higher than 
that with higher productivity. This tends to reflect a possible catching-up behav-
ior at the firm level, not only to improve its own productivity but also to survive 
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in an intensely competitive environment. The coefficient corresponding to this 
variable is highest for R&D process innovation, followed by R&D product devel-
opment and improved production technology. This may reflect the fact that to 
improve their productivity, (smaller) firms tend to use process innovation before 
improving production technology, which involves relatively higher fixed costs. 
Interestingly, once firms have already made a decision to invest in R&D, a firm 
that has higher productivity tends to invest more in R&D, especially in product 
development. This is shown by the positive sign of a firm’s productivity (PRODij) 
in determining R&D intensity. As productivity could affect the prospects of the 
firm’s future profitability, those with higher productivity are likely to spend more 
on R&D investment (Lazonick, 2006).

The model also shows that firms producing more capital-intensive goods 
have a higher probability of being involved in all three types of R&D activity, 
confirming that the nature of an industry could influence a firm’s decision to 
invest in R&D. This study also finds that infrastructure tends to be a crucial 
factor positively influencing a firm’s decision to invest in all three types of 
R&D. This is reflected by the positive coefficient corresponding to ‘region’ in 
both a firm’s decision to invest in R&D and R&D intensity (Columns A and 
B of Table 5.2–5.4).

The statistically insignificant relationship between government policy 
(BOI) and a firm’s R&D decision is found in R&D leading not only to 
improved production technology, but also process innovation.8 This result 
could, to some degree, reflect the case that government policy alone is not 
effective enough to influence a firm’s decision to set up R&D activity. By 
contrast, other fundamental variables, such as firm age, size, productivity, and 
other industrial characteristics, play a more crucial role in influencing the deci-
sion making of firms. However, when we consider only domestically owned 
operations in R&D spillover (Table 5.5), government policy (BOI) positively 
increases the probability of a firm investing in R&D, especially in terms of 
improved production technology. Thus, the insignificant effect of BOI found 
here tends to be dominated by foreign firms, for which most of their decisions 
are influenced by their parent company (firm-specific factors), while govern-
ment policy is less relevant. Government policy, by contrast, tends to be more 
important in the decision making of domestically owned firms in setting up 
R&D since most of them are at a disadvantage in terms of proprietary assets 
and need additional support from the government.

Meanwhile, the positive relationship of ‘Network’ and a firm’s decision to 
invest in R&D supports the role of international production networks in pro-
moting a firm’s R&D decision making. The dynamism of industries involved 
in a production network is likely to require more R&D investment to keep the 
industry upbeat and competitive in international markets. In addition to a firm’s 
decision making, ‘Network’ is also statistically significant and positive in terms 
of the R&D intensity for all three types. This implies that the higher the degree 
of involvement in international production networks, the greater the amount of 
R&D expenditure is to be expected.
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It is noteworthy that some fundamental variables, such as firm age, are statisti-
cally insignificant in R&D intensity equations (Equation 5.2). The inability to 
effectively capture their relationships could result from the smaller sample size 
of firms who are involved in R&D activity. In addition, the variation of R&D 
expenditure is limited among these firms. For example, in R&D improved pro-
duction technology, there are only 1,018 firms who decided to set up R&D activ-
ity, and the R&D expenditure is mostly set at less than (or equal to) 10 percent. 
The low variation of R&D expenditure may make it rather difficult to reveal the 
relationship, statistically.

R&D spillovers

Interestingly, although there is evidence that most multinational firms tend to 
import technology, instead of establishing R&D activity in the host country 
(except some industries such as the automotive and hard disk drive industries), 
multinational firms tend to stimulate indigenous firms to invest more in R&D 
activity (spillovers). Such evidence is supported by the positive and statistical sig-
nificance of the share of foreign ownership at the industry level (FORj) and a 
domestically owned firm’s R&D decision making (Table 5.5). Among the three 
types of R&D activity, the spillover tends to be strong with product develop-
ment, followed by process innovation. The strong spillovers in product develop-
ment and process innovation support the important processes of demonstration 
and imitation in generating R&D spillovers. The intense competition generated 
from MNEs entering markets might play some role in generating spillovers and 
encouraging domestic firms to invest in R&D and reduce costs. However, the 
relatively weak significance of FOR in R&D for improved production technology 
may arise because of the relatively high fixed costs of such investment limiting the 
possible positive effect that could arise from demonstration and imitation effects. 
Note that there is no industry outliner in stimulating spillovers as coefficients 
corresponding to interaction terms between FOR and industry dummy variables, 
including the hard disk drive and automotive industry, are statistically insignifi-
cant and excluded from the reported results.

The model reveals the mild significance of exporting and a firm’s decision to 
invest in R&D leading to product development, while there is no positive and sig-
nificant effect of exports on a firm’s decision to invest in R&D leading to produc-
tion technology and process innovation. This is consistent with the above findings 
when we include both domestic and foreign firms; that is, entering an export mar-
ket tends to help firms get/learn more information about products and consumer 
preferences than production technology and process innovation. However, the 
smaller coefficient of this variable, compared to the situation wherein we con-
sider both foreign and domestic firms, reflects the fact that domestic firms still 
have limited knowledge in the world market, especially in terms of networking, 
compared to foreign firms. In addition, the negative relationship between export-
ing and a firm’s decision to invest in R&D production technology also reflects 
the fact that indigenous firms, who export, could access/update new production 
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technology easier than other domestic firms so that they are likely to import pro-
duction technology, instead of becoming involved in ‘technology generation’.

Firm age, firm size, and capital intensity matter in affecting the decision of 
domestically owned firms to invest in all types of R&D activity (Table 5.5). A 
positive relationship between these variables and a firm’s R&D decision mak-
ing is found. In particular, the non-linear relationship between firm size and the 
firm’s R&D decision making is revealed in all three types of R&D activity. The 
catching-up behavior at the firm level is still found in the case of domestically 
owned firms as suggested by the negative and statistical significance of coeffi-
cients corresponding to a firm’s productivity variable. The production network 
(Network) tends to positively and significantly affect the probability of a domestic 
firm investing in R&D product development and production technology, but 
there is no such evidence for R&D process innovation.

5.5  Conclusions

This chapter examines the impact of globalization, in terms of MNE involve-
ment and exporting, on R&D activity using plant-level data in the Thai manu-
facturing context. Three types of R&D investment are considered, namely R&D 
leading to improved production technology, R&D leading to product develop-
ment, and R&D leading to process innovation. Results show that firm-specific 
factors, including age, size, productivity, and capital–labor ratios are crucial in 
determining R&D activity. Government policy, expedited through the Board of 
Investment, could help stimulate R&D activity, mostly for indigenous firms in 
the areas of production technology and process innovation, while infrastructure 
is pivotal in promoting all types of R&D activity.

MNEs do not have a significant positive direct impact on influencing a firm’s 
decision to invest in all types of R&D. This implies that most MNE affiliates 
still import technology from their parent companies. The negative and signifi-
cant impact of MNEs on R&D leading to product development also confirms 
that almost all R&D activity directed at innovating new products is still under-
taken within the parent company. However, the automotive and hard disk drive 
industries are two exceptional cases wherein MNE affiliates have a significant 
and positive impact on R&D activities in Thailand. Particularly in the case of the 
automotive industry, the entering of MNEs into the market generates all three 
types of R&D activity in Thailand, while in the hard disk drive industry, the role 
of MNEs is found more in product development and production technology. 
These results confirm the world-class production base status of the country in 
these two industries.

Though most MNEs are unable to generate a positive and direct impact on 
R&D activity in the host country, they are able to generate a spillover effect by 
stimulating indigenous firms to invest in R&D activity, especially for product 
development and process innovation. Exporting tends to have a positive and sig-
nificant impact only on a firm’s decision to invest in R&D leading to product 
development. This implies that entering an export market tends to help firms 



162 MNEs, exporting, and R&D activities in Thailand 

learn more about competing products and customer preferences, but the ability 
to access the information related to improving production technology and pro-
cess innovation is limited from the exporting channel. Participating in an interna-
tional production network promotes firms to invest in all types of R&Ds.

Appendix 5.1 

Table Appendix 5.1  Data used in the empirical model

Variable Obs Mean Std. Dev. Min Max

RDTechij 27,358 0.06 0.23 0.00 1.00
RDTechExij 1,558 0.59 0.92 0.00 4.61
RDProductij 27,358 0.06 0.24 0.00 1.00
RDProductExij 1,731 0.73 1.01 0.00 4.61
RDProcessij 27,358 0.04 0.20 0.00 1.00
RDProcessExij 1,118 0.56 0.90 0.00 4.62
MNEij 27,358 0.01 0.00 0.01 0.02
Exij 27,358 0.06 0.17 0.00 0.69
Sizeij 27,355 15.52 3.76 0.00 26.36
Ageij 27,358 2.18 0.85 0.00 4.60
PRODij 26,125 11.70 1.92 −4.62 19.07
KLij 27,358 11.53 2.06 4.34 20.32
BOIij 27,358 0.15 0.35 0.00 1.00
regionij 27,358 0.59 0.49 0.00 1.00
Networkj 17,998 0.02 0.09 0.00 1.00

Note: All variables are in logarithm, except RDTechij, RDProductij, RDProcessij, BOIij, and regionij
Source: Author’s calculations.
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This appendix shows the results when the industrial censuses of 2006, 2011, 
and 2016 are employed to form a panel data analysis of R&D determinants. As 
mentioned earlier, only R&D activities in the 2006 census were disaggregated, 
while the other 2 years provided only aggregate information, that is, (1) whether 
a firm is involved in R&D activity and (2) if so, how much the firm spent on such 
activity. The binary dummy variable can be used to determine the decision of a 
firm to invest in R&D, while the latter is used to determine R&D expenditure 
as a percentage of total sales. The data for estimation can be seen in Chapter 6, 
Appendix 6.1. A two-step estimation taking into account the possible endogene-
ity problem of the export variable is applied. The estimation procedure is similar 
to that applied for the 2006 census; that is, first, we construct the inverse Mills' 

Table Appendix 5.4B  Results for domestic firms (spillover)

 Column A
A firm’s decision to invest in 
R&D

Column B
R&D intensity  
(% of sales)

Coefficient SE Coefficient SE

Intercept −12.17 1.893*** −0.03 0.038
FORj 3.10 0.614*** −0.10 0.208
Exij 0.30 0.144*** −0.01 0.008
Ageij −0.04 0.175 0.005 0.006
Ageij

^2 0.03 0.033 −0.001 0.001
PRODij −0.04 0.027 0.001 0.001
Sizeij 0.97 0.205*** 0.004 0.004
Sizeij

^2 −0.02 0.006*** −0.0002 0.0001**
KLij 0.02 0.017 0.0004 0.0006
BOIij 0.31 0.079*** 0.02 0.008**
regionij −0.06 0.024*** −0.001 0.0008*
Networkj −0.67 0.164*** 0.02 0.022
Inversed mill ratio   0.09 0.055
Year dummy Yes Yes
Industrial dummy Yes Yes
No. of obs 10,069 10,069
No. of groups 4188 4188
Wald (Prob>chi2) 0.000 0.000
Log pseudolikelihood −3082.30  
Rsq-within   0.060
between   0.090
overall   0.068

Note: Logarithm is applied, except Networkjt (the share of trade in parts and components to 
total trade); BOIij and regionij. *, **, and *** indicate the significant level at 10, 5, and 1 percent, 
respectively.
Source: Author’s estimations.
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ratio from the panel probit model and then we estimate the determinants of 
R&D expenditure, including the inverse Mills' ratio as an additional regressor. A 
random-effect panel model is applied for both processes due to the time-invariant 
of regional variable, while the Hausman test suggests a mild rejection in prefer-
ring the random-effect model.

The results resemble to a certain extent the scenario we observed when 
only the industrial census of 2006 is applied (Table Appendix 5.4A). This 
could be because the aggregation of R&D expenditure and R&D intensity 
was relatively small for firms in Thailand, on average less than 2 percent of 
sales, so that coefficients associated with most fundamentals when R&D 
intensity is employed as the dependent variable are statistically insignificant. 
The significance of some fundamentals was revealed when the decision of 
firms to invest in R&D is considered as the dependent variable. In particular, 
some firm-specific factors matter in determining a firm’s decision to invest in 
R&D, including a firms’ ownership, the ability of firms to participate in export 
market, and a firm’s size. Receiving BOI privileges also affects the probability 
of firms investing in R&D activities.

Interestingly, the negative and statistically significant relationship between 
multinational firms (MNE) and a firm’s decision to invest in R&D implies 
that most MNE affiliates are still unlikely to invest in R&D in the host country 
(Thailand). This reflects the fact that most are likely to import technology (tech-
nology transmission) from their parent company. With the exception of the auto-
motive and electronic sectors, where MNEs tend to set up some R&D activities 
in Thailand, this is reflected by the positive and significant coefficients associated 
with the interaction term between MNEs and industrial dummy variables of these 
two sectors in the R&D expenditure equation (Table Appendix 5.4A, column 
D). This result confirms what was revealed when the disaggregated information 
of R&D activities in 2006 was employed.

The spillover effect is revealed even when the panel data is applied. Such evi-
dence is supported by the positive and statistical significance of the share of for-
eign ownership at the industry level (FORj) (Table Appendix 5.4B). Although 
there is evidence that most multinational firms tend to import technology instead 
of establishing R&D activity in the host country, multinational firms tend to 
stimulate indigenous firms to invest more in R&D activity. BOI privileges (BOIij) 
could spur R&D activity, and from the panel data analysis, its effectiveness tends 
to be dominated by domestically owned firms (Table Appendix 5.4B). This result 
resembles the findings uncovered when the 2006 industrial census is employed.

Notes
1 Note that the effort of learning and adapting the associated technology is linked 

with the dollar-amount of cost so that the local firm has to decide regarding its 
efforts to learn the associated advanced technology.

2 That is, market research has to be done, option appraisals completed, existing 
products modified, and new distribution networks set up.
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3 Note that this includes a company that hires other companies to conduct R&D 
activity.

4 Note that all plants with FDI (regardless of the magnitude of the foreign share in 
capital stock) are considered as foreign plants. The cutting point (i.e., 0 percent) 
seems to be slightly higher than that widely used by the International Monetary 
Fund (IMF) and other institutions, such as the Organization for Economic 
Co-operation and Development (OECD) and the US Department of Commerce, 
as well as several scholars studying multinational firms (e.g., Lipsey, 2001), that is, 
10 percent. However, the choice is dictated by data availability since information 
on foreign ownership in the census is reported with a wide range.

5 Our paper also examines the role of market structure within R&D activity. The con-
centration ratio (CR4) is calculated using data on large corporations from Business 
On-Line, supplemented by a large number of related sources, to estimate the sales 
of the largest four firms in each industry. However, as found in many previous stud-
ies, such as Mishra (2007) and Cohen and Levin (1989) and works cited therein, 
this variable is statistically insignificant in directly determining R&D investment. 
However, Jongwanich and Kohpaiboon (2008) found that market concentration 
has a negative and significant effect on exports. Thus, this implies that market struc-
ture could directly influence a firm’s R&D decision making and R&D intensity 
through the export channel. This is supported by most previous empirical studies 
in that when an export variable is included in the R&D determinant model, market 
structure (concentration ratio or Herfindahl index) would not be included in the 
model (e.g., Aw et al., 2011; Meyer, 2009; Salomon and Shaver, 2005).

6 Note that in our empirical model, we also include an interaction term between 
MNEs and exports, MNEs and production networks, and MNEs and age to cap-
ture the indirect effects that may occur between domestic-oriented MNEs and 
export-oriented MNEs, between MNEs in and out production network, and 
MNEs of different ages, but the results are statistically insignificant.

7 Note that if we alter the criteria to 10,000 Baht, the number, which would be 
dropped from our samples, increased to 1,289 samples (another 500 samples).

8 Note that the insignificance of this variable may arise from the fact that the avail-
able measurement of government policy used here could not effectively capture 
the overall policies implemented by the government. The disaggregated details of 
government policy in each industry, which so far are not available, may help to 
improve the accuracy of our model.
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As mentioned earlier in the book, since the onset of the new millennium, anti-
globalization sentiment has grown stronger, especially in the realm of trade and 
investment liberalization. The use of so-called industrial policy, nonneutral inter-
industry (and sometimes interfirm) incentives, including trade protection and 
investment incentives, has regained policy attention in the last two decades as 
many countries have been disappointed by pursuing the conventional economic 
policies geared toward globalization (Pack and Saggi, 2006; Cimoli, Dosi, and 
Stiglitz, 2009; Chang and Andreoni, 2016). This has led the governments of 
many countries to step in and try to alter the structure of production in favor 
of sectors that are expected to offer better prospects for economic growth in a 
way that would not occur if they operated under purely market forces. Whether 
industrial policy, particularly in terms of trade and investment incentives, helps 
boost productivity remains unclear. Chang and Andreoni (2016) argued that 
non-tariff measures employed in East Asian economies over the past decades con-
tributed to economic success. Melitz (2005), Greenwald and Stiglitz (2006), and 
Aghion et al. (2015) were in favor of the role of industrial policy in generating 
economic growth, but the effectiveness of such policy depends on the supporting 
environment, including the shape of the learning curve, the degree of substitut-
ability between domestic and foreign goods, and domestic competition.

Against this backdrop, this chapter examines the role of industrial policy in 
firm productivity, using the available panel data for Thai manufacturing, i.e., 
2006, 2011, and 2016, to form a case study. A range of industrial policy tools 
is defined, including tariff measures, subsidies as non-technical non-tariff meas-
ures (NTMs),1 and investment incentives, which comprise the main tools used in 
Thailand. In addition, the effect of partial trade liberalization, undertaken through 
free trade agreements (FTAs) between Thailand and its trading partners, on firm 
productivity is examined. The proliferation of FTAs, to some certain extent, could 
be treated as one of the instruments comprising industry policy. Liberalization 
through FTAs is at best partial, as trade barriers are eliminated only for some 
trading partners, and concessions within each FTA and among various FTAs are 
different.2 The study in this chapter contributes to the existing literature in at 
least four ways. First, we use a wider scope of industrial policy tools than previous 
studies, including tariff protection, investment promotion measures, and export 

Trade and investment policies 
on firms’ productivity

6
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Trade and investment policies on firms’ 
productivity

subsidies. Empirical works examining the effects of industrial policy employing a 
wider scope of policy tools remain sparse. To the best of our knowledge, the only 
comparable study is Aghion et al. (2015) in the context of Chinese medium-sized 
and large enterprises from 1998 to 2007. China possesses unique features, such 
as its enormous domestic market, its long experience under a centralized system, 
and the strong role of the government. Hence, one needs to be cautious in gen-
eralizing their findings to much smaller developing countries where governments 
have a considerably diminished role and are subject to weak institutional factors.

Second, the tariff protections applied here comprise both nominal and effec-
tive tariffs. With nominal tariffs, the effects on finished (output) and raw mate-
rial (input) products are separately examined. The different impacts of such tariff 
reductions are revealed in empirical studies. For example, Amiti and Konings 
(2007) and Topalova and Khandelwal (2011) showed that reductions in input tar-
iffs induce more productivity than those in output tariffs in Indonesia and India, 
respectively. By contrast, Yu (2015) revealed that a reduction in output tariffs gen-
erated more productivity in China, while Jongwanich and Kohpaiboon (2017b), 
using data from Thailand for 1996–2011, argued that both input and output tar-
iffs are crucial within trade policy reform in improving firm productivity, and that 
effective rates of protection (ERP) matter more in terms of firms’ decision making 
in Thailand. In terms of effective rates of protection, this study includes not only a 
traditional ERP measure, but also a measure incorporating possible water in tariffs; 
that is, tariffs imposed are not effective in protecting firms in industries.

Third, to take into account the key inference from a self-selection hypoth-
esis, which is that firms entering export markets are already more productive, the 
nature of trade policy and firms’ market orientation are treated as two separate 
explanatory variables within the analysis. While both could be on a par in terms 
of their important influence on productivity, they remain two different entities. 
The former relates to the policy environment, whereas the latter concerns firms’ 
decision-making processes. In other words, this study carefully delineates the pos-
sible effects between trade (export and import) and trade policy (such as cross-
border protection) on productivity. The impacts of global production networks 
on productivity are also examined in this chapter. Fourth, our paper examines 
the effects of FTA-induced trade liberalization on firm productivity. Few empiri-
cal works have investigated these effects, focusing predominately on its impact 
on developed country firms instead (e.g., Lilleva, 2008; Hayakawa, 2012). To 
examine the effect of such FTAs, a new ERP across industries is estimated, using 
the weighted average of tariffs between most-favored-nation (MFN) rates and the 
preferential tariffs offered in FTAs. Import values and preferential import values 
are used as the alternative weight in estimating the ERP. Such an estimate is able 
to capture partial trade liberalization through FTAs in Thailand.

6.1  Industrial policy: Literature survey

The debate over implementing industrial policy first introduced in the 18th 
century continues unabated. On the one hand, based on neoclassical economic 
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theory, selective industrial policies tend to distort the allocative efficiency of mar-
kets. Markets encourage a competitive environment among firms, reward effi-
cient entrepreneurs, and drive inefficient firms out of the market. In addition, 
firms must undertake innovation to maintain their competitiveness. Many schol-
ars (e.g., Baldwin, 1969; Krueger, 1978, Bhagwati, 1978) in the early 1970s 
believed that government failure was worse than market failure and that trade and 
investment liberalization, together with macroeconomic stability, represented the 
basic requirements for productivity improvements, skill upgrading, growth, and 
industrialization. Two influential works, Krueger (1978) and Bhagwati (1978), 
showed that export growth supported by well-publicized and stable government 
commitment comprised the most favorable conditions for economic growth. 
Particularly, Bhagwati (1978) pointed out that an export-promoting strategy 
seems to be more neutral among industries and the incentives provided tend to 
be less chaotic. Edwards (1998), Sachs and Warner (1995), and Dollar (1992) 
acknowledged that liberalization is conducive to economic growth.3 Harrison 
and Rodriguez-Clare (2010) emphasized that based on various econometric 
studies, there was no significant impact of tariff protection on economic growth/
productivity and no favorable evidence to justify subsidies to foreign investment. 
By contrast, they show that numerous studies highlight the adverse impact of 
trade protection and quotas on productivity improvements/economic growth. 
Esser et al. (1996) and Taylor (1998) based on the experience of Latin America, 
Di Maio (2009) from within the machine tool industry in Latin America, and 
Altenburg (2011) reporting on the breeder reactor industry in Germany and the 
Concorde project in France revealed failures of the import-substitution strategy. 
In particular, these industries were unable to become competitive and productive 
after liberalization.

On the other hand, there is evidence that industrial policy has played an 
important and successful role in supporting latecomer industrialization, mainly 
because of pervasive market failures. Such market breakdowns include coordina-
tion failure, in which firms will not invest until others undertake necessary related 
investments; dynamic scale economies and knowledge spillovers, where industrial 
policy helps to determine future production possibilities under learning-by-doing 
economies; and information externality, within which governments are able to 
encourage the discovery of future business opportunities (Pack and Saggi, 2006; 
Chang and Andreoni, 2016). Industrial policy is needed to nurture firms in a 
nascent industry in the early stages of development and allow them to experience 
learning-by-doing and benefit dynamic economies. Firms could then eventually 
compete with (foreign) mature competitors and operate profitably without con-
tinued protection (List, 1856). The granting of such protection is justified in 
the presence of dynamic learning effects which are external to firms, known as 
the infant industry argument (Corden, 1997).4 Hausmann, Hwang, and Rodrik 
(2007) and Hausmann and Rodrik (2003) argued that due to the nature of 
investment, especially that involved with innovation, i.e., cost discovery become 
socialized if their pioneer (innovate) projects are successful but if the projects 
fail, the cost or losses remain private, without any interventions, the investment 
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levels of these products are likely to be sub-optimal. Industrial policy, includ-
ing ‘subsidizing initial entrants in new (innovate) activities’ is crucial in properly 
diversifying production structures and moving a country to a higher income level 
(Hausmann, Hwang, and Rodrik, 2007).5 Lall (2004), Robinson (2009), and 
Harrison and Rodriguez-Clare (2010) argue that the failure of industrial policy 
occurred due to the fact that the policies were often not adopted for strategic 
purposes to promote a comparative advantage sector, but were used for other 
purposes, such as generating government income or protecting special-interest 
sectors.

The use of industrial policy, popular during the import-substitution industri-
alization eras in the 1950s and 1970s, was rejected during the 1980s and 1990s. 
However, since the late 1990s, many countries have been revisiting these poli-
cies as many countries have encountered great disappointment resulting from 
pursuing conventional economic policies under the Washington Consensus. 
Consequently, policymakers in these countries started searching for alternative 
development strategies. The crises that hit many countries, from the Mexican 
and Asian financial crises to the global financial crisis, have tended to accelerate 
the revival of industrial policy initiatives. In addition, a number of recent stud-
ies have offered new seeds of thought regarding the use of industrial policies, 
addressing the shortcomings of past failures and highlighting the conditions nec-
essary for such initiatives to work effectively going forward. In particular, there is 
much general agreement in the development economics and political economy 
literature about the factors that underpin rapid economic development,6 with 
industrial policy proponents arguing that policy interventions of different kinds 
(regulatory and supportive, generic and specific) are needed to generate new and 
competitive activities (Esser et al., 1996; Freeman, 2008; Chang and Andreoni, 
2016). As argued in Chang and Andreoni (2016), a wider range of protection 
policy tools, including both tariff protection and investment promotion meas-
ures, must proceed hand-in-hand with other complementary measures, such as 
monopoly rights of production, exchange rate intervention, and active interven-
tion in research and development (R&D, referred to as learning-in-production).

Industry characteristics, such as learning potential, the shape of the learning 
curve, and the degree of substitutability between domestic and foreign goods, 
are also taken into consideration in order to make industrial policies effective 
(Melitz, 2005). Recently, Aghion et al. (2015) raised a highly policy-relevant 
issue: a conducive environment must be in place to ensure that industrial policy 
works as planned, that is, to promote innovation and growth. In the absence of 
domestic competition, firms may choose to operate in different sectors to face 
lower competition in the product market, leading to high sectoral concentra-
tion and low incentives to innovate. A theoretical model based on endogenous 
growth theory was tested and supported empirically in a study of medium-sized 
and large Chinese enterprises from 1998 to 2007. Whether the key findings of 
this paper could be generalized to other countries, especially small developing 
nations, remains debatable since it is unlikely a developing country with eco-
nomic fundamentals comparable to China could be found.
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It is noteworthy that where the effects of trade policy on firms’ performance 
are concerned, there are at least two pertinent considerations of relevance promi-
nent in policy circles. The first is related to learning by exporting and a self-
selection hypothesis, as mentioned in Chapter 5 when the impact of exporting 
on R&D activities is concerned. In short, the former indicates that the produc-
tivity of firms which participate in foreign markets is likely to be higher than 
those which do not. Firms active in overseas markets learn or acquire information 
from foreign contacts and consumers, thereby improving innovation/produc-
tivity. Hobday (1995), using 55 firms from Hong Kong, Korea, Taiwan, and 
Singapore; Pietrobelli (1998) with 26 Chilean firms; Kraay (1999) employing 
Chinese data; and Hahn (2004) using Korean data, for example, all supported 
learning by exporting. In contrast, the self-selection hypothesis posits that only 
the more productive firms are able to export; that is, firms self-select into export 
markets. Under this hypothesis, exporting would not (initially) improve produc-
tivity, and the positive correlation which occurs between exports (trade) and pro-
ductivity (growth) is because firms which participate in export markets are already 
productive operations. Bernard and Jensen (1999), utilizing information from 
the USA; Isgut (2001) using Colombian data; Arnold and Hussinger (2005) 
employing Germany information; and Alvarez and López (2005) with Chile as a 
case study all support such a self-selection hypothesis.

Two implications can be drawn from these two hypotheses in analyzing trade 
policy effects on firm’s productivity. One is the possible bi-directional relation-
ship between innovation/productivity and exports, as mentioned in Chapter 5. 
Another is that the nature of trade policy and firms’ market orientation must be 
treated as two separate explanatory variables within productivity analysis. While 
both could be on a par in terms of their important influence on productivity, 
they remain two different entities. The former relates to the policy environment, 
whereas the latter concerns firms’ decision-making processes (Jongwanich and 
Kohpaibbon, 2017). López (2005) shows that trade openness helps boost pro-
ductivity and economic growth where the self-selection process of exporting 
firms is concerned. However, he points out that this could represent a case of a 
conscious self-selection process wherein firms purposefully increase their produc-
tivity in order to enter a foreign market. In such a scenario, trade policy affecting 
a firm’s decision to produce for export markets, including export-promotion poli-
cies, would also influence firm-level productivity.7

A second aspect concerns the possible different favorable effects of input and 
output tariff reductions on firms’ productivity. Relevant studies include Amiti 
and Konings (2007), who used an Indonesian dataset, and Goldberg et al. 
(2010) and Topalova and Khandelwal (2011), both of which employed Indian 
datasets, and found that the favorable effect of the former is much larger than that 
of the latter. In contrast, Yu (2015) used Chinese plant-level data and revealed 
the more considerable effects of output tariff reduction. The difference in their 
findings perhaps suggests that the means with which tariff reduction affects firms’ 
productivity potentially varies from country to country, leaving a need for further 
in-depth, country-specific analysis.
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Interestingly, the main mechanism through which input and output tariff 
reductions affect productivity in these studies is price elasticity. When an input 
tariff is lowered, firms tend to import more foreign inputs. Similarly, a lower 
output tariff induces more imported goods. Irrefutably, this could potentially 
enhance firms’ productivity. Nonetheless, such a conclusion exists under the 
assumption that the effect of (input, output, or both) tariff reduction on produc-
tivity takes place in a frictionless manner. This seems a restrictive assumption as 
argued in a number of case studies,8 and within East Asian literature in particular. 
Corden (1966) and Balassa (1965) proposed the well-developed concept known 
as ERP to determine the influence of trade policy on competitive pressure. Under 
ERP, it does not matter whether any effective protection granted comes from 
either altering input tariffs, output tariffs, or both. Lowering ERP level tends to 
generate more competitive pressure on firms and is likely to induce higher firm 
productivity. This raises two important implications for the empirical research. 
The first concerns whether decomposing input and output tariffs are justified. 
Whether firms consider these input and output tariffs separately in making their 
production/investment decisions remain an empirical question. The second issue 
involves the possibly ambiguous effect of input tariffs. In line with the ERP con-
cept (see next section), solely lowering an input tariff while leaving an output 
tariff unchanged would, in turn, lead to an increase in the ERP granted to firms. 
This could limit competitive pressures and lower any incentives for firms to com-
mit resources to productivity improvement processes. Hence, the net effect on 
the productivity of input tariff cuts would be ambiguous.

6.2  Empirical model

The empirical model used in this paper is based on the standard equation of 
productivity determinants. Such determinants include firm- and industry-specific 
factors. There are four firm-specific constituents of firm i in industry j. The first 
two constituents of firm i in industry j concern market orientation measured by 
two proxies. One involves the export–sale ratio (expijt) introduced in the model. 
Firms whose output is intended for export tend to be alert to any productivity 
improvement opportunities and eventually enhance firms’ productivity. Hence, 
the coefficient associated with expijt is expected to be positive. The second aspect 
of market orientation is the extent to which imported raw materials are used 
(rimijt). Firms which import raw materials benefit from the technology embodied 
in such materials, and tend to have higher productivity. The coefficient associated 
with rimijt is also expected to be positive. The other three firm-specific factors 
are ownership (ownijt), R&D investment (RDijt), and skill intensity (skillijt). Firm 
ownership is introduced in the model due to the consensus in the foreign direct 
investment (FDI) literature (e.g., Caves 2007) that foreign firms are generally 
more productive than their indigenous counterparts, so ownijt is expected to be 
positive. The firms’ efforts to increase productivity, such as R&D investment 
(RDijt) and skill intensity (skillijt), are included as firm-specific control variables. 
Firm productivity is theoretically positively affected by these variables.
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Four industry-specific factors are included in the empirical model. The export–
output ratio (XORjt) and import penetration ratio (MPRjt) are included to cap-
ture the effects of international competitive pressure on firms’ productivity. To 
capture domestic competitive pressure, which could have implications for imple-
menting industry policy, as pointed out by Aghion et al. (2015), the sales con-
centration ratio (CONjt) is used. Industries with high barriers to entry are likely 
to be concentrated and are often capital and/or skills intensive. This could make 
firms less responsive to any potential technological improvements, so it negatively 
affects productivity.9 All of these variables, except CONjt, are expected to reflect 
a positive relationship with productivity.

 Three aspects of industrial policy are examined in this study. The first con-
cerns the role of trade protection, which is measured by both nominal (tjt) and 
effective rates of protection (ERPjt). For the former, we include output (finished 
products, outputtariffjt) and input (raw materials, inputtariffit) separately. An 
input–output table (IO table) is applied to determine the input structure in cal-
culating input tariffs in each industry.

 There are four alternatives employed to measure the effective rate of pro-
tection. The first is to measure the so-called ERP for import-competing prod-
ucts (ERP_1jt) where a higher value reflects greater protection given to domestic 
firms, regardless of whether such protection is from a change in input or output 
tariffs, or both. The formula of the first ERPkt is Equation (6.1):
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where tkt = tariff on product (finished products) k and time t
tit = tariff on product (raw materials) i and time t
aikt

*  = share of product i used in producing product k at time t.

The input–output table is applied to determine the share of raw materials used in 
producing product k. Note that concordance between IO and ISIC (International 
Standard Industrial Classification) is employed to convert ERP at the product 
level (ERPkt) to ERP at the 4-digit industry level (ERP_1jt).

 The second formula is intended to capture possible water in tariffs wherein 
the output tariffs imposed become ineffective. One of the key possible circum-
stances of such an ineffective tariff occurring is when firms improve productivity 
and export products. Since only a proportion of firms in an industry can export, 
the ERP capturing water in tariffs (ERP_2jt) is calculated as the weighted average 
between ERP for import-competing products (ERP_1jt) and the ERP for export-
ing (ERP_exportjt), as in Equation (6.2):

 ERP ERP ERP exportjt jt jt jt jt_ ( ) _ _2 1 1= - × + ×a a  (6.2) 

where αjt is the share of exports in the output of industry j at time t.
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 In terms of ERP exporting (ERP_exportjt), tariffs on finished products (tjt) 
are treated as zero since the tariffs imposed become ineffective in protecting 
producers who export those products. Tariffs on raw materials are also treated as 
zero as exporters can apply for duty drawbacks under section 19 BIS. However, 
exporters must pay tariffs in advance before applying for duty drawbacks. This 
creates opportunity costs for exporters, which in this study are captured by inter-
est rates. In other words, tit in the case of ERP for exports is equal to market 
interest rates.

 In order to examine the effects of the partial trade liberalization induced by 
FTAs signed, a weighted tariff between MFN and FTA preferential rates (tjt

*) is 
used as expressed in Equation (6.3).

 t t tjt k

k

n

jt
MFN

k jkt
FTA

k

n
* = -

æ

è
çç

ö

ø
÷÷ +

= =
å å1

1 1

q q  (6.3)

where t jt
MFN  = MFN tariff on product j at time t

t jkt
FTA  = FTA tariff on product j at time t Thailand offered to FTA partner k

θk = import share of FTA partner k to total import.
 Thus, ERP_3jt is calculated using the new tariffs on finished products as in 

Equation (6.3) to capture the effect of partial trade liberalization.
 To capture both the effect of partial trade liberalization and water in tariffs, 

ERP_4jt is introduced. The formula of ERP_4jt is similar to that characterized 
in Equation (6.2), which involves the weighted average between ERP taking 
into account the effect of partial trade liberalization (ERP_3jt) and the ERP for 
exporting (ERP_exportjt), as follows:

 ERP ERP ERP exportjt jt jt jt jt_ ( ) _ _4 1 3= - × + ×a a  (6.4) 

where ERP_exportjt is the ERP for exporting products, and αjt represents the share 
of exports in the output of industry j at time t.

 The second aspect involves investment incentives granted to domestic and 
foreign plants (BOIijt). Obtaining BOI investment incentives is de facto com-
pulsory for foreign plants in order to overcome the many constraints involved 
in operating a business in Thailand, such as prohibition on land ownership and 
constraints on work permits granted to foreign professionals, from which BOI-
promoted foreign firms are exempt, as mentioned in Chapter 3. This implicitly 
encourages foreign investors to apply for BOI promotion privileges. This is in 
sharp contrast to indigenous firms where only some apply for BOI promotion 
privileges, most of which firms are likely to be exporters.

 The final aspect of industrial policy covered in this study concerns the subsi-
dies granted to an industry (Subsidyjt). Many assistance programs (such as pack-
ing credits and special concessions) are offered to exporting firms. This could be 
regarded as a policy attempt to nurture firms within the boarder scope of indus-
trial policy. Hence, it is captured in our analysis. All in all, the empirical model 
used in our analysis is presented in Equation (6.5):
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 As postulated in a previous study, the effectiveness of industrial policy may 
be conditioned by the level of domestic competition (Aghion et al., 2015). To 
test this hypothesis empirically, interaction terms between the initial level of sale 
concentration ratio and three aspects of industry policy (CONjt0*industrypolicyjt) 
are introduced, comprising CONjt0*BOIdomesticijt, CONjt0*trade protectionjt, and 
CONjt0*Subsidyjt. 

10 A negative sign of the coefficients associated with these three 
variables is expected. In the absence of domestic competition, firms may choose to 
operate in different sectors to encounter lower competition in the product market, 
leading to high sectoral concentration and low incentives to innovate. In such 
circumstances, a firms’ productivity improvement would become lower. Equation 
(6.5) is modified to include the postulated hypothesis empirically as follows:
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Note that due to a multicollinearity problem, proxies of ‘international produc-
tion network’ (Networkjt) are employed as alternatives in replacing export–out-
put ratio (XORjt) and import penetration ratio (MPRjt) in the model. Industries 
involved more in the production network tend to be more dynamic, such as those 
in the electronic and electrical appliance industry, and are likely to have higher 
productivity.

6.3  Data and econometric procedure

The data set used in this study is derived from the Thai industrial census, con-
ducted by the National Statistical Office. So far, four censuses are available (i.e., 
1996, 2006, 2011, and 2016). As plant-level data in Thailand is still at the early 
development stage, a fraction of observations can be matched and a panel data 
analysis can be conducted only among the three latest censuses (2006, 2011, and 
2016), involving 14,617 observations. In this paper, panel data from the three 
latest censuses is used.

Data cleaning in our study starts with examining the possibility of dupli-
cated observations, that is, samples with different plant identification numbers 
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reporting the same values of key variables. Presumably, this is largely driven by 
multi-plant cases where all affiliates fill in a particular questionnaire using identical 
company-level information wherein all affiliates are included. Seven key variables 
are used to identify duplication: (i) years in operation, (ii) total employment, (iii) 
wage compensation, (iv) raw materials, (v) initial raw material stocks, (vi) initial 
finished product stocks, and (vii) initial fixed assets. When duplicated samples are 
found, only one is kept in the sample and the others are removed. We drop obser-
vations which report annual sales of less than ฿12,000 Baht (less than $400), 
annual value added of less than 10,000 Baht, and/or less than 10,000 Baht of 
initial fixed assets. To mitigate the discretionary criteria employed, we run a sen-
sitivity analysis. In addition, small/micro enterprises, defined as plants employing 
less than ten workers, are excluded as they would behave differently from, and 
might not participate directly with, larger plants. The final feature that must be 
addressed is industrial classification. Generally, the ISIC revision 3 is employed to 
analyze the three censuses with observations matched as a panel dataset by plant 
identification. There are 3,395 cases where the ISIC assigned to a given plant 
identification changes among these three censuses because of changes in product 
coverage. They are dropped from the analysis. Note that all the nominal vari-
ables (e.g., sales, raw materials expenses, and inventory) are converted into 2001 
prices, using the price deflator at the 4-digit ISIC disaggregation.

Two alternatives are applied to measure firms’ productivity (Productivityijt), 
value added per worker (VAperWijt), and total factor productivity (TFPijt) meas-
ured by the Levinsohn and Petrin (LP) approach (Levinsohn and Petrin, 2003). 
With the first measure, value added is calculated as the difference between the 
sales value adjusted by inventory changes net of raw materials and intermediates. 
Number of workers refers to total workers, including both operational and office 
staff, regarded as constituting blue- and white-collar workers, respectively. For the 
second measure, total factor productivity (TFPijt) measured by the LP approach 
is applied since it addresses the endogeneity problem widely cited in estimating 
the production function.11 According to the LP approach, intermediate inputs are 
used as a proxy for unobserved determinants and mitigate any endogeneity bias 
that might occur in ordinary least squares (OLS) estimations. The value added 
used in the LP approach is the same as when calculating value added per worker, 
whereas the capital used in the LP approach is proxied by the initial fixed asset of 
plants. The intermediate inputs used are adjusted by changes in their inventories.

Figure 6.1 (a, b) shows productivity, measured by both value added per work-
ers and total factor productivity (TFP) measured by Levinsohn and Petrin (2003), 
in Thailand by ISIC Rev.3, while Table 6.1 illustrates the top 20 industries having 
the highest productivity levels in 2016. On average, productivity improved notice-
ably in 2016 compared to that in 2011, when Thailand encountered severe flood-
ing, but when compared to 2006, productivity slightly increased. Productivity 
measured by Levinsohn and Petrin (2003) offers a similar picture, with slightly 
lower productivity changes between the periods considered. Manufacture of 
engines and turbines (ISIC 2911); manufacture of ovens, furnaces, and furnace 
burners (ISIC 2914); manufacture of starches and starch products (ISIC1532); 
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and manufacture of television and radio transmitters (ISIC3220) were the prod-
ucts in which productivity in 2016 reduced by more than 10 percent compared to 
2006 and caused overall productivity to improve only slightly in 2016. However, 
various industries showed productivity improvements, for example, manufac-
ture of food products and beverages (under ISIC15), manufacture of machinery 
and equipment (ISIC29), and manufacture of electrical machinery and appara-
tus (ISIC31) (Table 6.1). For those industries, productivity levels in 2016 were 
higher than in both 2011 and 2006. Note that productivity, as measured by 
Levinsohn and Petrin (2003), suggests a similar picture.

Firm-specific variables measuring market orientation are available in the ques-
tionnaire, comprising the export–sales ratio (expijt) and the proportion of imported 

2006 2011 2016

2006 2011 2016

8

9

10

11

12

13

14

15

16

17

18

0

5

10

15

20

25

30

15
11

15
14

15
32

15
42

15
49

15
53

17
11

17
22

17
30

19
11

20
10

20
23

21
02

22
12

22
22

23
20

24
13

24
23

24
30

25
20

26
92

26
95

27
10

27
32

28
13

28
93

29
12

29
15

29
22

29
25

29
29

31
10

31
40

32
10

33
11

33
20

34
20

35
91

36
91

36
94

37
20

15
11

15
13

15
20

15
32

15
41

15
43

15
49

15
54

17
11

17
21

17
23

17
30

19
11

19
20

20
21

20
23

21
01

21
09

22
22

24
11

24
13

24
23

24
29

25
19

26
10

26
93

26
95

27
10

28
11

28
92

28
99

29
19

29
22

29
26

31
30

31
50

29
30

33
11

34
10

34
30

35
91

36
91

36
94

(a) Value-added per workers

(b) TFP by LP approach

Figure 6.1  Productivity in Thailand, by ISIC Rev.3, during 2006–2016. Note: 
Productivity shown here includes only firms in the panel data analysis and 
is in logarithm. Observations of productivity measured by LP approach 
are less than those of value added per worker approach due to missing 
fixed assets intermediate input information in calculating TFP by using LP 
approach. Source: Author’s compilation.
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Table 6.1  Top 20 industries having the highest productivity level in 2016

ISIC 
Rev3 
(4- digit)

Percent change

2016/2011 2016/2006 2011/2006

1553 Manufacture of malt liquors and 
malt

12.91 8.42 −3.98

1551 Distilling, rectifying, and blending of 
spirits; ethyl alcohol production 

9.67 −2.10 −10.74

2694 Manufacture of cement, lime, and 
plaster

5.27 5.93 0.63

2101 Manufacture of pulp, paper, and 
paperboard

6.60 4.45 −2.01

1542 Manufacture of sugar 22.47 6.42 −13.10
2320 Manufacture of refined petroleum 

products
9.42 −1.13 −9.64

2424 Manufacture of soap and detergents, 
cleaning and polishing 
preparations

2.80 5.73 2.85

2411 Manufacture of basic chemicals, 
except fertilizers and nitrogen 
compounds

3.24 −1.03 −4.14

3140 Manufacture of accumulators, 
primary cells, and primary 
batteries

2.16 3.08 0.90

1531 Manufacture of grain mill products 9.30 4.77 −4.14
3190 Manufacture of other electrical 

equipment n.e.c.
6.64 4.94 −1.60

2429 Manufacture of other chemical 
products n.e.c.

2.65 4.03 1.34

2710 Manufacture of basic iron and steel 3.80 0.31 −3.35
3410 Manufacture of motor vehicles 2.78 −0.51 −3.21
3000 Manufacture of office, accounting, 

and computing machinery
4.49 −0.17 −4.46

2919 Manufacture of other general-
purpose machinery

1.53 2.60 1.05

1520 Manufacture of dairy products 5.33 2.49 −2.70
2913 Manufacture of bearings, gears, 

gearing, and driving elements
3.84 −0.73 −4.40

2813 Manufacture of steam generators, 
except central heating hot water 
boilers

2.05 2.27 0.21

1911 Tanning and dressing of leather 1.59 3.32 1.71

Note: Productivity shown here are measured by value added per worker. The calculation includes 
only firms in the panel data analysis. Productivity measured by Levinsohn and Petrin (2003) 
yields a similar picture.
Source: Author’s compilation.
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to total raw materials used (rimijt). In the questionnaire, foreign ownership (per-
centage of total equity) is also included. The ratio of blue-collar to total workers 
is a proxy of skillijt, so the expected sign is negative. To measure RDijt, two proxies 
are used as alternatives. The first is the binary dummy variable (RDDijt), which 
is equal to one when establishments commit to R&D investment, whereas the 
second is the ratio of R&D expenditure to total sales (RDSijt). BOI-promoted 
establishments are measured by the binary dummy (BOIijt), which is equal to one 
if an establishment receives BOI privileges, and zero otherwise.

To calculate trade protection, measured by both nominal (tjt) and effective 
rates of protection (ERPjt), the interindustry linkage relationship is derived from 
Thailand’s input–output table compiled by the National Economic and Social 
Development Board (NESDB). Since the input–output table for Thailand is 
updated every 5 years, three tables are available for 2005, 2010, and 2015, which 
are employed to match the industrial censuses of 2006, 2011, and 2016, respec-
tively. The output and input tariffs for 2006, 2011, and 2016 are from HS2002 
6-digits. Concordance between HS code, ISIC, and IO table is applied in cal-
culating four alternative ERPs at the industry level as mentioned earlier, that 
is, ERP import-competing products (ERP_1jt); ERP considering water in tar-
iffs (ERP_2jt); ERP capturing the effect of partial trade liberalization (ERP_3jt); 
and ERP combining the effects of partial trade liberalization and water in tariffs 
(ERP_4jt). The interest rates applied to reflect the opportunity costs of exporters 
are sourced from the weighted average of minimum lending rates (MLR) offered 
by various commercial banks in Thailand. Note that the 2006 ERPjt reflects the 
pre-FTA era. Substantial tariff commitments took place after 2006 (90 percent in 
2010 for the ACFTA, 93 percent of tariff lines in 2010 for the TAFTA, and 100 
percent in 2010 for the AEC). In the case of the JTEPA, there were two tariff 
cuts, before and after 2011. Hence, the effect of FTAs is captured in the two 
series (the 2011 and 2016 ERPjt).

To construct Subdsidyjt, this study uses the WTO data set on subsidies and 
countervailing measures. The data set includes two categories of subsidies: pro-
hibited and actionable. The former refers to subsidies granted with the require-
ment that recipients meet a certain export target or use domestic goods instead 
of imported. In the latter, the subsidy is defined in broader terms; that is, it will 
proceed when there is convincing evidence of adverse effects by the complain-
ing country. In this data set, 11 Thai manufacturing sectors were charged with 
countervailing measures in 2000–2006.12 A binary dummy variable is introduced 
to examine the effect of the subsidy on firm productivity, valued at one for those 
industries listed in the data set in 2006, and zero otherwise.

Concentration (CONjt) is measured by the Hirschman Herfindahl index 
(HHIjt) expressed in Equation (6.7). It was constructed from information gath-
ered from each census after cleaning procedures had been undertaken, as dis-
cussed previously.

 HHI Sj ij

i

n

= ( )
=
å 2

1

 (6.7)
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where Sij is the market share of firm i in industry j and n is the number of firms.
The export–output ratio (XORjt) and import penetration ratio (MPRjt) at the 

industry level are used as control variables. The data used to calculate these varia-
bles is retrieved from the United Nations Comtrade database (UNCOMTRADE), 
whereas gross output data is from the National Economic and Social Development 
Board. The standard concordance between the HS and ISIC is applied to con-
vert XORjt and MPRjt from HS code to the ISIC 4-digit level. As in Chapter 5, 
we use trade data to capture the aspect of the international production network 
(Networkjt). This is measured by the ratio of parts and components (P&C) trade 
(the sum of imports and exports) to total goods trade. The list of P&Cs is derived 
from a careful disaggregation of trade data based on Revision 3 of the Standard 
International Trade Classification (SITC, Rev 3) extracted from the United 
Nations trade data reporting system (UN Comtrade database) (Kohpaiboon, 
2010; Jongwanich, 2011, 2017). Trade data compiled from UN Comtrade is 
matched with International Standard of Industrial Classification (Rev 3).

All in all, the empirical model used in this study is summarized in Equations 
(6.8), (6.9), and (6.10) with the expected signs in parentheses:

 

Pr expoductivity rim own RD

sk

ijt ijt ijt ijt ijt= + + + +

+

a a a a a

a

0 1 2 3 4

5 iill XOR MPR HHI

outputtariff inputt

ijt jt jt jt

jt

+ + +

+ +

a a a

a a

6 7 8

9 10 aariff

BOI Subsidy

jt

ijt jt ijt+ + +a a e11 12

 (6.8)
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+
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a
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ERP BOI Subsi

ijt jt jt jt
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+ + +
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a a a
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9 10 11 ddy jt ijt+ e
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a
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Subsidy HHI

jt jt jt ijt jt
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b b

b e
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3 0

* *

* jjt

 (6.10)

Where

Productivityijt = Productivity of establishment i of industry j at time t measured 
by two alternatives:

 (1) VAperWijt = value added per worker of establishment i of industry j at 
time t

 (2) TFPijt = total factor productivity of establishment i of industry j at time t
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expijt= export–sales ratio of establishment i of industry j at time t
rimijt = imported raw materials as a share of total raw materials of establishment 

i of industry j at time t
ownijt = foreign share of establishment i of industry j at time t
RDijt = R&D effort by establishment i of industry j at time t measured by two 

alternatives:
 (1) RDDijt = the binary dummy variable, equal to one when there is R&D 

effort and zero otherwise,
 (2) RDSijt = the R&D expense to sale of establishment i of industry j at 

time t
skillijt = the ratio of blue-collar to total workers of establishment i of industry j 

at time t
outputtariffjt = output tariffs of industry j at time t
inputtariffjt = input tariffs of industry j at time t 
ERPij = effective rate of protection of industry j at time t measured by four alter-

natives as in Equations (6.1)–(6.4).
 (1) ERP_1jt = ERP import-competing products
 (2) ERP_2jt = ERP considering water in tariffs
 (3) ERP_3jt = ERP capturing the effect of partial trade liberalization
 (4) ERP_4jt = ERP combining the effect of partial trade liberalization and 

water in tariffs
XORjt = export–output ratio of industry j at time t
MPRjt = import penetration ratio of industry j at time t
HHIjt = Hirschman Herfindahl producer concentration of industry j at time t
BOIijt = a zero–one binary dummy which equals one when an establishment i of 

industry j is BOI-promoted and zero otherwise
Subsidyjt = a zero–one binary dummy which equals one when industry j was sub-

ject to subsidy charges on the WTO database at time t

The panel data analyses are performed to estimate Equations (6.8)–(6.10). 
The Blundell and Bond (1998) panel system Generalized Method of Moments 
(GMM) regression is also applied as an alternative methodology, but the 
lag value of endogenous variables, either using value added per worker or 
total factor productivity, is statistically insignificant. Therefore, panel data 
analysis is chosen to be employed. A random effect model is applied since 
one of our variables of interest, subsidies, is time-invariant, while industrial 
and time-specific dummy variables are included to control for differences 
among industries and across years. As mentioned earlier, due to a multicol-
linearity problem, a proxy of ‘international production network’ (Networkjt) is 
employed as an alternative replacing export–output ratio (XORjt) and import 
penetration ratio (MPRjt) in the model. The lag value of market orientation is 
also employed as an instrument to capture any possible bi-directional relation-
ship. The lag values of industrial policy, especially trade protection in terms of 
ERP, are also used to capture the possible lag effects of policy materializing 
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and to redress any possible endogeneity bias. The data used in the empirical 
model is summarized in Appendices 6.1 and 6.2.

6.4  Empirical results

Table (6.2) presents the panel estimation results when value added per worker 
(VAperWijt) is used to represent firms’ productivity, while table (6.3) shows the 
results when TFP is employed as the dependent variable. Column (A) in both 
tables presents the results when nominal tariffs, separated into input and output, 
are employed to proxy trade protection. Columns (B), (C), (F), and (G) illus-
trate the results when effective rate of protection in terms of ERP_1jt, ERP_2jt, 
ERP_3jt, and ERP_4jt are employed, respectively. The results when lag values of 
ERP are performed are in Column (D), while in Column (E) R&D expenses to 
sales, instead of the binary dummy variable, is used to represent the R&D efforts 
undertaken by each establishment. Columns (C1) and (G1) show the results 
when a proxy of the global production network is included in the model. Table 
(6.4) presents the results when the interaction terms between industry policy and 
competition environment are included in the empirical model. Columns (A)–(D) 
represent the results when value added per worker is considered as the dependent 
variable, while columns (E)–(H) comprise results when total factor productivity 
is used to represent productivity.

The results when either value added per worker or total factor productivity are 
employed as the dependent variable are comparable (Tables 6.2– 6.4). Regarding 
industry policies, only lowering trade protection and providing investment incen-
tives through the board of investment (BOI) generate a positive and significant 
impact on improving firm productivity. By contrast, government subsidy is statis-
tically insignificant in stimulating firm productivity throughout most of our anal-
ysis (Tables 6.2 and 6.3). In particular, the coefficient associated with this variable 
becomes negative and statistically significant when value added per worker is used 
to represent firm productivity (Table 6.2: Columns C and D). This reflects the 
fact that the assistance programs (such as packing credits and special conces-
sions) granted to exporting firms were not effective in enhancing firm productiv-
ity and, in some cases, firms in the subsidized sectors tend to perform significantly 
poorer in terms of productivity improvement than other firms. In contrast to 
providing incentives through BOI, subsidies tend to be more industry-specific, 
so that choosing the right industry is crucial in influencing the effectiveness of 
such policy. In terms of Thailand, it seems that the 11 industries subsidized (and 
encountering countervailing measures) mostly involved metal products in which 
Thailand tends to have less comparative advantage. Thus, subsidies are likely to 
be used for firms’ survival purposes, instead of for productivity improvement or 
innovation reasons.

With respect to the BOI, it is noteworthy that when it interacted with the 
key provincial variables in Thailand where important manufacturing facto-
ries are located, such as the electronic sectors in Pathum Thani, Phra Nakhon 
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Si Ayutthaya, and Samut Prakan; the automotive sectors (and automotive 
parts) in Samut Prakan, Prachinburi, and Phra Nakhon Si Ayutthaya (as well 
as Chachoengsao); and food in Samut Sakhon, Samut Songkhram, Nakhon 
Pathom, and so on, the interaction terms in various areas, not only in Chon Buri, 
Rayong, and Chachoengsao (comprising the Eastern Economic Corridor [EEC] 
area as mentioned in Chapter 3), are positive and statistically significant (see the 
results in Appendix 6.3). This reflects the fact that the BOI is able to noticeably 
promote firm productivity beyond the EEC area. Thus, providing special BOI 
incentives to a particular area, such as the EEC initiated in 2017, while ignoring 
various original manufacturing areas may result in unsustainably moving toward 
Thailand 4.0. As also shown in Appendix 6.3, firms in various areas in Thailand 
tend to have the potential to upgrade even without BOI privileges, as provincial 
dummy variables in our productivity functions are positive and significant. Note 
that the positive impact of the BOI on firm productivity was also revealed when 
a cross-sectional analysis was conducted using the Thai Industrial Censuses of 
2006 and 2011 (Jongwanich and Kohpaiboon, 2017).

When a conducive environment is considered together with industrial policies, 
as proposed by Aghion et al. (2015), our results reveal that only when value added 
per worker is employed as the dependent variable and the BOI is considered as 
representing industry policy, a conducive environment, or higher domestic com-
petition, matters in enhancing such policy in generating higher firm productivity. 
Considering the interaction term between the BOI and Hirschman Herfindahl 
(HHIjt) producer concentration, both the initial value of HHI (BOIijt*HHIjt0) and 
the current value (BOIijt*HHIjt) are negative and statistically significant (Table 
6.4: Columns A–D). Such negative and significant results reflect the fact that the 
BOI measures granted to firms in a lower producer concentration, representing 
a more conducive environment, tend to generate higher firm productivity. As 
mentioned earlier, this is possible since in the absence of domestic competition, 
firms have a lower incentive to innovate and improve their productivity, so that 
any privileges granted through the BOI become less effective.

However, for other industry policy variables, that is, trade protection and subsi-
dies, the interaction terms between industry policies, and producer concentration, 
are all statistically insignificant (Table 6.4). In addition, when TFPijt is employed 
as the independent variable, the role of a conducive environment in enhancing 
industry policy becomes weaker, even in the case of granting BOI privileges. These 
results contrast with the findings of Aghion et al. (2015), who focused on China 
as a case study. The much smaller domestic market and relatively comparable pro-
ducer concentration among industries in Thailand may explain the less relevant 
role of a competitive environment in enhancing industry policies in generating 
higher firm productivity. More than 60 percent of all industries in Thailand dur-
ing our periods under consideration had producer concentration ratios lower than 
0.10, and around 80 percent of all industries had concentration ratios below 0.20. 
Nevertheless, the coefficient corresponding to HHIjt itself is found to be nega-
tive and statistically significant. This highlights the necessary and important role 
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of enabling environmental variables, such as domestic competition, which must 
be in place to directly foster productivity, though such an environment could not 
help in enhancing the role of industrial policy.

In terms of trade protection, when nominal tariffs are considered, our results 
reveal that only cutting input tariffs was able to stimulate firm productivity. A 
reduction in output tariffs is powerless statistically in improving such productiv-
ity. The powerful role uncovered in terms of lowering intermediate tariffs is in 
line with the findings of Amiti and Konings (2007) and Topalova and Khandelwal 
(2011). However, the statistical insignificance of output tariffs raises some con-
cerns. In particular, it is possible that firms in Thailand consider both input and 
output tariffs simultaneously concerning their business activities. Meanwhile, 
exporting firms are unlikely to receive any benefits from cutting output tariffs as 
their prices tend to follow world levels, thereby reducing the explanatory power 
of this variable in generating overall productivity improvements. This evidence 
is also shown in Jongwanich and Kohpaiboon (2017), who employed cross-sec-
tional data analysis to study the Thai economy in 2006 and 2011. Jongwanich 
and Kohpaibbon (2007), applying the demand and supply framework to examine 
the determinants of protection in Thailand during the early 2000s where tariff 
reductions were significant, found that protection bargains in Thai manufactur-
ing are struck on ERP, instead of nominal tariff rates (see Chapter 2).

To capture both input and output tariffs, effective rate of protection (ERPjt) is 
introduced with four alternatives (Equations 6.1–6.4). Our results show that the 
coefficients of all four ERP alternatives are negative and significant, except in the 
case where partial trade liberalization is captured in calculating ERP (ERP_3jt) 
(Tables 6.2 and 6.3). Interestingly, the coefficient associated with ERP_2jt where 
water in tariffs is considered is the highest among the four alternatives. For exam-
ple, in the case of using value added per worker as the dependent variable, a 
1 percentage point reduction in effective tariffs, concerning the water in tariffs 
encountered by exporting firms (ERP_2jt), increases firm productivity by 0.22 
percent, compared to only 0.14 percent in the cases of ERP_1jt (ERP import-
competing products) and ERP_4jt (ERP concerning partial trade liberalization 
through FTAs and water in tariffs) (Table 6.2: Columns B, C, and G). The high-
est value of the coefficient associated with ERP_2jt suggests that cutting both 
input and output tariffs simultaneously, and, perhaps, substantially, would have a 
pronounced impact enhancing firm productivity. Note that the results resemble 
the case when a lag value of ERP is introduced into the empirical analysis (Tables 
6.2 and 6.3: Columns D).13

The statistical insignificance of ERP_3jt suggests that the FTA-led trade liberaliza-
tion effects fail to add substantial competitive pressure and induce firms to improve 
productivity. This reflects the nature of the FTA commitments that Thailand has 
made so far. As mentioned in Chapter 3, Thailand often expresses a reluctance to 
offer preferential tariffs to FTA partners. Sectors that are subject to high tariffs are 
also often on the sensitive list in FTA negotiations. This will remain a challenge to 
the Thai government in fully materializing the potential of the FTAs signed so far.
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Regarding the control of firm-specific variables in the analysis, coefficients cor-
responding to all firm-specific determinants reach the theoretical expected sign 
and to a certain extent are greater than those corresponding to industrial policy 
variables. Firms more exposed to the world market exhibit higher productiv-
ity. This can take place through either exporting output abroad (expijt), sourcing 
imported raw materials (rimijt), or both. The coefficients associated with these 
two variables are strongly significant at 1 percent and close to each other when 
total factor productivity is considered as the dependent variable (Table 6.3), but 
the coefficient associated with imported raw materials is noticeably higher when 
value added per worker is used (Table 6.2). Remaining capital stock in the value 
added could probably favor imported raw materials, thereby generating higher 
coefficients associated with this variable in the case where VAperWijt is employed 
as the dependent variable. Foreign firms have higher productivity than indig-
enous ones, reflected by the positive and statistical significance of the coefficient 
associated with the share of foreign ownership (ownijt) (Tables 6.2 and 6.3). The 
coefficients corresponding to skillijt and RDDijt are negative and positive, respec-
tively, both of which are statistically significant at the 1 percent level, especially in 
the case where TFPijt is used to reflect firms’ productivity (Table 6.3). All things 
being equal, firms committing to an R&D effort as well as hiring white-collar 
workers gain more productivity than those which do not. Note that the statis-
tical insignificance of the coefficient associated with RDSijt could be explained 
by either the rather narrow definition of R&D adoption used in the question-
naire, which emphasizes product innovation or the relatively low and comparable 
R&D expenditure among firms (Tables 6.2 and 6.3: Column E). Thus, our study 
results are skewed in favor of RDDijt as opposed to RDSijt.

It is noteworthy that with data limitations, this study could not directly 
include another possible impact of free trade agreements (FTAs) in determining 
firms’ productivity improvements in Thailand, that is, the impact of preferen-
tial schemes offered by Thailand‘s FTA partner countries. If such schemes could 
stimulate exports effectively, with the significant effect of the market orientation 
variable, especially export–output ratio, on firms’ productivity (as pointed out 
earlier), preferential schemes received from FTAs would represent another poten-
tial channel in encouraging firm productivity in Thailand. However, as shown 
in Chapter 3, the FTA utilization rate of Thai exporters varies by FTAs and on 
average during 2016–2019 was only around 53 percent; that is, only half of Thai 
exports used the preferential tariffs offered by Thai FTA partners. Jongwanich 
and Kohpaiboon (2017), in examining how Thai exporters respond to free trade 
agreement (FTA) preferential schemes using the administrative records of FTA 
implementation at the product level in Thailand during 2001–2015, showed that 
the costs incurred by the rule of origins (RoOs) are the key obstacle preventing 
Thai exporters utilizing such FTAs. The cost is substantially high for developing 
countries. In some cases, such as Vietnam and China, the cost estimate reaches 
double digits, at 12.6 and 14.1 percent, respectively. From these findings, the 
relatively low FTA utilization by Thai exporters could probably limit the role of 
FTAs in stimulating firm productivity through the export channel. To harness the 
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trade-inducing effects of FTAs, reducing the costs incurred, especially from the 
presence of RoOs, should be the prime focus.

Another interesting point regarding the export channel concerns the imple-
mentation of non-tariff measures (NTMs), especially technical measures such as 
sanitary and phytosanitary (SPS) and technical barriers to trade (TBT). Due to data 
limitations, non-tariff measures such as SPS and TBT cannot be directly included 
in the productivity analysis. Most previous studies (including Jongwanich, 2009; 
Kee, Nicita, and Olarreaga, 2009; Cadot and Gourdon, 2015; Ing and Cadot, 
2017; Cadot, Gourdon, and van Tongeren, 2018; and Bratt, 2017) examined 
such impacts, but instead concentrated on exports, either volume, prices, or 
both. Most found technical NTMs tend to generate negative impacts on trade. 
For example, Jongwanich (2009) examined the impact of food safety standards 
on the volume of processed food exports in developing countries, including 
Thailand, using the detention data from the US Food and Drug Administration 
(FDA) to which information on a country’s performance in meeting food safety 
standards was reported during 1990–2006. A panel data econometric analysis 
of processed food exports in developing countries was undertaken. The Sanitary 
and Phytosanitary Standard (SPS) was incorporated into the model to capture 
the impact of food safety standards. The empirical model showed that food safety 
standards imposed by developed countries impeded processed food exports from 
developing countries. Cadot, Gourdon, and van Tongeren (2018) applied the 
MAST nomenclature dataset containing 121 measures and 86 countries, includ-
ing Thailand, to examine both the price and quantity impacts of NTMs. Trade 
costs associated with NTMs as reflected by estimated ad valorem equivalents 
(AVEs) were revealed. AVEs for TBT in manufacturing tended to be lower than 
AVEs for SPS in agriculture and trade costs associated with NTMS, except SPS, 
tended to reduce trade volume.

Such evidence, to a certain extent, casts doubt on the role of NTMs in terms 
of technical measures in stimulating firm productivity, especially through the 
export channel in Thailand. However, as pointed out by Bratt (2017) and Cadot, 
Gourdon, and van Tongeren (2018), complying with technical NTM measures 
could yield some positive impacts on complainant firms, including upgrading 
product quality, improving product design, and building consumer trust. Thus, 
the task of complying with technical NTMs should not be viewed just as a bar-
rier to trade, but also as an opportunity to upgrade quality standards and market 
sophistication. The supply-side capacity of the country needs to be improved to 
increase the probability that the country can successfully meet foreign standards. 
This would eventually improve firm productivity in the country.

Among other industry-specific factors, the coefficient associated with the 
export–output ratio (XORjt) turns out to be statistically significant, with a posi-
tive expected sign in some cases where TFP is employed as the dependent vari-
able (Table 6.3: columns A, B, and E). Certaris paribus, firms in industries more 
exposed to the global market tend to have higher productivity. By contrast, the 
import threat measured in MPRjt is statistically insignificant in all cases. Such a 
finding could be due to the dualistic trade policy adopted in Thailand whereby 



200 Trade and investment policies on firms’ productivity 

high tariffs are associated with effective tariff exemption schemes. Under such 
circumstances, firms can be either export-oriented to access a larger market or 
serve local niches, which are not in direct competition with imported products. 
The Networkjt is positive and significant, confirming the robustness of the fact 
that participating in global production networks potentially results in higher 
productivity improvements (Tables 6.2 and 6.3: Columns C1 and G1). This 
result is consistent with the study of Jongwanich and Kohpaiboon (2017), which 
employed cross-sectional data in 2006 and 2011 to determine the impact of GVC 
participation on firm productivity. This probably suggests that the participation 
in the global production network of Thai firms has been beyond simple assembly 
functions. The previous chapter showed that participation in the global produc-
tion network encourages firms to become involved in R&D activities, including 
improved production technology, product development, and process innovation, 
which in turn could help improve firm productivity.

6.5  Conclusions

This chapter examines the role of industrial policy on firm productivity, using a 
three-year panel data set (2006, 2011, and 2016) focusing on the Thai manu-
facturing sector as a case study. The range of industrial policy tools was widely 
defined, including tariff measures, subsidies, and investment incentives, all of 
which represent the main tools used in Thailand. The tariff protection meas-
ures considered in this study encompass both nominal and effective tariffs. 
With nominal tariffs, the effects of tariffs on finished (output) and raw material 
(input) products are separately examined. In addition, in terms of effective rates 
of protection (ERP), this study includes an emphasis on possible water in tar-
iffs and the effects of partial trade liberalization undertaken through the FTAs 
signed between Thailand and its trading partners in determining tariff measures.

The results fail to support the position that all industrial policies are effec-
tive in enhancing firm productivity in Thailand. Only lowering tariff protection 
and providing investment incentives through the board of investment (BOI) 
generate a positive and significant impact on improving firm productivity, and 
by region, it seems that productivity improvements induced by measures imple-
mented by the BOI go beyond the Eastern Economic Corridor (EEC) area. 
Providing subsidies tends to result in the deterioration of such productivity. 
Regarding tariff measures, it seems that simultaneous and, perhaps, substantial 
reductions of both input and output tariffs (measured through ERP) appear to 
have a pronounced impact on enhancing firm productivity. Among trade protec-
tion measures, the effective rate of protection, which concerns water in tariffs 
encountered by exporting firms, has the greatest effect on firm productivity, 
whereas the FTA-led trade liberalization effect fails to add substantial competi-
tive pressure that would compel firms to improve productivity. Such statistical 
insignificance reflects the nature of the FTA commitments that Thailand has 
made so far. This remains the challenge to any Thai governments going forward, 
which have yet to materialize the potential benefits represented by signed FTAs.
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Establishing a conducive environment, entailing domestic competition, 
matters in helping generate higher firm productivity in Thailand. This high-
lights the necessary and important role of an enabling environment, which 
must be in place to foster such productivity. However, in Thailand, such com-
petition has not been strong enough to enhance industry policies in generat-
ing firm productivity, except in the case of providing investment incentives 
through the BOI.

Firm-specific variables are of marked significance, and the coefficients associ-
ated with these variables tend to be higher than those associated with indus-
trial policies. The results show that firms which are more exposed to the world 
market, either via exporting output abroad, sourcing imported raw materials, or 
both, exhibit higher productivity. Foreign firms also have higher productivity 
than indigenous. Firms committing to a concerted R&D effort in addition to 
hiring white-collar workers see greater productivity gains than those which do 
not. The dynamism of industries involved in a production network is also likely 
to require more R&D investment to keep the industry upbeat and competitive in 
international markets.

Appendix 6.1 

Table Appendix 6.1  Data used in the empirical model

Variable Obs Mean Std. Dev. Min Max

VAperWijt 14,356 12.46 1.32 4.57 18.55
TFPijt 13,721 9.19 2.90 −1.55 27.84
ownijt 14,616 0.05 0.16 0.00 0.69
expijt 14,616 0.09 0.20 0.00 0.69
rimijt 14,616 0.08 0.17 0.00 0.69
RDDijt 14,616 0.12 0.32 0.00 1.00
RDSijt 14,616 0.01 0.10 0.00 3.35
skillijt 14,616 0.55 0.16 0.00 0.69
HHFjt 14,600 −3.38 0.98 −5.52 −0.01
BOIijt 14,616 0.16 0.37 0.00 1.00
inputtariffjt 14,153 0.06 0.04 0.00 0.21
outputtariffjt 14,153 0.11 0.09 0.00 0.60
ERP_1jt 14,596 −0.01 0.27 −0.82 0.99
ERP_2jt 14,596 0.00 0.20 −0.67 0.81
ERP_3jt 14,596 0.01 0.14 −0.28 1.14
ERP_4jt 14,596 0.01 0.11 −0.16 0.86
ERP_2jt-1 14,596 0.00 0.18 −0.65 0.81
Subsidyjt 13,965 0.06 0.23 0.00 1.00
XORjt 14,322 0.26 0.25 0.00 0.69
MPRjt 14,322 0.14 0.17 0.00 0.69
networkjt 13,965 0.08 0.17 0.00 0.69

Note: All variables are in logarithmic formulae, except the dummy variables, i.e. RDDijt, BOIijt, 
Subsidyjt; trade protection variables, which are in percentage points; and skillijt XORjt MPRjt, 
which are in a ratio formula.
Source: Author’s calculations.
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Notes
1 Due to data limitations, other non-tariff measures (NTMs) such as sanitary and 

phytosanitary and technical barriers to trade cannot be included in the produc-
tivity analysis. Most previous studies (e.g., Jongwanich, 2009; Kee, Nicita and 
Olarreaga, 2009; Cadot and Gourdon, 2015; Ing and Cadot, 2017; Cadot, 
Gourdon and van Tongeren, 2018; Bratt, 2017) examined impacts of NTMs on 
trade, either prices or quantity, or both.

2 For example, ASEAN–China, which was signed into effect in 2003, started with 
an early harvest program to eliminate tariffs on fruits and vegetables. Then tariffs 
for other products continued to be reduced and eliminated. In 2009, tariff reduc-
tion in Thailand under this FTA was 33.3 percent before increasing to 90 percent 
in 2010. In China, tariff reduced by 60 percent in 2009 and by more than 90 
percent in 2010. In almost all FTAs, tariff reductions tended to be higher and 
faster in manufacturing than in agricultural products. Among FTAs, the speed 
and magnitude of tariff reductions were different. For example, tariff reductions 
under AANZFTA (ASEAN–Australia–New Zealand) were faster than AIFTA 
(ASEAN–India), which came into effect in 2010. Among all the FTAs in effect 
in Thailand, average tariffs under TNZCEP (Thailand–New Zealand), TAFTA 
(Thailand–Australia) and AANZFTA (ASEAN–Australia–New Zealand) were the 
lowest, at 0.64, 1.10, and 1.18 percent in 2014–2016, respectively; while the 
TPCEP (Thailand–Peru) and TCFTA (Thailand–Chile) average tariffs were the 
highest, standing at 9.50 and 6.50, respectively.

3 However, Rodriguez and Rodrik (2001) and Harrison and Hanson (1999) criti-
cized previous empirical works, mostly on the grounds of model misspecification, 
inappropriate data sets, and unsuitable econometric techniques. Such critics argue 
that there is no credible evidence to support trade liberalization having positive 
consequences for economic growth.

4 Subsequently, an additional condition is added to justify the protection–growth 
nexus, that is the cumulative net benefits provided by the protected industry 
should exceed the cumulative costs of protection. This is known as the Mill-
Bastable test (Corden, 1997).

5 A number of empirical studies show a positive relationship between export diver-
sification and productivity/economic growth (e.g., Agosin, 2006; Feenstra and 
Kee, 2008; Calderon and Schmidt-Hebbel, 2008). While most previous stud-
ies examine export diversification and exports using cross-country analysis, 
Jongwanich (2020) examines this issue at the industry level using Thailand as a 
case study during 2002–2016. The results show that the effects of export diver-
sification on economic growth vary across industries. Export diversification helps 
boost growth only in some sectors, including electronics, automotive and chemi-
cals, and plastic and rubber, while in the processed food and textiles and apparel 
industries, specialization matters more in promoting growth. In almost all indus-
tries, a non-linear relationship between diversification and economic growth is 
not revealed, except in textiles and apparel. The role of extensive margins, both 
in terms of new products and new market destinations, in promoting economic 
growth in Thailand is limited.

6 They include macroeconomic stability; openness to trade, investment, and tech-
nology; a stable and business-friendly commercial environment; mechanisms 
that ensure broad-based, inclusive development; and investment in supply-side 
capabilities, ranging from infrastructure to human capital (Hill and Kohpaiboon, 
2017).

7 Later works such as Melitz and Ottaviano (2008) or Bernard, Redding, and Schott 
(2011) propose different mechanisms of the selection effect. The former focuses 
on the fact that liberalization increases demand elasticity and lower markups. This 
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forces unproductive firms to exit the market. In the latter, the selection effect 
takes place between ex ante endowment-driven comparative advantage and disad-
vantage industries.

8 For example, Kessing (1983), Kessing and Lall (1992), Westphal, Rhee, and 
Pursell (1979), Aw and Batra (1998), Wortzel and Wortzel (1981), Hobday 
(1995), Pietrobelli (1998), Pack and Saggi (1997), and Nelson and Pack 
(1999).

9 Note that as argued in the well-known creative destruction thesis by Schumpeter, 
a highly concentrated industry may give firms a greater incentive to innovate, so 
that the coefficient associated with producer concentration could become posi-
tive.

10 Note that the interaction terms between the actual level of sales concentration 
ratios and trade protection (CONj,t*trade protectionj,t) are also employed as an 
alternative to test the hypothesis of whether the effectiveness of industrial policy 
may be conditioned by the level of domestic competition.

11 Note that the results when the LP approach is applied are similar to those referred 
to in Olley-Pakes (1996), but the former yields better diagnostic results. It is 
noteworthy that the key difference between the LP and OP approaches is that 
the former uses intermediate inputs in estimating productivity, while the latter 
uses investment. Levinsohn and Petrin (2003) point to the disadvantage of using 
investment in estimating TFP as in the OP approach, especially in terms of data 
exclusion, due to no investment being reported in many plants.

12 The 11 industries are composed of rubber tires and tubes; retreading and 
rebuilding of rubber tires (ISIC 2511); manufacture of other rubber products 
(ISIC2519); manufacture of plastics products (ISIC 2520); manufacture of basic 
iron and steel (ISIC 2710); manufacture of structural metal products (ISIC 
2720); manufacture of structural metal products (ISIC 2811); manufacture of 
tanks, reservoirs, and containers of metal (ISIC 2812); manufacture of steam 
generators, except central heating hot water boilers (ISIC 2813); treatment and 
coating of metals; general mechanical engineering on a fee or contract basis (ISIC 
2892); manufacture of cutlery, hand tools, and general hardware (ISIC 2893); 
and manufacture of other fabricated metal products n.e.c. (ISIC 2899).

13 Note that this is applicable for all four alternatives of ERPjt, though Tables 6.2 
and 6.3 show the results only when ERP concerning the water in tariffs encoun-
tered by exporting firms is employed in the model.
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While the previous chapter examined the impact of trade and investment liber-
alization on productivity improvements in Thailand, this chapter investigates the 
effect of such liberalization on labor market outcomes, including a shift toward 
hiring more skilled labor and creating a wage skilled premium. The status of 
the trade–labor outcomes nexus remains an ongoing debate in the context of 
economic globalization. On the one hand, the standard neoclassical trade model 
postulates that opening up to international trade would lead to specialization 
across countries according to their comparative advantages. For developing coun-
tries like Thailand, whose comparative advantage is still determined by an abun-
dance of unskilled workers, embracing international trade would potentially raise 
the price of unskilled worker-intensive goods due to export opportunities, while 
simultaneously causing a decline in the price of skilled-labor intensive products 
as a result of the ensuing import surge. Changes in relative prices would affect 
the relative demand for skilled and unskilled workers. Therefore, it is expected 
that the wage gap between unskilled and skilled workers (henceforth referred to 
as the wage premium) would decline and generate a favorable effect on income 
equality (see for example Mishra and Kumar, 2005; Bigsten and Durevall, 2006; 
Amiti and Cameron, 2012).

On the other hand, the empirical evidence from a number of studies (such 
as Galiani and Sanguinetti, 2003; Attansaio et al., 2004 and Goldberg and 
Pavcnik, 2007) shows that globalization increases the wage skilled premium 
within industries, within firms, and at the economy-wide level, especially in 
developing countries. One explanation is that in developing countries, the 
unskilled labor-intensive sectors were protected most prior to trade reform. In 
other words, the protection of such sectors induces the demand for unskilled 
workers at a rate greater than would be expected under normal free trade cir-
cumstances. Hence, liberalizing trade causes resources, including labor, to be 
reallocated, and the wage gap increases (see also Currie and Harrison, 1997, 
Hanson and Harrison, 1999).

In addition to the ongoing debate concerning the effects of liberalization 
on skilled labor and wage premiums, the phenomenon of the expanding global 
production network has brought the issue regarding developing countries’ 
labor market outcomes. Given the fact that developed countries are relatively 

Globalization and labor 
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Globalization and labor market out-
comes

well endowed with skilled labor, activities outsourced to developing countries 
within global production networks tend to be unskilled-labor intensive. From 
this fact, it can be seen that on the one hand, such a phenomenon could reduce 
the wage skill premium in developing countries. The shift in favor of the demand 
for skilled workers in developed countries would imply an increase in the demand 
for unskilled labor in developing countries. However, if such a phenomenon per-
sists, this might result in a country becoming a low-skilled or low-quality worker 
trap. This would raise concerns over overall economic development as well as 
sustainable economic growth within such developing countries, or the so-called 
middle-income trap.

On the other hand, skilled workers and wage premiums could increase as a 
result of the phenomenon of global production networks. As argued by Feenstra 
(2004), Leamer, Schott, and Peter (2005) and Kiyota (2012) regarding factor 
intensity reversals, firms operating in developing and developed countries are fac-
ing different cones of production. For a given activity, it can be regarded as 
unskilled in the North, but skilled and labor intensive in the South. In other 
words, unskilled labor-intensive activities outsourced by firms in developed coun-
tries might require relatively skilled workers in developing countries to perform. 
Therefore, it is possible that the demand for skilled to unskilled workers increases 
simultaneously in both developing and developed countries, so that an increase in 
the wage skill premium could also be observed in developing countries.

Despite their immense policy relevance, studies focusing on these issues, par-
ticularly the latter one, are rare in the Southeast Asian context. There are numer-
ous studies examining the themes, especially persistence in the wage gap, but 
research attention has either been on developed or Latin American developing 
countries.1 With this gap in the empirical literature, in this chapter our aim is to 
examine the impact of globalization on workers’ skills and wage premiums using 
the firm-level data of Thai manufacturing to construct a case study. As in the 
previous chapter, trade and investment policies, as well as the proxy of global 
production sharing, are included to examine their impact on labor market out-
comes. The tariff protection applied here is in terms of both nominal and effec-
tive tariffs. For nominal tariffs, the effects on finished (output) and raw material 
(input) products are separately investigated. In terms of effective rates of protec-
tion (ERP), both a traditional ERP measure and a measure incorporating possible 
water in tariff – that is, the tariffs imposed are not effective in protecting firms in 
industries – are applied. The effect of FTAs is also considered in examining the 
impact of ERP on workers’ skills and wage premiums.

7.1  Analytical framework

This section lays down the analytical framework illustrating the effect of glo-
balization on wages and workers’ skills. The standard neoclassical trade model 
postulates that opening up to international trade would lead to specialization 
across countries according to their particular comparative advantages. For devel-
oping countries whose comparative advantage is determined by the abundance 
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of unskilled workers, opening up to international trade would raise the price of 
unskilled worker-intensive goods due to export opportunities. In contrast, these 
countries would experience a decline in the price of the skilled-labor-intensive 
products as a result of the resulting import surge. Changes in the relative prices 
would affect the relative demand for skilled and unskilled workers. Therefore, it 
is expected that the wage premium between skilled and unskilled workers would 
decline. This would generate a favorable effect on reducing income equality.

Such a theoretical postulation is not always supported empirically. In some 
cases, the gap has even widened (Goldberg and Pavcnik, 2007. Davis and Mishra, 
2007). Earlier explanations for the persistence of wage premiums emphasized 
friction in the labor market that constrains resource reallocation and the structure 
of protection. Nonetheless, they could not satisfactorily explain the persistence of 
the wage premiums observed. For example, imperfect labor mobility could be at 
best a short-term phenomenon and be less important over time. It is unlikely to 
be different across firms. Interestingly, the premium is also observed not only at 
the economy-wide level but also within industries and among firms (Pavcnik et 
al., 2004; Verhoogen, 2008).

Recently, the research direction has shifted toward a greater emphasis on the 
role of firm heterogeneity. Pioneered by Melitz (2003), many researchers have 
been paying particular attention to the fact that firms in a given industry can have 
different productivity levels and so behave noticeably differently. This includes 
the wages paid to their workers. In particular, Amiti and Davis (2011) developed 
a general equilibrium model that features firm heterogeneity as well as empiri-
cal evidence derived from the Indonesian economy to explain the persistence of 
wage premiums. While the model workhorse is based on Melitz (2003), where 
firm productivity is not unique, Amiti and Davis (2011) added two important 
features to the existing literature. First, a fair-wage constraint is incorporated into 
the model in order to forge a link between wages paid and firm performance. That 
is, workers employed in high-productivity firms receive higher wages. Secondly, 
the firm heterogeneity dimension in Amiti and Davis (2011: 5) could come from 
firms themselves and modes where firms are globally integrated, including export-
ing final goods, importing intermediates, or both. The key theoretical proposi-
tion in Amiti and Davis (2011) is that the wages paid by firms exporting final 
goods, importing intermediates, or doing both are higher than in firms without 
direct links to global markets. The proposition is extended to examine the wage 
premium–trade liberalization nexus in Amiti and Cameron (2012).

In Amiti and Cameron (2012),2 the effect of input and output tariffs is also 
highlighted along with firm-specific factors and modes where firms are glob-
ally integrated. The effect revealed in the study is to a large extent in line with 
the Stopler-Samuelson theorem; that is, domestically produced inputs are per-
fect substitutes for imported ones and input production is more skilled-worker 
intensive, while cutting input tariffs encourages firms to import instead of buying 
locally produced products. This reduces the demand for skilled workers and, cer-
taris paribus, the wage premium would be narrower. The effect of output tariffs 
would have the same result. The only difference is that the switching effect takes 
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place when firms are shifting production between multiple products with differ-
ent factor intensities. Otherwise, firms must continue in business due to the pres-
ence of sunk and fixed costs in the export business so that the insignificant effect 
of output tariffs is hypothetical only. In addition, Amiti and Cameron (2012) 
introduced interaction terms to capture the extent to which firms are engaged in 
international businesses (export and import) and their effects on wage premiums 
over and above giving input and output tariffs.

Apart from considering firm heterogeneity, a number of empirical studies have 
tried to determine the role of wages and workers skills based on the job com-
petition model proposed by Thurow, 1975 and 1979 (see, for example, Groot 
and Maassen van den Brink, 2000; Borghans and de Grip, 2000; and Büchel 
and Pollmann-Schult, 2001). The model involves a matching process in which 
two queues are considered, i.e., the person queue and the job queue. The lat-
ter is arranged by the skills required by firms, while the former is sorted by the 
qualifications they have acquired. The key implication from this framework is that 
enlarging the pools of formally educated skilled workers or offering public train-
ing programs to encourage skill formation without considering the job queue 
offered by firms could result in over-education. Firm characteristics are crucial 
in influencing the job queue, and they vary their assessment of a given (skilled) 
worker by his/her anticipated benefits to operations. Under this framework, the 
wages for specific occupations possibly do not react commensurately to changes 
in demand and supply within the labor market.

In addition, similar to installing machinery and equipment, hiring skilled workers 
incurs fixed and sunk costs to firms as recruitment processes are rather complicated 
and costly (Blatter et al., 2012). Once a candidate is hired, it still takes time, and pos-
sibly extra training, for him or her to become a fully productive employee (Blatter et 
al., 2012; Ejarque and Nilsen, 2008; Manning, 2006; and Merz and Yashiv, 2007). 
Conceivably, skilled workers and physical capital are complementary to each other 
(Greliches, 1969; Krusell et al., 2000). This could be connected to efforts by firms 
to implement industrial upgrading and innovate, as such firms are more likely to hire 
skilled workers. This is known as the skill-enhancing trade hypothesis. The decision of 
firms to hire skilled workers is also related to the business environment within which 
they operate. There is evidence that firms in a competitive environment tend to be 
active in productivity improvements, so they are likely to hire skilled workers or com-
mit to in-house skill formation (Hall and Soskice, 2001; Sivadasan, 2009; Aghion 
et al., 2015). Note that the competitive environment could emanate from domestic 
markets, abroad or both. All in all, it suggests that firm- and industry-specific factors 
have an impact on the demand for skilled workers.

Another branch of the literature focuses on the effect of participating in global 
production sharing. As mentioned above, global production sharing refers to 
the circumstance whereby whole production processes are divided into separated 
stages and economically allocated to various locations according to competitive-
ness. There are three phases in the global spread of production sharing (Athukorala 
and Kohpaiboon, 2010; Athukorala and Nasir, 2012). It begins with the two-way 
exchange between the home and host countries, where P&Cs assembly/testing 
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in the host country are incorporated into the final assembly of goods in the home 
country. The next phase concerns component assembly networks encompassing 
many host countries, whereas R&D, final assembly, and headquarter functions 
are still retained in the home country. The final phase incorporates the fully-
fledged production networks involving component production/assembly/tent-
ing and final assembly encompassing host countries. In the last phase, only R&D 
and headquarter functions are performed predominantly in the home country. 
This affects the relative demand for skilled and unskilled workers in countries 
participating in global production sharing.

The effect of relative worker demand in developing countries is ambiguous. 
On the one hand, relatively unskilled-labor-intensive activities are located in 
developing countries according to their comparative advantages. When spe-
cialization in the global production network continues, the wage gap between 
unskilled and skilled workers contracts. Nonetheless, the discussion above 
makes the implicit assumption that there is a single production cone where 
there is no factor intensity reversal and that firms in developed and develop-
ing countries face the same factor endowment vector. In reality, a number of 
studies point out that such an assumption is rather restrictive (Leamer and 
Levinsohn, 1995; Feenstra, 2004; Leamer et al., 2005; and Kiyota, 2012). For 
example, while much of the footwear in the world is produced in developing 
countries, the US retains a small number of plants, such as New Balance, which 
has a plant in Norridegewock, Maine. Operations there are fully computerized. 
This is a far cry from plants in Asia and China, which use traditional production 
technology and rely heavily on workers. Therefore, for any given activity, it can 
be regarded as unskilled in the US, but skilled and labor-intensive in the south-
ern nations, such as those mentioned. Unskilled-labor-intensive activities out-
sourced by firms in developed countries might require relatively skillful workers 
in developing countries in order to be performed. Therefore, it is possible that 
the demand for skilled to unskilled workers increases in both developing and 
developed countries simultaneously, so that the wage gap continues to be per-
sistently observed.

7.2  Wages and employment in Thai manufacturing: 
First look

In consideration of employment and wages in Thailand, Figure 7.1 shows that 
the share of employment to total employment in the manufacturing sector 
remained relatively stable at around 17 percent during 2014–2019, while the 
share of employment in the service sectors increased to around 52 percent from 
2014 onward, up from around 47 percent in 2011. Within the agriculture sec-
tor, the share of employment declined significantly from 40 percent in 2013 to 
around 32 percent in 2019. Using a labor force survey,3 it can be observed that 
most of the workers moving to the service sector originate from the agricultural 
sector, instead of manufacturing. Average wages, measured by Baht per month, 
in the manufacturing and service sectors increased sharply in 2011–2014, before 
appreciating just gradually during 2015–2019. In contrast, wages in agriculture 
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remained relatively low and stable post-2011. In the service and manufacturing 
sectors, the wage rate was around twice that of agriculture. Agriculture is the only 
sector in which the wage rate in some years, such as 2015 and 2018, was adjusted 
to be lower than headline inflation.

In the manufacturing sector, more than 30 percent of workers worked in food 
and beverages, followed by clothing and textiles and electronics. Comparing 
2012 and 2017, employment increased noticeably in the food sector, while a 
declining trend was observed in some sectors, including clothing and textiles, 
automotive, and electronics (Figure 7.2). In other sectors, employment during 
these two periods remained relatively stable. The picture for wages is different in 
sectors with a relatively lower share of labor, such as automotive, chemicals and 
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Figure 7.1  Employment and wages in Thailand, by industry. Source: National 
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pharmaceutical, paper, and electronics, which tended to offer higher wages. In 
the clothing and textiles and food sectors, workers received lower wages (as well 
as net income),4 while workers in automotive, chemicals and pharmaceutical, and 
paper were paid the highest.

Based on Thailand’s industrial censuses, wage differentials across industries in 
Thailand were observed during 2006–2016 (Figure 7.3). The non-negative value 
of wage differentials confirms that wages paid to white-collar staff were higher than 
those paid to blue-collar employees across all industries. The low density of wage 
premiums shown in 2011 and 2016 implies that wage premiums tended to increase 
in many industries. Excluding industries where the ratio of the wages associated with 
skilled workers to that with unskilled exceeded 10,5 wage premiums in 2006 on aver-
age stood at around 1.7, while those in 2011 and 2016 were around 1.9 and 2.0, 
respectively. The variance in the wage gap across industries also soared during this 
period, standing at 1.35 and 1.13, an increase from 0.90 in 2006. Although the wage 
gap increased, the pattern in the wage gap tended to be similar to a certain extent. It 
seems that labor-intensive industries, such as the processing of fruit and vegetables 
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(code 1513); the manufacture of soft drinks (1554); the manufacture of carpets and 
rugs (1722); the manufacture of knitted and crocheted fabrics (1730); resource-
based industries, e.g. the manufacture of basic iron and steel (2710); the manufacture 
of sugar (1542); the manufacture of basic chemicals (2411); and the manufacture of 
pharmaceuticals, medicinal chemicals, and botanical products (2423) tend to have 
a higher wage gap than capital-intensive industries, including the manufacture of 
motor vehicles (3410); the manufacture of bodies for motor vehicles (3420); the 
manufacture of other transport equipment (3599); and the manufacture of jewelry 
and related articles (3691). This could be because, in the latter group, such indus-
tries need more skilled workforces to work with capital-related tasks than unskilled, 
so most workers are categorized as skilled workers. Differences in white-collar and 
blue-collar wages are, therefore, limited in those industries. This finding indicates 
that it is crucial to control industry-specific factors in the empirical model. In addition 
to the industry level, Figure 7.4 shows the wage gaps experienced by firms during 
2006–2016. The same picture has been derived from utilizing firm-level data, that 
is, wage premiums varied across firms in each industry and the premiums tended to 
increase during this period. This, to a certain extent, implies that the role of firm het-
erogeneity, involving such variables as firm size and mode of engaging international 
activities, tends to be crucial in determining the size of wage gaps.

Interestingly, although wage premiums tended to increase at both the firm 
and industry level during 2006–2016, the proportion of skilled to unskilled 
workers did not significantly alter during this period, especially when the industry 
level is considered. The scatter plot shown in Figure 7.5 demonstrates a similar 
pattern between skilled and unskilled workers in each industry during these three 
periods. The skilled–unskilled worker ratio on average slightly declined from 0.83 
in 2006 to 0.73 in 2011 and picked up marginally to 0.76 in 2016, though the 
variance of this ratio declined throughout the periods observed. When consider-
ing this ratio with wage premiums and productivity (in Chapter 6), this may raise 
concerns in terms of moving Thailand toward Industry 4.0, in which more skilled 
workers need to be promoted to work with increasingly sophisticated technology. 
Productivity levels in 2016, though improved when compared to 2011, seemed 
to be unchanged when compared to those of 2006. Evidence of rising wage 
premiums without shifting the ratio of skilled to unskilled workers may eventu-
ally lead to a significant widening in income inequality and adversely impact the 
path toward sustainable economic development. The ratio of skilled to unskilled 
workers when firm-level data is considered confirmed the evidence provided at 
the industry level. In particular, it seems that the ratio in 2006 was lowered than 
in 2011 and 2016 (see Figure 7.6). Whether trade and investment policies have 
contributed to this development is explained later in the empirical result section.

It is noteworthy that the nature of the Thai labor market is largely weakly 
unionized. Establishing labor unions, as well as any form of the labor movement, 
has been allowed since 1978, when the Labour Act was amended, allowing firms 
to set up labor unions under the auspices of the Labour Relations Law. However, 
so far, any threat regarding labor unions has been of relatively little concern 
within Thai manufacturing. The relatively low level of human capital6 in Thailand 
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could somewhat explain the lack of strong labor unions. The Thai government 
has set up a minimum daily wage with close consultation from the tripartite wage 
committee (employers, employees, and government officials) since 1973. It is 
revised every year, with some exceptions, to maintain the cost of living and labor 
demand conditions, and in January 2020, the minimum wage was set at a range 
of 313–336 Baht per day (around US$ 10–11.2 at exchange rate 30 Baht per 
US$). There is no restriction regarding labor mobility for Thai workers among 
sectors in Thailand, as mentioned in Chapter 3, based on the Foreign Business 
Act, introduced in 1999. However, there are some sectors in which foreigners 
are not allowed to engage in for special reasons, but most of them are in the 
agriculture/mining and service sectors. Restrictions relevant to manufacturing 
sectors are limited. Informal sectors seem to be significant in Thailand, as shown 
by the relatively low proportion of social security workers (under sections 33, 39, 
and 40 of the Social Security Act, which has been in force since 1990) in terms of 
the total labor force, accounting for only about 40 percent in 2018–2019. The 
significance of the informal sectors could influence labor market outcomes in the 
formal sectors, in particular by creating disincentives for workers to move up the 
positional ladder and gain a higher income. However, due to data limitations, 
this perspective will not be included in our analysis.

Regarding skills formation, the Department of Skill Development (DSD), 
Ministry of Labor is the agency in charge. This is conducted in addition to the 
efforts of formal education reform under the responsibility of the Ministry of 
Education. DSD’s responsibility falls under the Skill Development Promotion 
Act BE 2545 (2002), amended in 2014.7 The main role of the DSD is to enhance 
the skills of existing workers through two main activities. The first involves offer-
ing training programs focusing on skills formation implemented by the DSD. The 
programs are targeted at all workforces, including those yet to enter the labor 
market, those in the labor market, and those wanting to change their occupation. 
So far, the number of trainees in DSD programs has annually accounted for less 
than 500,000 workers with a declining trend now observed.8 This accounted for 
less than 1.3 percent of the workforce. While training programs are set to cover all 
of the workforce as mentioned above, most training attendants comprise employ-
ees in labor markets. DSD also performs skills accreditation. There are two types 
of skills to be accredited, one is basic and the other a national skills test. Only the 
latter matters in terms of expected wage compensation. Noticeably, the range of 
skills covered in DSD training programs is rather wide, covering construction, 
industrial, mechanics, electrician, technician, industrial agriculture, and services 
skills. It seems that the true purpose of the training programs is to offer alterna-
tive skills for workers as an insurance policy. In particular, workers who are unse-
cure within their current job and want to work in the service sector or set up their 
own micro-enterprises are attracted to such training programs. Their motivation 
to enroll did not seem to be involved much with skills enhancement. Recently 
there were changes in the training activities observed on the DSD website (March 
6, 2019) to place firms in a better position to harness the Industry 4.0 revolution. 
There are many activities designed to enhance firm productivity, especially in the 
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area of automation skills. The effort includes the adoption of programmable logic 
controller (PLC) in manufacturing, computer coding for machines, the installa-
tion of the internet-of-things (IoT) technology within agriculture plantations, 
embedded system design for industry, and 3D animation. At this present point 
in time, it remains difficult to assess the relative effectiveness of such initiatives.

The second consideration concerns financial and tax incentives for firms to 
undertake in-house training and promote skill formation. In particular, a 200 
percent tax deduction on training expenses and a tax exemption on the machin-
ery and equipment used for the training programs are granted. This is associ-
ated with the assistance offered by the DSD, including direct loans to enterprises 
undertaking skill enhancement programs, consultation services on skills enhance-
ment, and advice on training programs from the Skill Formation Fund offices 
under the Skill Development Promotion Act.

7.3  The empirical model

The empirical model employed in Amiti and Cameron (2012) is used as a point of 
departure. The wage premium (Ws/Wu)ijt, the ratio of wage compensation of skilled 
workers to unskilled workers is a function of a set of firm-specific factors including 
export (expijt) and import (rimijt) status, firm ownership (ownijt), and firm size (sizeijt).

9 
The extent to which firms participate in the global economy would influence their 
decision to hire skilled workers and affect the wage premium. There are two aspects 
of global participation present in this study. First, firms involved in international trade 
(either exporting or importing or both) are likely to hire more skilled workers. All 
other things being equal, exporting firms face more intense competition. As ech-
oed in the firm heterogeneity literature, exporting firms must surpass productivity 
thresholds to survive in the face of competition. Hence, these firms might hire more 
skilled workers to enhance their productivity as opposed to domestic-oriented firms 
(Greenaway et al., 1999; Milner and Wright, 1998; Hine and Wright, 1997; Roberts 
and Skoufias, 2007). Importing often involves complicated procedures ranging from 
selecting suppliers, negotiating price and quality, and understanding the technology 
embedded in imported products, together with dealing with documentation and 
customs officials. Hence, importing firms are also likely to hire more skilled work-
ers. To measure a firms’ market orientation, the export–output ratio (expijt) and the 
proportion of imported to total inputs (raw materials and intermediates) (rimijt) are 
used. As skilled workers are expected to increase along with the participation of firms 
in the global market, the expected signs of these two variables in influencing wage 
premiums are both positive.

Another aspect of global participation concerns firm ownership (ownijt). Clearly, 
foreign firms are more likely to hire skilled workers. This is because firms investing 
abroad are often associated with certain proprietary assets (Caves, 2007). This is 
done to ensure the established affiliates can compete with their indigenous coun-
terparts, which are more familiar with the local business environment in host invest-
ment-receiving countries. To harness the associated advanced technology, skilled 
workers are needed, and this will possibly widen the wage skill premium.
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As argued in the innovation literature (such as Pavitt et al., 1987; Vaona and 
Pianta, 2008), innovation decision making is positively related to a firm’s size 
(sizeijt). This is based on Schumpeterian creative deconstruction, where larger 
establishments are in a better position to cover the fixed costs incurred from 
innovative activities (Schumpeter, 1942). As the rational to hire skilled workers 
is similar to innovation activities to some extent, it is expected that the larger the 
firm’s size, the more likely it is to hire skilled workers and widen the wage pre-
mium (Blatter et al., 2012; Ejarque and Nilsen, 2008; Manning, 2006; Merz and 
Yashiv, 2007). In addition, four extra firm-specific variables are introduced in this 
study. They are the capital–labor ratio (klratioijt), capturing the degree of capital 
deepening at the plant level; the ratio of female to male workers (female_maleijt), 
to examine any possible gender bias; firms investing in research and development 
(RDijt); and firms obtaining BOI investment incentives (BOIijt).

Capital deepening (klratioijt) by firms potentially affects the demand for skilled 
workers and thereby wage premiums, but the nature of such an influence is incon-
clusive. It can be either positive or negative, depending on how physical capital 
and skilled workers interact with each other. When skilled workers are likely to 
be complemented with physical capital, a positive relationship of this variable 
with wage premiums is expected. Otherwise, it could be negative. A firm’s capital 
deepening is measured by the proportion of fixed assets at the beginning of a 
period to total workers. R&D activities by nature are skilled-worker intensive, so 
that firms committing to R&D activities (RDDijt) are likely to hire more skilled 
workers and widen the wage gap between skilled and unskilled employees. As 
shown in the previous chapter, to measure RDijt, two proxies are used as alterna-
tives. The first is the binary dummy variable (RDDijt), which is equal to one when 
establishments commit to R&D investment, whereas the second is the ratio of 
R&D expenditure to total sales (RDSijt). BOI-promoted establishments (BOIijt) 
are included in this study and are expected to have a positive relationship with 
wage skill premiums. Obtaining BOI investment incentives is de facto compulsory 
for foreign plants in order to overcome constraints involved in operating a busi-
ness in Thailand, and indigenous firms who apply for BOI promotion privileges 
are likely to be exporters. As mentioned earlier, these firms are likely to engage 
more with skilled labor, thereby widening the wage skill premium.

Note that since the definition of blue- and white-collar workers in deriving 
their corresponding wages in a micro dataset can vary from one to another, data-
set-specific aspects in this regard must be taken into consideration. For Thailand’s 
industrial censuses, the number of blue-collar workers employed for operational 
jobs is further disaggregated into skilled and unskilled workers. The former refers 
to supervisors who have long experience and are skillful at monitoring produc-
tion lines, and so should be classified as white-collar workers. Unfortunately, in 
the dataset, wage compensation paid to operational workers is not separate, and 
this makes it impossible to re-define a more precise wage compensation picture 
of true white-collar employees. Hence, to mitigate this problem, skill_totalijt, the 
ratio of skilled to total production workers, is introduced as a measure control-
ling firm-specific variables within the wage premium equation. A higher value of 
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skill_totalijt implies that the denominator in the wage premium includes some 
employees belonging to the actual skilled workers category.

Similar to Amiti and Cameron (2012), input and output tariffs are separated and 
included as industry-specific factors in determining the possible different effects of 
input and output trade liberalization on wage premiums. As mentioned earlier, when 
domestically produced inputs are perfect substitutes for imported goods and input 
production is more skilled-worker intensive, cutting input tariffs encourages firms 
to import instead of buying locally produced products. This reduces the demand 
for skilled workers and, certaris paribus, the wage premium becomes narrower. The 
effect of output tariffs would have the same result, whereby a reduction in output 
tariffs would lead to a decline in the wage skill premium. However, it is possible that 
a reduction in output tariffs would not have any significant impact because of the 
switching effect taking place when firms shift production between multiple products 
with different factor intensities. Otherwise, firms must continue in business due to 
the presence of the sunk and fixed costs involved in export businesses. The interac-
tion terms between trade liberalization variables and the extent to which firms are 
engaged in international business (export and import) are introduced. A positive sign 
is expected for the interaction terms on wage skill premiums.

However, as shown in the previous chapter, both input and output tariffs are 
simultaneously crucial in affecting firm productivity, so the ERP is introduced 
to capture such effects. This variable could possibly affect the demand for skilled 
workers and wage premiums in the context of Thai manufacturing. Four alter-
natives of ERP are introduced in the model: ERP import-competing products 
(ERP_1jt); ERP considering water in tariffs (ERP_2jt); ERP capturing the effect 
of partial trade liberalization (ERP_3jt); and ERP combining the effects of partial 
trade liberalization and water in tariffs (ERP_4jt). The variable measurements of 
these four alternatives are shown in Chapter 6.

Engaging in global production sharing (Networkjt) can have implications for 
wage skill premiums. Ideally, to capture the effect of the global production network 
on wage premiums, details at the firm level (including whether firms are actually 
engaged in MNE production networks, whether they import tailor-made raw mate-
rials for specific customers, and so on) are needed. Unfortunately, such details at 
the firm level are not available to be included in the Thai dataset. As in Chapter 
6, in this study, trade data is employed to capture the aspect of the international 
production network (Networkjt). It is measured by the ratio of parts and compo-
nents (P&C) trade (the sum of imports and exports) to total goods trade. The list 
of P&Cs is derived from a careful disaggregation of trade data based on Revision 3 
of the Standard International Trade Classification (SITC, Rev 3), extracted from the 
United Nations trade data reporting system (UN Comtrade database) (Kohpaiboon, 
2010; Jongwanich, 2011 and 2017). Trade data compiled from the UN Comtrade 
is matched with the International Standard of Industrial Classification (ISIC, Rev 3).

The final departure from Amiti and Davis (2012) is to introduce additional 
industry-specific factor, i.e., industrial concentration (HHIjt) instead of heavily 
relying on the industry-specific dummy. In general, industries with high barriers 
to entry are likely to be concentrated as it is relatively difficult for new entrants 
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to become involved. Such industries are often capital and/or skill intensive. 
Hence, in a highly concentrated industry, the demand for skilled workers would 
be higher and a wage premium is observed. On the other hand, the effect of 
industrial concentration could be negative. As argued in the firm heterogene-
ity literature, productivity could vary across firms in a given industry. Over a 
period of time, low productivity firms would fade away, so the observed industrial 
concentration would be the outcome within which only high productive firms 
operate. This could occur in an unskilled-worker-intensive industry where devel-
oping countries like Thailand gain international competitiveness. In addition, 
it is possible that firms in a low-concentration industry face a higher competi-
tive environment than those in a higher industrial concentration. As argued by 
Hall and Soskice (2001), Sivadasan (2009), and Aghion et al. (2015), firms in 
a competitive environment tend to be more active in implementing productivity 
improvements so they are likely to hire skilled workers or commit to in-house 
skill formation, thereby increasing wage premiums. In this study, industrial con-
centration is measured by the Hirschman Herfindahl index (HHIjt), expressed in 
Equation (6.7) (Chapter 6).

All in all, the empirical model employed in this study is as follows:
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where

(Ws/Wu)ijt = the wage premium of firm i in industry j, measured by the ratio between 
the wage compensation per workers of white collar (non-production and skilled 
production workers) to blue collar (operation workers) at time t

expijt = the share of exports of firm i in industry j;
rimijt = the share of raw material imports of firm i in industry j;
ownijt = the foreign share of establishment i of industry j at time t
sizeijt = the size of firm i in industry j at time t measured by output
klratioijt = the capital–labour ratio of firm i in industry j at time t
female_maleijt = the ratio of female to male workers of firm i in industry j at time t
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RDijt = R&D efforts by establishment i of industry j at time t measured by two 
alternatives:

 (1) RDDijt = the binary dummy variable, equal to one when there are R&D 
efforts and zero otherwise,

 (2) RDSijt = the R&D expense to sales of establishment i of industry j at 
time t

BOIijt = a zero-one binary dummy which equals one when an establishment i of 
industry j is BOI-promoted and zero otherwise

skill_totalijt = the ratio of skilled production workers to total production workers 
of firm i in industry i at time t

outputtariffjt = output tariffs of industry j at time t
inputtariffjt = input tariffs of industry j at time t 
output_expijt = the interaction term between output tariff and export share of firm 

i in industry j at time t
input_rimijt = the interaction term between input tariff and the share of raw mate-

rial imports of firm i in industry j at time t
ERPij = the effective rate of protection of industry j at time t measured by four 

alternatives as in Equations (7.1)–(7.4)
 (1) ERP_1jt = ERP import-competing products
 (2) ERP_2jt = ERP considering water in tariffs
 (3) ERP_3jt = ERP capturing the effect of partial trade liberalization
 (4) ERP_4jt = ERP combining the effect of partial trade liberalization and 

water in tariffs
HHIjt = Hirschman Herfindahl producer concentration of industry j at time t
εi,j = Disturbance terms of firm i in industry j

As shown in the previous section, considering wage premium per se would 
potentially not accurately capture the impact of globalization on employment 
and workers’ skills. The wage skill premium could increase while the number 
of skilled jobs, compared to unskilled, stayed unchanged. Thus, to capture the 
impact of globalization on employment and workers’ skills, three equations are 
introduced as follows:
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where Ls, Lu, and Ltotal are skilled, unskilled, and total workers, respectively.
Tariffjt represents both nominal, divided into input and output tariffs, and effec-

tive rates of protection (ERPjt), which has four alternatives, as shown in 
Equations (7.1) and (7.2).

Note that skilled and unskilled workers are separately estimated in Equations (7.4) 
and (7.5), since from Figures 7.5 and 7.6, the variation between skilled and unskilled 
workers tends to be minimal in our study periods, so it is likely that the relation-
ship between dependent – defined as the ratio of skilled to total workers – and all 
independent workers cannot be revealed. Total workers are used as denominators 
instead of unskilled workers, since several establishments revealed zero unskilled 
worker. Value added per worker (vapwijt) is included in Equations (7.3) and (7.4) to 
control for the supply side in determining the employment equilibrium, while other 
dependent variables represent demand-side controlled variables. The non-linear 
relationship between dependent and independent variables, especially firm size, cap-
ital–labor ratios, and market orientation, are taken into consideration in the analysis.

As our dependent variable is censored to zero, denoting that it cannot be of 
negative value and there are a number of zero observations, the standard log-
linear panel-estimation model (fixed and random effect) is not applicable and 
would possibly lead to bias and inconsistent estimators. To deal with several zero 
skilled/unskilled labor variables, our econometric procedure in this study uses 
Poisson pseudo-maximum-likelihood (PPML) and a negative binomial (NB) 
model estimation. The latter is more flexible, as argued by Burger et al. (2009), 
as the conditional mean and variance of the distribution are not necessarily equal 
in the latter model, while in the former a restrictive assumption whereby the 
conditional mean and variance of the distribution are equal needs to be applied. 
In order to redress the potential endogeneity of the tariff and value-added vari-
able, the control function approach (see Lin and Wooldridge, 2019) for panel 
data with PPML and NB is applied in this study.10 Note that the data set used 
in this chapter is derived from the Thai industrial census, conducted by the 
National Statistical Office and, as shown in the previous chapter, three censuses 
are included in the study: 2006, 2011, and 2016. The data used in the empirical 
model is summarized in Appendices 7.1 and 7.2.

7.4  Results

Tables 7.1, 7.2, and 7.3 present the empirical results concerning employment 
and wages. Column A in Table 7.1 displays the results in which input and output 
tariffs are included in the model separately in examining the ratio of skilled to 
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total workers, while Columns B–E show the results when ERP_1 to ERP_4 are 
employed, respectively. Columns B1, C1, and D and E illustrate results for where 
the R&D expenses to sales (RDS) is used as an independent variable, instead of 
the dummy variable (RDD). The last column, Column F, is included to show 
the results when non-tariff measures like subsidies (as mentioned in Chapter 6) 
are included in our analysis. Without any overdispersion, the control function 
approach for panel data with PPML is applied to determine the ratio of skilled to 
total workers. However, as mentioned earlier, due to the insignificant variation 
between skilled and unskilled workers, Table 7.1 shows that most independ-
ent variables are insignificant in explaining the ratio of skilled workers. Foreign 
ownership (ownijt) is one of the variables which show a positive significance in 
all cases. This implies that foreign firms tend to hire more skilled workers than 
indigenous. As mentioned earlier, to harness the associated advanced technol-
ogy, which is brought into the host countries by foreign firms, skilled workers 
are needed.

Another variable concerns firms’ market orientation, especially in the case 
of imports. As argued earlier in the empirical model context, import activities 
involve complicated procedures, including selecting suppliers, negotiating price 
and quality, and understanding the technology embedded into imported prod-
ucts, as well as dealing with documentation and customs officials. These tasks 
require skilled workers. The insignificance of exporting could probably be due 
to the restricted variation in our samples as we will show later that this variable 
is crucial in explaining the number of workers, especially skilled (see Table 7.2). 
Research and development (RDijt) and BOI variables are significant, especially 
when ERPs are used as a proxy of trade liberalization/restrictions. When RD is 
proxied by binary dummy variables, the coefficient is negative and significant, 
implying that firms investing in R&D tend to hire less-skilled workers, but when 
RD is proxied by R&D expenses to sales, the coefficient turns out to be posi-
tive and significant. The amount of R&D expenditure matters in encouraging 
a higher proportion of skilled workers; that is, the higher the R&D expenses, 
the greater the proportion of skilled workers in the total Thai manufacturing 
workforce.

The coefficient associated with the BOI is negative and significant, suggest-
ing that firms receiving BOI privileges tend to hire more unskilled workers 
than skilled. This stands in contrast to our hypothesis, which expected that 
foreign firms and indigenous firms, mostly exporters, would likely hire more 
skilled workers, pushing up the proportion of skilled workers in the Thai man-
ufacturing workforce. However, the negative relationship may occur because 
a number of Thai exporting firms who obtain BOI privilege are still original 
equipment manufacturers (OEMs), including those in the electronic and elec-
trical appliances, garments, and food products sectors. The volume of export 
orders matters so that unskilled workers are needed to perform tasks (see 
the results below when the determinants of skilled and unskilled workers are 
seprately examined), while only a few firms can upgrade to become original 
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design manufacturers (ODM) or original brand manufacturers (OBM). Note 
that trade liberalization, regardless of how tariffs are proxied, and participa-
tion in the global production network could not significantly influence the 
ratio of skilled workers in terms of the total workforce. Interestingly, when 
non-tariff barriers, like subsidies, are included in the model, the coefficients 
associated with effective rates of protection (ERP) show a mild and positive 
significance (Table 7.1, Column F).11 The very weak significance, to a certain 
extent, may imply that trade liberalization, especially when input and out-
put tariffs are simultaneously reduced, would not widen income inequality as 
unskilled workers could be promoted from such liberalization.

However, as mentioned earlier, due to the low variation in the dependent 
variables, the results, when the ratio of skilled to total workers is employed as 
an independent variable, may not provide a clear picture. To clearly examine 
the impact of trade liberalization, participation in the global production network 
and the effects of investment policy on employment, the determinants of skilled 
and unskilled workers are examined separately in Equations (7.4) and (7.5). 
Table 7.2 presents the empirical results. Note that when the number of workers 
is employed as an independent variable, overdispersion is encountered, so the 
control function approach with a negative binomial (NB) model is our preferred 
choice of methodology.

The results show that firm-specific factors are crucial in determining the 
proportion of skilled and unskilled workers, regardless of how tariffs and RD 
are measured. Consistent with the results, when the ratio of skilled to total 
workers is considered, foreign ownership (ownijt) is statistically significant. 
The significance is found when unskilled workers are set as the dependent 
variable, reflecting that foreign firms tend to hire less unskilled workers than 
indigenous, but this variable is insignificant when skilled workers are set as 
the dependent variable.

In contrast with using the share of skilled to total workers, firm market orien-
tation variables, both exports and imports, are crucial in determining the amount 
of employment, in terms of both skilled and unskilled workers in all scenarios. 
Interestingly, a non-linear relationship is revealed in the case of the export varia-
ble. Firms which have a high proportion of exports (expijt) are likely to need more 
skilled workers (see Table 7.2). This confirms what we hypothesized, as shown in 
the previous section; that is, exporting firms must surpass productivity thresholds 
to survive within global competition so they are likely to hire more skilled work-
ers to enhance their productivity, as opposed to the case with domestic-oriented 
firms. However, in all scenarios, a negative and significant coefficient associated 
with (expijt^

2) is revealed. This implies that when the share of exports to total 
output exceeds a certain threshold, which from our estimation is around 1.3, a 
firm’s demand for skilled workers starts declining, and they are likely to hire more 
non-skilled workers instead.12

As shown in Table 7.2, the coefficient associated with (expijt^
2) is posi-

tive and significant when non-skilled workers are employed as the dependent 
variable. To a certain extent, it seems that in Thai manufacturing, skilled and 
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non-skilled workers are still substitutable to serve a large scale of exports and, 
as mentioned earlier, several Thai firms are OEMs, and the volume of exports 
matters for such firms in expanding in global markets. With the relatively thin 
market, unskilled workers are likely to be employed in producing those prod-
ucts. Original design manufacturers (ODM) or origianl brand manufacturers 
(OBM) tend to demand more skilled workers, but those firms still remain 
limited within Thai manufacturing.

An increase in the imports of raw materials (rimijt) tends to promote the 
demand for skilled workers. The coefficient associated with rimijt is positive 
and significant when skilled workers are used as the independent variable, but 
it is insignificant when unskilled workers are employed. This confirms the 
effects of the complicated procedures involving imports, as mentioned earlier. 
Firm-specific factors in terms of capital–labor ratios (klratioijt) and firm size 
(sizeijt) matter in determining demand for skilled workers, with a non-linear 
relationship revealed. Regarding the former, an increase in capital–labor ratios 
tends to promote the need for more skilled workers, as shown by the positive 
and significant coefficient associated with this variable (see Table 7.2). This 
suggests that skilled workers are likely to be complementary with physical 
capital. However, probably due to the law of diminishing returns, surpassing 
a certain threshold, which is relatively low (at least ten times lower than the 
average value of capital–labor ratio in our sample),13 capital deepening starts 
to reduce the demand for skilled workers. The negative coefficient associated 
with klratioijt

^2 and the low value of the threshold may raise concerns about 
whether introducing more and more capital may replace (skilled) workers, 
pushing them out of the job market. With limited information in the indus-
trial censuses, we cannot address this issue clearly.

Interestingly, however, Jongwanich, Kopaiboon, and Obashi (2020), 
using labor force surveys during 2012–2017, examined whether introduc-
ing advanced technology, including robots and ICT, would generate adverse 
impacts on labor market outcomes, especially employment and wages, in 
Thailand. The results showed that the impact of advanced technology on 
pushing workers out of the job market is limited. Instead, the technologies 
introduced in Thailand tended to affect the reallocation of workers between 
skilled and unskilled positions. Skill upgrading is possible and likely to occur 
more when workers stay or move within manufacturing sectors, and ICT 
usage tends to generate more favorable outcomes than robot adoption, prob-
ably due to its longer engagement with workers. Workers in comparatively 
capital-intensive industries, including the automotive and plastics and rubber 
sectors, tend to receive greater benefits from technological growth than those 
in labor-intensive industries. All in all, this result probably suggests that capi-
tal deepening, especially that involved with advanced technology, would still 
have limited power in pushing labor out of the job market in Thai manufac-
turing, but without any adjustments, such deepening could force a noticeable 
proportion of workers to be employed in relatively unskilled positions.



234 Globalization and labor market outcomes 

Regarding firm size (sizeijt), the negative coefficient associated with sizeijt and 
the positive coefficient associated with sizeijt

^2 imply that the relationship between 
size and the number of skilled workers is negative at the beginning and then 
becomes positive afterward (Table 7.2). This reflects the nature of hiring skilled 
workers incurring fixed costs to the establishment. Fixed costs include the other 
non-salary benefits that these types of workers often expect from the establish-
ment. Such a relationship, to a certain extent, also reflects the preference of 
these skilled workers to work in larger establishments with brighter career path-
ways. The improvement of labor productivity (VAPWijt) tends to promote both 
unskilled and skilled workers, but the coefficients associated with skilled work-
ers are higher than those associated with unskilled. Interestingly, R&D tends to 
promote both skilled and unskilled workers when R&D is measured by binary 
dummy variables, but it becomes statistically insignificant when R&D expenses 
are employed to reflect the participation of firms in R&D activities. This may 
reflect the relatively small amount of R&D expenditure observed, which in our 
sample was only around 2 percent of sales on average during 2006–2016, in 
affecting the absolute number of workers, both skilled and unskilled. However, 
the coefficient associated with the rd_saleijt of skilled workers is greater than that 
associated with unskilled (see Table 7.2, columns E1 and E3, for example), so 
this variable could potentially affect the ratio of skilled to total workers shown in 
Table 7.1, as discussed earlier.

Regarding trade policy, all scenarios tend to show that trade liberalization in 
terms of tariff reductions was not harmful to unskilled workers. When tariffs are 
disaggregated into input and output, interestingly only the input tariff is positive 
and statistically significant when skilled workers are employed as the dependent 
variable. This result, which is in line with Amiti and Cameron (2012), indicates 
that a reduction in input tariffs leads to a decline in the demand for skilled work-
ers. Imported inputs become cheaper relative to those domestically produced, 
so firms substitute home-based production for imports. While raw materials/
intermediate inputs tend to involve skill-intensive technology, liberalization 
causes a decline in the demand for skilled workers. The reduction in output tariffs 
in our case is positive but statistically insignificant. Amiti and Cameron (2012) 
argue that the insignificance of output tariffs is surprising but could occur due 
to the multi-plant/products nature of firms. Reducing output tariffs may induce 
firms to produce other products with different factor intensities, so that such 
liberalization would not affect the relative demand for skilled/unskilled workers. 
However, as shown in the previous chapter, where the output tariff reduction 
per se could not influence firm productivity, we argue that the insignificance of 
output tariffs may arise because firms in Thailand consider both input and out-
put tariffs simultaneously concerning their business activities. Jongwanich and 
Kohpaiboon (2007) showed that protection bargains in Thai manufacturing tend 
to be struck on ERP, instead of nominal tariff rates (see Chapter 2). Meanwhile, 
exporting firms are unlikely to receive any benefits from cutting output tariffs as 
their prices tend to follow world rates, thereby reducing the explanatory power 
of output tariffs in influencing overall productivity improvements. To consider 
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these possible reasons, effective rates of protection (ERPs) are employed, instead 
of separately including input and output tariffs.

 Effective rates of protection, regardless of whether water in tariff is con-
sidered, including both ERP_1jt and ERP_2jt, show a positive and significant 
relationship with skilled workers (Table 7.2: Columns B1, C2–C5). The posi-
tive coefficients associated with these variables indicate that trade liberalization 
(decline in ERP, either through output or input or both) reduces the demand 
for skilled workers. Although final goods are produced with lower-skilled 
intensive technology than intermediate inputs, in Thailand high tariff rates 
tend to be imposed on relatively capital-intensive sectors, including motor 
vehicles, where the demand for skilled workers is involved. Thus, trade liber-
alization, or lower effective rates of protection, lowers the demand for skilled 
workers in response to the cheaper imports of finished products. However, as 
shown in Chapter 2, tariff rates in Thailand have declined substantially over 
the past three decades, but the escalating tariff structure remains in place, 
reflected by the higher tariff rate of finished products than is the case with 
capital and intermediate goods, and effective rates of protection remained 
relatively stable during 2006–2019. In addition, although around 32 percent 
of tariff lines were tariff-free while tariff lines with rates of between 10 and 20 
percent noticeably declined to around 12 percent in 2016–19 from close to 
20 percent in 2006–2010, more than a quarter of tariff lines are still operating 
out of the three-rate structure, comprising the 0–1, 5, and 10 percent bands. 
This reflects unfinished business in tariff restructuring in Thailand. Further 
liberalization would probably help reduce income inequality by encouraging 
more unskilled workers and reducing their wage gap with skilled employees.

However, when we consider the impact of trade liberalization on wage skill 
premiums in Thailand, the results show an unexpected outcome; that is, such 
liberalization could not significantly influence wage skill premiums (see Table 
7.3). Only the interaction term between input tariffs and the share of raw mate-
rial imports is positive and statistically significant. Two possible explanations 
emerge from this finding. First, the insignificance of trade liberalization on wage 
skill premiums may result from the limited number of observations included in 
the 3-yearly censuses in the formulating panel data. Second, it may occur due 
to the structure of the labor market in Thailand, where there exists friction, as 
well as a shortage of skilled workers, especially those involved with operational 
activities, while foreign workers, including those from Myanmar, Cambodia, 
and Laos, increase the supply of unskilled workers. The former tends to cause 
the wages of skilled workers to remain at a relatively high level, though tar-
iff reductions lower the demand for skilled workers, while the latter reduces 
the probability of unskilled workers’ wages rising. Another point argued by 
Jongwanich, Kohpaibbon, and Obashi (2020), as mentioned earlier in Section 
7.2, concerns the largely weak unionization within the Thai labor market. The 
relatively low level of human capital in Thailand could somewhat explain the lack 
of strong labor unions and, to a certain extent, the lower ability of workers, espe-
cially unskilled, to negotiate their wages with employers. All in all, this possibly 
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suggests that labor market conditions tend to decouple the employment-wage 
outcomes induced by trade liberalization.14 Our finding is in line with some stud-
ies, including Pavcnik et al. (2004) for Brazil and Feliciano (2001) for Mexico, 
which show no relationship between trade policy and wage skill premiums. Note 
that when ERP concerning partial trade liberalization through FTAs (ERP_3jt 

and ERP_4jt) is considered, results resemble those derived without considering 
the role of FTAs; that is, tariff reductions through FTAs had no impact on wage 
skill premiums. However, they are in fact likely to encourage more unskilled 
workers. In addition, non-tariff measures like subsidies do not have any signifi-
cant impact on either employment or wages.

Interestingly, participation in a global production network (Networkjt) tends 
to encourage more skilled workers. The results are robust, regardless of how 
trade liberalization is measured (see Table 7.2). This supports the argument that 
firms operating in developing and developed countries face different cones of 
production (Feenstra, 2004; Leamer and Schott, 2005; and Kiyota, 2012). A 
given activity involved in the network, mostly in the context of the electronics, 
electrical appliances, and machinery sectors, can be regarded as unskilled in the 
northern hemisphere, but skilled labor intensive in the southern. In other words, 
unskilled-labor-intensive activities outsourced by firms in developed countries 
tend to require relatively skilled workers in developing countries to perform. 
However, the participation has no significant impact on wage skill premiums. As 
mentioned earlier, labor market conditions in Thailand probably constrain the 
impact of participating in the global production network on wages.

It seems that firm-specific factors15 are crucial in affecting wage skill premiums 
(Table 7.3). Consistent with the results for employment, a firm’s ownership and 
a firm’s market orientation, especially in terms of exports, have an effect on wage 
skill premiums. For exports, a non-linear relationship is revealed as the wage 
skill premium tends to increase at the beginning when the share of exports to 
the output of firms (expijt) increases, but after a certain threshold, close to that 
we mentioned earlier, the wage skill premium declines. This confirms the fact 
that when the volume of exports expands significantly, non-skilled workers are 
required, thereby narrowing wage skill premiums. Imports tend to increase wage 
premiums, but the effect is not vigorous as its positive impact is shown only when 
input and output tariffs are separately included in the analysis. The capital–labor 
ratio (klratioijt) is another important firm-specific factor, and the revealed result 
is consistent with employment, that is to say, it widens the wage skill premium to 
a certain level in response to the greater demand for skilled workers, but when it 
passes a certain point, wage premiums become lower, which to a certain extent 
reflects the substitution between capital and skilled workers, as mentioned ear-
lier. The effect of R&D on wage premiums also reflects the phenomena shown 
in its impacts on employment; that is, R&D tends to promote both skilled and 
unskilled workers when R&D is measured by binary dummy variables, with higher 
impacts shown in the case of the latter, but it becomes statistically insignificant 
when R&D expenses are employed. Wage skill premiums are either unresponsive 
or shrink in response to R&D investment (Table 7.3). As mentioned in Chapter 
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5, the statistical insignificance of R&Ds in promoting skilled workers could be 
partly due to the dominance of technology transmission over technology genera-
tion. In particular, it seems that most MNE affiliates still import technology from 
their parent companies, instead of setting up R&D activities in Thailand. In line 
with the results concerning employment, BOI privileges are likely to reduce the 
wage gap between skilled and unskilled workers, partly due to the fact that most 
exporters receiving BOI support are involved in original equipment manufactur-
ing activities.

7.5  Conclusions

This chapter aims to examine the impact of globalization on workers’ skills 
and wage premiums using firm-level data of Thai Manufacturing to construct 
the case study. As in the previous chapter, trade and investment policies, as 
well as proxies of global production sharing, are included to analyze their 
impact on labor market outcomes. The tariff protection applied here is in 
terms of both nominal and effective tariffs. With effective rates of protection 
(ERP), a traditional measure, a measure incorporating possible water in tar-
iffs, and that concerning the effects of partial trade liberalization, are applied. 
For the nominal tariffs, the effects on finished (output) and raw material 
(input) products are separately examined. The results show that firm-specific 
factors, especially demand-side, truly matter in determining firms’ decisions 
to hire skilled/unskilled workers. Firms’ market orientation, both the export 
and import of raw materials, firm size, firm ownership, and the level of capi-
tal–labor ratios are all crucial in affecting the relative demand for skilled/
unskilled workers. While foreign firms and firms with a high proportion of 
raw material imports are likely to hire more skilled workers, those with a high 
proportion of exports, capital deepening, and larger size tend to be inconclu-
sive. Non-linear relationships with skilled employment are established in the 
case of the latter three variables.

With respect to trade policy, trade liberalization in terms of tariff reduc-
tions was not harmful to unskilled workers in all scenarios. With trade pro-
tection, high tariff rates tend to be imposed on relatively capital-intensive 
sectors, which need skilled workers to be involved. Trade liberalization or 
lower effective rates of protection tend to lower the demand for skilled work-
ers in response to cheaper imported products. Non-tariff barriers, compris-
ing subsidies in this study, do not have any robust impact on the demand 
for skilled workers in the Thai manufacturing context. Investment policy, 
in terms of providing investment incentives, tends to have a more favorable 
impact on unskilled workers than skilled. Participation in the global produc-
tion network (Networkjt) tends to encourage demand for more skilled work-
ers, regardless of how trade liberalization is measured. This confirms that 
participation in the global production network of Thai firms has expanded 
beyond simple assembly functions.
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Interestingly, when wage skill premiums are considered, wage–employment 
skills dissociation emerges in some variables within our scope of interest, including 
trade liberalization through tariff reductions and participation in global produc-
tion networks, as well as receiving investment promotion through the BOI. Wage 
skill premiums were not influenced by these factors, though they could affect the 
number of skilled/unskilled workers, as mentioned earlier. In addition to the 
rather short and small panel-data set, labor market conditions, especially friction in 
the labor market; a shortage of skilled workers, especially those involved in opera-
tional activities; and the somewhat excess supply of unskilled workers induced by 
migrant workers has caused wage–employment skills dissociation. In addition, 
the largely weak unionization within the Thai labor market, partly caused by the 
relatively low level of human capital, is able to somewhat explain the lower ability 
of workers, especially unskilled, to negotiate their wages with employers.

Appendix 7.1 

Table Appendix 7.1  Data used in the empirical model

Variable Obs Mean Std. Dev. Min Max

(Ls/Ltotal)ijt
14,586 0.71 0.35 0.00 1.00

(Ls)ijt
14,616 123.66 340.70 0.00 14023.00

(Lu)ijt
14,616 59.48 208.70 0.00 4579.00

(Ws/Wu)ijt
14,566 2.01 6.30 0.00 218.53

ownijt
14,616 0.05 0.16 0.00 0.69

expijt
14,616 0.09 0.20 0.00 0.69

rimijt
14,616 0.08 0.17 0.00 0.69

klratioijt
14,616 12.42 1.57 4.40 21.54

sizeijt
14,616 17.51 2.12 10.07 25.61

female_maleijt
14,313 1.44 2.68 0.00 76.50

RDDijt
14,616 0.12 0.32 0.00 1.00

RDSijt
14,616 0.01 0.10 0.00 3.35

BOIijt
14,616 0.16 0.37 0.00 1.00

vapwijt
14,356 12.46 1.32 4.57 18.55

skill_totalijt
14,568 0.67 0.38 0.00 1.00

HHIjt
14,600 −3.38 0.98 −5.52 −0.01

networkjt
13,965 0.08 0.17 0.00 0.69

inputtariffjt
14,153 0.06 0.04 0.00 0.21

outputtariffjt
14,153 0.11 0.09 0.00 0.60

ERP_1jt
14,596 −0.01 0.27 −0.82 0.99

ERP_2jt
14,596 0.00 0.20 −0.67 0.81

ERP_3jt
14,596 0.01 0.14 −0.28 1.14

ERP_4jt
14,596 0.01 0.11 −0.16 0.86

Subsidyjt
13,965 0.06 0.23 0.00 1.00

Note: All variables, except female_maleijt; RDDijt; BOIijt, Networkijt, inputtariffjt, 
outputtariffjt, ERPjt and Subsidyjt are in logarithm formula.
Source: Author’s calculations.
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Notes
1 See for example, Revenga (1997), Hanson and Harrison (1999), Feliciano 

(2001), Attanasio et al. (2004), Currie and Harrison (1997), Topalova (2004), 
Robertson (2000; 2004) and Wacziarg and Wallack (2004). Noticeably, the 
results are largely based on the Latin American experience.

2 They argue that input and output tariffs could have different effects on the wage 
premiums with the postulation that the former is expected to play a more signifi-
cant role. The latter would occur only in special circumstances.

3 Note that in the labor force survey, about 50 percent of samples at time t-1 are 
matched exactly with those at time t for each year so that 2-year panel data can be 
constructed from the survey. The reallocation of workers can also be determined.

4 Note that income refers to wages and other benefits for workers, including over-
time payments and bonuses. On average, wages accounts for the highest propor-
tion at around 85 percent of total income.

5 These include the manufacture of prepared animal feeds (ISIC1533); the manu-
facture of pumps, compressors, taps, and valves (ISIC2912); and the manufacture 
of knitted and crocheted fabrics and articles (ISIC1730).

6 See Thailand Economic Monitor: Inequality, Opportunity, and Human Capital 
(Vol. 2) (English). Thailand Economic Monitor Washington, D.C.: World Bank 
Group. http://documents .worldbank .org /curated /en /154541547736805518 
/Thailand -Economic -Monitor -Inequality -Opportunity -and -Human -Capital

7 The amendment was intended to make the effort of skill formation more effec-
tive. For example, incentives granted to firms committing to in-house training 
are revised and increased as found in Article 33 (1). Another example is addi-
tional members from professional associations, representatives of employers, and 
employees in the committee of skills development (Article 38).

8 See information from Department of Skill Development website: http://www 
.dsd .go .th /DSD /Stat

9 Note that in Amiti and Casson (2012), the model also includes government own-
ership, perhaps due to the fact that state-owned firms seem to be relevant within 
Indonesia. By contrast, state-owned firms in the manufacturing sector in Thailand 
were rare, so were excluded in our model.

10 Two instrumental variables, i.e., the export–output ratio of industry and indus-
trial growth, are employed, respectively, due to their significant impact on pos-
sible endogenous variables as mentioned, while they do not show any significant 
impact on employment variables. For the export–output ratio of industry, as men-
tioned in Chapter 2, industries involved more with exports are likely to receive 
less benefits from protection, so the demand for protection becomes less. For the 
industrial growth variable, arguably, it can influence value added per worker, since 
in industries which experience rapid output expansion, firms are likely to expand 
production. With slower adjustment in inputs, this could have an implication to 
labor productivity.

11 Note that all types of ERP (ERP_1jt, ERP_2jt, ERP_3jt and ERP_4jt) show a 
mildly significant positive sign when subsidy is included in the model. In Table 
7.1, we show only ERP_4jt.

12 Note that on average, the share of exports to total output in our samples during 
2006–2016 was around 1.12 (see Appendix 7.1 in which this value is shows in 
logarithm formula)

13 Note that on average, the capital–labor ratio in our samples during 2006–2016 
was around 1.1 million Baht (see Appendix 7.1 in which this value is shown in 
logarithm formula)

14 Note that Jongwanich, Kohpaibbon, and Obashi (2020), using a labor force sur-
vey during 2012–2017, showed that income adjustments in some cases, induced 

http://documents.worldbank.org
http://documents.worldbank.org
http://www.dsd.go.th
http://www.dsd.go.th
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by the introduction of advanced technologies, are not in line with employment 
status. For example, the introduction of ICT was likely to generate favorable 
outcomes in generating skills upgrading, but no income adjustment was indicated 
from the study.

15 Note that the negative and statistical significance of Skillshareijt is in line with our 
hypothesis. Due to the way data was collected, wage compensation for operation 
workers partly covers that of skilled workers, so that the denominator in the wage 
premium is inflated.
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This book explores the impact of globalization, especially in the context of trade 
and investment policies, on the key economic outcomes, including innovation, 
productivity, employment, and wages, using Thai manufacturing as a case study. 
Chapters 2 and 3 review trade and investment policies in Thailand, especially after 
the late 1980s, and Chapter 4 looks at trends and patterns concerning these two 
variables, both in terms of sectors and markets. The impacts of the US–China 
trade war and COVID-19 on trade and investment in Thailand, compared to 
other Asian countries, are also briefly discussed in this chapter. These three chap-
ters aim to lay a groundwork for analyzing impacts of globalization on the key 
economic outcomes in Thailand as mentioned earlier in Chapters 5, 6, and 7.

As discussed in Chapter 2, historically Thailand had a greater reliance on 
tariff rather than non-tariff barriers as trade policy instruments in the manufac-
turing sector. Between the 1960s and the mid-1980s, Thailand implemented 
an import-substitution strategy, with relatively high tariff levels, together with 
a cascading structure which tended to alter relative prices in favor of producing 
goods for the domestic market, instead of targeting export opportunities. In the 
1980s, there was a clear shift in emphasis from import-substituting activities to 
export promotion, and various exemption schemes aiming to promote Thailand 
as an export platform for multinationals were introduced. Tariff restructuring in 
Thailand could not be implemented until the late 1980s mainly due to the poor 
fiscal situation. A comprehensive plan of tariff reduction and rationalization in 
Thailand was proposed in 1990 and implemented in 1995 and 1997 as part of 
the World Trade Organization (WTO) commitments. Tariffs at all stages of 
production substantially declined. The reform process was disrupted due to the 
financial crisis in 1997, and tariffs in many categories, especially luxury prod-
ucts, were temporarily increased. Tariff restructuring received renewed empha-
sis again in the early 2000s, and the Thai government introduced tariff cuts, 
commencing in June 2003 (implemented in October 2003), followed by a 
4-year period of tariff reductions from 2004 to 2008. The tariff rates continued 
to decline after 2008, except in 2011–2013, when the global financial crisis and 
severe flooding in Thailand caused slight increases in tariff rates. The US–China 
trade war and COVID-19 have not so far reversed the trends of tariff reductions 
in Thailand.

Conclusions and policy inferences
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Conclusions and policy inferences

Despite a series of tariff reductions, the escalating tariff structure still exists. 
Industries producing intermediate goods tend to have relatively lower rates of 
tariffs than final goods-producing sectors. Effective rate of protection (ERP), 
measuring input and output tariffs simultaneously, shows that the tariff structural 
reform, especially after the 2000s, brought no significant progress in reducing 
ERP in various sectors, such as agro-processing, textile products, apparel, leather 
and footwear products, and electrical appliances. This is an obvious example 
where tariff reduction tended to put greater emphasis on intermediates, thereby 
widening their ERP estimates instead of reducing protection. Interestingly, when 
export-oriented activities and possible water in tariffs are considered, the less 
unfavorable impact of an escalating tariff structure on industrial protection was 
revealed.

Although non-tariff barriers have diminished noticeably in Thai manufactur-
ing over the past decades, non-tariff measures (NTMs),1 especially sanitary and 
phytosanitary (SPS) and technical barriers to trade (TBT), have become more 
crucial since the early 2000s in the country (see Chapter 2). SPS measures are 
mostly imposed on agriculture and food products, while TBT measures are 
required more for manufacturing products. Although a number of SPS and TBT 
measures, which Thailand imposed on other countries’ imports, were close, the 
incidence of measures, especially the coverage ratio, suggests the far lesser impor-
tance of SPS compared to TBT measures. The greater value of trade (as well 
as the number of tariff lines) associated with manufacturing products – mostly 
subject to TBT measure – than with agriculture and food – mostly linked to SPS 
– explains such a finding. From a country analysis, countries in Asia, especially 
ASEAN+6, tend to be less affected by the Thai NTMs. The implementation of 
mutual recognition agreements (MRAs) and harmonization agreements, imple-
mented since 2002 and covering about 40 percent of total intra-ASEAN imports, 
would probably help lower the incidence of ASEAN countries.

On the flip side, Thai exports have also been subject to NTMs, especially 
SPS and TBT, from both developed and developing countries, including ASEAN 
nations. For ASEAN countries, the NTMs introduced for Thai products tended 
to be comparable to those introduced for Vietnamese and Indonesian prod-
ucts, while being noticeably higher than those for products from Singapore and 
Malaysia, particularly when coverage ratios are considered. When developed 
country markets, especially the US, are considered, although the incidence of 
detentions and the coverage ratio of Thai exports were lower than with some 
other Asian countries, the causes of detentions raise some concerns. While export 
products of other Asian countries were mostly detained due to misbranding, 
more than 60 percent of Thai exports were detained due to adulteration, includ-
ing contamination, unsafe additives, insanitariness, and acidification. Resolving 
the problems related to the former tends to be easier than those related to the 
latter, where improvements in entire production processes are required, includ-
ing hygiene and contamination testing. This is an area where Thailand still needs 
to urgently develop, especially considering national efforts to move the country 
toward becoming a food innovation hub in the region.
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Liberalization through the proliferation of so-called free trade agreements 
(FTAs) is one of the most notable phenomena to have emerged in the world 
economy since the onset of the new millennium (see Chapter 3). The Thai gov-
ernment has been actively involved in signing FTAs, and as of the end of 2020, 
14 FTAs have been in effect and another 5 are under negotiation. The FTA part-
ners include ASEAN members, Japan, the Republic of Korea, China, Australia, 
New Zealand, India, Chile, Peru, and Hong Kong, many of which have more 
than one FTA in effect. The preferential tariffs offered in these agreements to 
Thailand vary across FTAs, so the tariff margins, that is comparing MFN tar-
iffs with preferential tariffs, have varied considerably among FTAs. As expected, 
the tariff margins for developed countries are smaller than the corresponding 
range for developing countries. FTA preferential schemes tend to be highly con-
centrated within certain product lines whose tariff margins are less substantial. 
This is especially true for developing countries, whose tariffs, on average, are 
generally high compared to developed countries. The substantial tariff margins 
were observed within four FTAs, namely AFTA, Thailand–Australia, Thailand–
New Zealand, and ASEAN–Korea, and the least was for ASEAN–Japan and the 
JTEPA. When all partners are combined, the utilization rate for Thai exports 
was increasing during 2006–2019, but was still relatively low, averaging around 
50 percent in 2016–2019. The utilization rates vary across FTA partners and 
tend to be higher for non-ASEAN partners, especially Australia. Regarding FTA 
utilization for imports, it increased gradually during 2006–2019, but the rate 
was much lower than on the export side. The relative importance of raw mate-
rials/intermediates, to which various tariff exemption schemes can be applied, 
in preferential imports explains their lower FTA utilization rates than those on 
the export side. Tariff margins, the ability to comply with RoOs, the economic 
fundamentals driving trade, and trade under the production networks of multi-
nationals explain the use of FTAs in Thailand.

Concerning the investment policies governing foreign investment, Thailand 
has pursued a ‘market-friendly’ approach toward foreign investors in manufac-
turing (Chapter 3). The Board of Investment (BOI), established in 1966 as an 
independent office, is responsible for providing investment incentives. The direc-
tion of investment promotion has been altered several times, in line with imple-
mented industry policies. The promoted zones were established and reclassified 
in 1989 to strengthen and promote manufacturing activities in remote areas. 
The Eastern Seaboard (ESB) was also built as the ‘new economic zone’, which 
is an export-oriented light-industry base for industries such as automobiles and 
electronics. Infrastructure, including deep seaports, highways, and industrial 
estates, was constructed. In 2013, the BOI announced the new 5-year strategy 
plan (2013–2017) for promoting investment in Thailand. Ten promoting sec-
tors were prioritized instead of a broad-based approach, and instead of using 
geographic zones as a criterion in providing privileges, new incentives comprising 
a combination of two sub-incentive schemes – one involving activity-based incen-
tives and the other merit-based – were introduced. Activities which were useful 
to the country’s competitiveness, especially research and development (R&D) 
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and environmental-related industries, received higher privileges through activity-
based incentives as well as additional concessions through the merit-based ones. 
Interestingly, even though the new planned promotion tended to be more selec-
tive instead of a broad-based initiative, the industry coverage (ten major sectors) 
was still very wide. This casts doubt on its effectiveness as a targeted industry 
strategy during this period.

A major change took place once again in 2017 for the BOI investment pro-
motion plan (2015–2021). Generally, the main purpose of the amendment was 
to promote activities enhancing national competitiveness through research and 
development (R&D) and innovation. Additional incentives were granted to sup-
port the new policy package known as Thailand 4.0, and ten newly targeted 
industries were selected to hopefully serve as new and more sustainable growth 
engines.2 The incentives provided by the BOI for the newly targeted industries 
also comprise a combination of two sub-incentive schemes as during 2013–
2017, but the activities in each category are different. To support an industrial 
transformation, the Eastern Economic Corridor (EEC), connecting the three 
eastern provinces of Chonburi, Rayong, and Chachoengsao, was established in 
2017. The Thai government again announced additional privileges in 2019 to 
draw windfalls from the US–China trade tension. Other Southeast Asian coun-
tries also competed to draw windfalls by offering additional privileges during 
this period.

Chapter 4 looks at trends and patterns concerning trade, both by sector and 
market, in Thailand. Regarding the trade patterns, labor-intensive manufacturing 
products, such as clothing, footwear, leather, and electronic products have domi-
nated the exports of Thailand since the late 1980s, when there was a clear shift 
in emphasis from import-substituting activities to an export-promotion strategy. 
The degree of openness, measured by total trade of goods (and services) over 
GDP, rose noticeably from the late 1980s until the 1997 Asian economic cri-
sis, partly due to the comprehensive plan of tariff reduction and rationalization 
in Thailand, as mentioned earlier. However, the share of manufacturing in the 
world market showed a declining trend during 1992–1998, attributable to a sig-
nificant decline in the share of apparel. A growing supply from other Asian coun-
tries, especially China, caused a dramatic drop in apparel exports from Thailand. 
Thailand went into crisis in 1997–1999. The export sector became an engine 
for economic recovery, partly due to the dramatic currency depreciation during 
this period, though some manufacturing exporters were restrained by the credit 
crunch in the financial sector.

After the Asian financial crisis, Thailand experienced a slight growth slow-
down between 2000 and 2005. However, exports performed relatively well, 
and the degree of trade openness continued to rise during this period. After 
2008, however, export performance, especially that of goods, became relatively 
poorer due to both internal and external factors interplaying, including political 
unrest starting in 2005, the severe flooding in Thailand in 2001, and the global 
financial crisis in 2008. The share of exports of goods over GDP declined, but 
thanks to the exports of services, especially the tourism sector, total exports over 
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GDP remained relatively stable. Weak domestic demand, especially investment, 
caused a noticeable stall in the import of goods, thereby significantly lowering the 
degree of trade openness in Thailand since 2011. Export destinations changed 
considerably after the recent global financial crisis in 2008. ASEAN and China 
have become more crucial export destinations for Thailand. From detailed trade 
information for 2002–2016, it can be seen that exports in Thailand were mostly 
explained by intensive margins (exports of traditional [existing] products), while 
the impact of extensive margins (exports of new products or exports to a new 
market) was still limited, with a slight increase after 2014.

Export growth improved in 2017 owing to an expansion in foreign invest-
ment, which was probably influenced by the Thailand 4.0 policy announce-
ments. However, the external environment, in particular the US–China trade 
war and COVID-19, caused a significant decline in exports in 2018–2020. The 
US–China trade war created both positive and negative consequences for the 
Thai economy, but the latter tended to dominate the former. Windfalls from the 
US–China trade war, especially in terms of possible trade diversion and invest-
ment relocation, were limited in Thailand compared to other Southeast Asian 
countries. Particularly, in 2018, Thai exports slowed down in the US market, 
especially electronics and machinery, while other Asian countries gained access 
into this market during this period. The limited windfalls in Thailand may reflect 
some fundamental problem in the country, especially the relatively low invest-
ment over the preceding period and the unattractiveness of new BOI incentives 
for existing firms, especially those locating outside the EEC. Thai exports con-
tinued to stall in 2019–2020 due to COVID-19. Interestingly, although exports 
in Thailand dropped significantly during this period, the world market share of 
all products in Thailand went up, and some export products, especially those in 
electronics and electrical appliances, resumed their growth in 2020 and served as 
the key engines for economic recovery in Thailand.

The parts and components (P&C) share in the total manufacturing trade in 
Thailand has been substantial, though a noticeable decline in electronic and elec-
trical appliance prices recently reduced their proportion within the manufacturing 
trade. The US–China trade war and COVID-19 have disrupted the P&C trade 
in Thailand. However, so far, their importance in the manufacturing trade during 
the pandemic has tended to illustrate the continuity of global supply chains in the 
country. So far sources of P&C suppliers in key manufacturing products have not 
yet significantly altered in response to the virus crisis.

In terms of foreign investment, coinciding with the Thai industrialization 
process, FDI inflows dramatically increased and became increasingly important 
to the country’s capital accumulation process from the late 1980s. The finan-
cial crisis in 1997 even increased FDI inflows into Thailand due to the 'fire-
sale' phenomenon. The dot .c om bubble in 2001 caused a (mild) decline in FDI 
inflows into Thailand, but the level of the flows was still higher than those dur-
ing 1990–1996. FDI inflows expanded significantly again in 2003–2013, except 
in 2009 and 2011 due to the global financial crisis and the flooding disaster in 
Thailand. Chinese and ASEAN investors gained importance in Thailand after the 

http://dx.doi.org/dot.com
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2008 global financial crisis, along with major investors like Japan, the US, and 
the EU.

However, despite the BOI announcing their new 5-year strategy plan (2013–
2017) with new classified privileges intended to promote investment in Thailand 
in 2013, FDI dropped dramatically during 2014–2016, after a military coup took 
place in May 2014. In 2017, a major change was announced in the wake of 
an amendment included in the BOI investment promotion plan (2015–2021), 
along with the establishment of the Eastern Economic Corridor (EEC). Net FDI 
inflows increased in 2017–2018, with predominance in the service sector, espe-
cially financial and insurance activities. The trade war between the US and China 
is likely to have stimulated foreign investors to relocate their investment into 
Thailand, but its impact tended to be insignificant. In 2019, only Thailand among 
Southeast Asian countries encountered a significant drop in net FDI inflows. The 
COVID-19 pandemic starting in early 2019 had a further unfavorable impact on 
Thailand, and FDI inflows were interrupted. In 2020, it seems that only Thailand 
was faced with a reversal of foreign capital flows, while other neighboring coun-
tries encountered only a deceleration in foreign investment. This evidence, to a 
certain extent, casts doubt upon the effectiveness of the new investment incen-
tives and the business environment in the country in attracting foreign investors.

In Chapters 2–4, we discussed how globalization, through trade (including 
the P&C trade) and investment, continues in Thailand amid the anti-globaliza-
tion sentiment since the onset of the new millennium, especially the US–China 
trade war and the COVID-19 pandemic. The country tends to rely on and wel-
come these two as key engines in promoting innovative and sustainable economic 
growth. However, whether such globalization helps spur innovation, especially 
R&D investment, productivity, skilled workers, and wages, all crucial elements in 
leading to innovative and sustainable economic growth in Thailand, remains an 
unsettled question and receives less systemic analysis in empirical studies.

Chapter 5 investigates the relationship in Thailand between multinational 
enterprises (MNEs) investing through FDI mode, exporting, and three types of 
R&D activities, namely R&D leading to improved production technology, R&D 
concerning product development, and R&D involving process innovation. The 
result shows that most MNE affiliates are unlikely to invest in R&D in Thailand, 
but instead they tend to import technology (technology transmission) from their 
parent company. The high fixed costs involved in setting up R&D in the host 
countries, cheap transportation costs, complex communication, and co-operation 
within a firm explain preferable choices of MNEs toward employing technology 
transmission. However, the automotive and hard disk drive industries are two 
exceptional cases wherein MNE affiliates have a significant and positive impact on 
R&D activities in Thailand. In particular, in the case of the automotive industry, 
the entering of MNEs into the market generates all three types of R&D activ-
ity in Thailand, while in the hard disk drive industry, the role of MNEs is found 
more in product development and production technology. These results confirm 
the world-class production base status of the country in these two industries. 
Interestingly, though most MNEs are unable to generate a positive and direct 
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impact on R&D activity in the host country, they are able to generate a spillover 
effect by stimulating indigenous firms to invest in R&D activity, especially for 
product development and process innovation.

Government promotion policy, expedited through the Board of Investment 
(BOI), such as tax exemption, could spur R&D activity, especially in terms of 
improved production technology. However, its effectiveness is likely to be lim-
ited to only domestically owned firms, not MNEs, as most of them are at a dis-
advantage in terms of proprietary assets and need additional support from the 
government. Exporting tends to promote R&D leading to product development. 
Entering an export market tends to help firms learn more about competing prod-
ucts and customer preferences, but the ability to access the information related 
to improving production technology and process innovation is limited from the 
exporting channel. Although the relationship of exports and the other two R&D 
activities is not uncovered statistically, the positive sign of this variable revealed in 
this study, to some extent, reflects the intense global competition that is begin-
ning to stimulate firms in Thailand to invest in R&D leading to improved pro-
duction technology and process innovation.

Firm-specific factors, including age, size, productivity, and capital–labor ratios, 
are all crucial in determining R&D activity. Regarding firms’ productivity, once 
firms have already decided to invest in R&D, firms with higher productivity tend 
to invest more in R&D, especially in product development. Infrastructure is 
another crucial factor positively influencing both a firm’s decision to invest in 
R&D and R&D intensity for all three types of R&D. Meanwhile, the dynamism 
of industries involved in a production network is likely to require more R&D 
investment to keep the industry upbeat and competitive in international markets.

In addition to R&Ds, Chapter 6 examines the role of trade and investment on 
firms’ productivity in the Thai manufacturing sector. The range of industrial pol-
icy tools was widely defined, including tariff measures, subsidies, and investment 
incentives, all of which represent the main tools used in Thailand. Firm-specific 
variables are of marked significance and tend to be more crucial than industrial 
policies. The results show that firms which are more exposed to the world mar-
ket, either via exporting output abroad or sourcing imported raw materials or 
both, exhibit higher productivity. Foreign firms also have higher productivity 
than indigenous firms. Firms committing to a concerted R&D effort in addition 
to hiring white-collar workers see greater productivity gains than those which 
do not. Participating in global production networks potentially results in higher 
productivity improvements.

Regarding trade policy in terms of tariff measures, it seems that simultane-
ous and, perhaps, substantial reductions in both input and output tariffs (meas-
ured through effective rate of protection, ERP) for imports appear to have a 
pronounced impact on enhancing firm productivity. Among trade protection 
measures, the ERP, which concerns water in tariffs encountered by exporting 
firms, has the greatest effects on firm productivity, whereas the FTA-led trade 
liberalization effect fails to add substantial competitive pressure compelling firms 
to improve productivity. Such statistical insignificance reflects the nature of the 
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FTA commitments that Thailand has made so far. This remains a challenge to 
any Thai governments going forward which have yet to materialize the potential 
benefits represented by signed FTAs. Preferential schemes offered by Thailand’s 
FTA partner countries could represent another potential channel in encouraging 
firm productivity in Thailand through firms’ export stimulation. However, as 
shown in Chapter 3, the FTA utilization rate of Thai exporters was only around 
50 percent; that is, only half of Thai exports used the preferential tariffs offered 
by Thai FTA partners. The relatively low FTA utilization by Thai exporters could 
probably limit the role of FTAs in stimulating firm productivity through the 
export channel.

Subsidies like the assistance programs granted to exporting firms were not 
effective in enhancing firm productivity and, in some cases, firms in the sub-
sidized sectors tend to perform significantly poorer in terms of productivity 
improvement than other firms. Non-tariff measures (NTMs), such as sanitary 
and phytosanitary and technical barriers to trade, could also have implications 
for firms’ productivity. While technical NTMs tend to generate negative impacts 
on exports, either volume or prices or both, it is likely to have adverse impacts 
on firms’ productivity. However, as pointed out in Chapter 2, complying with 
technical NTM measures could yield some positive impacts on complainant firms, 
including upgrading product quality, improving product design, and building 
consumer trust. Thus, the task of complying with technical NTMs should not be 
viewed just as a barrier to trade, but also as an opportunity for firms to upgrade 
quality standards and market sophistication.

Investment incentives offering through the board of investment (BOI) help 
improve firm productivity. Their impacts tend to be evident beyond the three 
provinces – Chon Buri, Rayong and Chachoengsao – in the Eastern Economic 
Corridor (EEC) area, for example, Pathum Thani, Phra Nakhon Si Ayutthaya, 
and Samut Prakan, where most electronic sectors are located; Samut Prakan, 
Prachinburi, Phra Nakhon Si Ayutthaya, and Chachoengsao for automotive sec-
tors (and automotive parts); and Samut Sakhon, Samut Songkhram, and Nakhon 
Pathom for food. Thus, providing special BOI incentives to a particular area, 
such as the Eastern Economic Corridor (EEC), initiated in 2017, while ignoring 
various original manufacturing areas may result in unsustainably moving toward 
Thailand 4.0. Providing investment incentives via the BOI should be undertaken 
with caution since ensuring the positive impact of BOI initiatives incurs signifi-
cant costs, especially in terms of foregone government revenue. Lastly, establish-
ing a conducive environment, entailing domestic competition, matters directly in 
helping generate higher firm productivity and indirectly in enhancing the role of 
BOI. This highlights the necessary and important role of an enabling environ-
ment, which must be in place to foster such productivity.

Regarding issues of workers’ skills and wage premiums (Chapter 7), firm-spe-
cific factors, especially demand-side factors, truly matter in determining whether 
firms hire skilled/unskilled workers and tend to be more crucial than trade and 
investment policies. Firms’ market orientation, both exports and imports of raw 
materials, firms’ size, firms’ ownership, and the level of capital–labor ratio are all 
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crucial in affecting skilled/unskilled workers. While foreign firms and firms with 
a high proportion of raw material imports are likely to hire more skilled work-
ers, those with a high proportion of exports, capital deepening, and larger size 
tend to be inconclusive. For exports, a non-linear relationship is revealed. Firms 
which have a high proportion of exports are likely to need more skilled workers 
to enhance their productivity and survive in the global competition. But when 
the share of exports to total output exceeds a certain threshold, a firms’ demand 
for skilled workers starts declining, and they are likely to hire more non-skilled 
workers instead. To a certain extent, it seems that in Thai manufacturing skilled 
and non-skilled workers are substitutable to serve a large scale of exports, which 
are mostly in original equipment manufacturing (OEMs) products.

Capital deepening starts to reduce demand for skilled workers when it sur-
passes a certain threshold, reflecting that the installed physical capital is labor-
saving technology in Thai manufacturing, so that demand for workers, especially 
skilled ones, becomes less. This raises concerns about whether introducing more 
and more capital would replace (skilled) workers and push them out of the job 
market. Interestingly, Jongwanich, Kopaiboon, and Obashi (2020), using labor 
force surveys during 2012–2017, show that capital deepening, especially that 
involved with advanced technology, would still have limited power in pushing 
labor out of the job market. Instead, such deepening tended to affect the real-
location of workers between skilled and unskilled positions. The non-linear rela-
tionship between firm size and the number of skilled workers reflects the nature 
of hiring skilled workers, which incurs fixed costs to the establishment and, to a 
certain extent, also suggests the preference of skilled workers who want to work 
in the larger establishments with brighter career paths.

For trade policy, trade liberalization in terms of tariff reductions was not harm-
ful to unskilled workers in all scenarios. According to the nature of trade protec-
tion, high tariff rates tend to be imposed on relatively capital-intensive sectors, 
which need skilled workers to be involved. Trade liberalization, or a lower effec-
tive rate of protection, tends to lower the demand for skilled workers in response 
to cheaper imported products. Non-tariff barriers, i.e., subsidies in this study, by 
contrast, do not have any robust impacts on skilled workers in Thai manufactur-
ing. Participation in the global production network (Networkjt) tends to encour-
age more skilled workers, regardless of how trade liberalization is measured. This 
supports arguments that firms operating in developing and developed countries 
are facing different cones of production.

Investment policy, in terms of providing investment incentives through 
BOI, tends to have more favorable impacts on unskilled workers than on skilled 
ones. This is in contrast to what we expect, since it is foreign firms and indig-
enous export firms who apply for those privileges. However, since a number of 
Thai exporting firms who obtain BOI privileges are still involved with original 
equipment manufacturing (OEMs) exports, the demand for unskilled workers 
is likely to go up in response to the large export volume. R&D also tends to 
have a limited role in encouraging firms to hire skilled workers, partly due to a 
relatively small amount of R&D expenditure in Thai manufacturing and more 
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involvement of foreign firms in technology transmission than in technology 
generation.

When wage skill premium is considered, a wage–employment skills discon-
nection emerges in some variables of our interests, including trade liberalization 
through tariff reductions and participation in global production networks, as well 
as receiving investment promotion through BOI. The wage skill premium was not 
influenced by these factors, though they could affect a number of skilled/unskilled 
workers. Labor market conditions, especially friction in the labor market; a short-
age of skilled workers, especially ones involved with operational activities; and a 
somewhat excess supply of unskilled workers induced by migrant workers from 
Thailand’s neighboring countries could cause wage–employment skills dissocia-
tion. In addition, the largely weakly unionized Thai labor market, partly caused by 
the relatively low level of human capital, could somewhat explain the lower ability 
of workers, especially unskilled ones, to negotiate their wages with employers to 
match with their skill adjustments driven by trade and investment liberalization.

All in all, Thailand has gained considerable benefit from trade and investment 
liberalization in various forms, including innovation, firm productivity improve-
ments, and worker skills enhancement. Although the country has prospered in 
these areas, several further enhancements are needed in order to effectively har-
ness the benefits available from globalization. First, trade liberalization should 
continue to be implemented. From our evidence, it could be achieved with less 
concern for its effects in widening wage skill premiums. Although tariff rates 
in Thailand have declined substantially over the past three decades, the escalat-
ing tariff structure has remained in place, and effective rates of protection were 
relatively stable during 2006–2019. In addition, more than a quarter of tariff 
lines are yet to be incorporated into the three-rate structure, 0–1, 5, and 10 per-
cent. This reflects unfinished business in terms of tariff restructuring in Thailand. 
Further liberalization would help promote firm productivity and innovation as 
discussed earlier. Where tariff reforms are concerned, pursuing reform by plac-
ing too much focus on input tariffs while leaving output tariffs untouched might 
not yield favorable outcomes. Lowering input tariffs potentially enhances firm 
productivity through, for example, accessing previously unavailable and higher 
quality varieties of imported inputs, but it could possibly discourage firms’ efforts 
to improve productivity due to the increased level of effective protection. To spur 
productivity, both input and output tariffs must be jointly taken into considera-
tion in ensuring trade is liberalized.

As FTA negotiations are expected to drive further trade liberalization initia-
tives, a policy emphasis designed to harness the trade-induced effects of signed 
FTAs should be placed on reducing the costs incurred from the presence of RoOs. 
Lowering such costs requires the co-operation of both exporting and importing 
countries. There is room for inter-governmental co-operation to mitigate any 
obstacles preventing firms from making use of available FTAs. Tariff cuts for 
import products under the FTA must also be implemented in a comprehensive 
manner with minimum exceptions to ensure that the negotiation efforts under-
taken so far are ultimately worthwhile.
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Regarding non-tariff technical measures, which have become increasingly pre-
dominant in NTMs since the early 2000s, co-operation regarding mutual recog-
nition and harmonization agreements should be strengthened and go beyond 
ASEAN, while the scope of products included in such agreements should be 
expanded to ensure technical NTMs are implemented effectively to address legiti-
mate objectives, such as health and safety, instead of being used as trade bar-
riers or protectionist tools. The country should also strengthen its supply-side 
capacity, upgrade quality standards, and provide knowledge to domestic firms, 
especially small and medium enterprises, to increase the probability that Thai 
organizations can successfully meet foreign standards. Hopefully, complying with 
technical NTMs could yield a positive impact on complainant firms, including 
upgrading product quality, improving product design, and building consumer 
trust, which will eventually help improve firm productivity and innovation levels 
in the country.

Second, although the government desires and encourages firms to produce 
and export innovative and high-value-added products under the Thailand 4.0 
plan, to a certain extent, the volume of exports still matters for several Thai firms 
in their efforts to expand in global markets, especially organizations involved 
with original equipment manufacturing (OEM) products. These products tend 
to demand less-skilled workers than those under original design manufacturers 
(ODMs) or original brand manufacturers (OBMs). However, such products still 
dominate Thai exports and could enhance firms’ productivity, as mentioned ear-
lier. Jongwanich (2020) also shows that Thailand’s traditional export products, 
including OEMs, are still the key to stimulating economic growth, while new 
products, including those under ODM and OBM (or the so-called extensive mar-
gins), are found to have a limited impact on economic growth. To smoothen 
the transition toward Thailand 4.0 and promote the availability of more skilled 
workers, promoting new products, including ODM and OBM, should be simul-
taneously boosted along with improving the efficiency of producing traditional 
products. Excess profit as a result of enhancing the competitiveness of traditional 
products could form the core internal financial resource of firms seeking to sus-
tainably drive ventures into new product areas, especially innovative exports and 
high-value-added goods. Government promotion policy, through the Board of 
Investment, could be expedited to spur R&D activity. From this study, its effec-
tiveness is likely to be greatest with operations involved in process innovation and 
domestically owned firms. However, providing investment incentives via the BOI 
should be undertaken with caution, since ensuring the positive impact of BOI 
initiatives incurs significant costs, especially in terms of foregone government 
revenue.

Third, too much emphasis was placed on BOI incentives to particular loca-
tions, including the Eastern Economic Corridor (EEC) initiated in 2017, while 
ignoring original development clusters involved in producing key existing export 
products – for example, the electronic sectors in Pathum Thani, Phra Nakhon 
Si Ayutthaya, and Samut Prakan; the automotive sectors in Samut Prakan, 
Prachinburi, Phra Nakhon Si Ayutthaya, and Chachoengsao; food in Samut 
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Sakhon, Samut Songkhram, and Nakhon Pathom, and so on – could potentially 
worsen productivity improvements and income inequality and eventually result 
in unsustainable progress toward achieving Thailand 4.0. BOI investment pro-
motion certificates have demonstrated more geographical concentration in the 
three provinces of the EEC since 2017, which has led to concerns over industrial 
decentralization, which represents a crucial pathway toward ensuring sustainable 
development. The unattractiveness of new BOI incentives for existing firms, espe-
cially those in electronics/electrical appliances and machinery and equipment, to 
expand production at their established locations outside of the EEC could limit 
the potential windfalls available as a side effect of the US–China trade war com-
pared to other Asian countries, as pointed out in Chapter 4. In addition, industry 
concentration within only three out of the ten targeted industries shown by the 
BOI investment promotion certificates raises additional concerns over whether 
the selected industries under the new investment policy strategy could be able to 
effectively serve as new and sustainable growth engines for Thailand 4.0. In some 
countries, for example Korea, a bottom-up rather than a top-down decision-mak-
ing approach has been applied in choosing and developing industry clusters. Such 
industry clusters are located in various areas of the country and linked through 
efficient logistical systems.3

Nevertheless, although investment incentives have been able to promote firm 
productivity and some types of R&D investment, Chapters 4–7 show that a con-
ducive business environment is far more crucial than investment incentives in 
attracting foreign investors and harnessing the benefits to be accrued from such 
investments. Ensuring the presence of a competitive environment, reducing cum-
bersome red tape, and maintaining policy stability, as well as establishing the 
infrastructure/efficient logistics required for domestic and global connections, 
are all examples of factors constituting a conducive environment, which should 
be prioritized. Such a favorable environment would also help attract MNEs to 
invest in activities involved in the global supply chain, which our study has shown 
to help spur R&D, productivity, and the availability of skilled workers. Although 
some evidence of supply-chain disruption has emerged as a result of the COVID-
19 pandemic, so far its importance in terms of manufacturing trade performance 
during the pandemic has tended to illustrate the continuity and relative stability 
of global supply chains in Thailand. However, the COVID-19 pandemic remains, 
along with ongoing tensions between the US and China. Developments regard-
ing GVCs should continue to be monitored to clearly reveal the impact of the 
pandemic on global production sharing and the behavior of MNE firms partici-
pating in supply chains.

From our study, foreign investment tends to widen wage skill premiums, rais-
ing concerns about enlarged income inequality in the countries involved. To 
redress such adverse impacts, improving indigenous firms’ ability to tap into 
knowledge/technology spillovers from foreign operations – especially through 
ensuring a competitive environment and developing employees’ human capital, 
as well as encouraging foreign investors to generate useful programs for the com-
munities supplying workers, particularly through corporate social responsibility 
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initiatives – should be prioritized. In particular, the entering of foreign firms, 
together with their ensuing improved technological spillovers, as well as the 
creation of the conducive environment mentioned earlier, will eventually help 
improve the investment situation in Thailand. This represents an especially desir-
able outcome, as its ratio over GDP has declined continuously since the severe 
flooding experienced in 2011.

Lastly, hiring skilled workers incurs fixed costs for firms; solely enlarging 
skilled workforces while ignoring demand factors would be unable to mitigate 
against labor shortages effectively, and would rather worsen quality mismatching. 
Establishing a conducive environment for firms as mentioned earlier must go 
hand in hand with government efforts to enlarge the pool of skilled workers in 
the country to effectively stimulate demand for labor. In addition to supporting 
skills improvement beyond formal education, governments should act as facilita-
tors to vigorously reduce friction in the labor market and smoothen the transi-
tion of workers from one place to another, either within or across industries. 
Co-operation with private firms is necessary to effectively manage information, 
especially that related to job creation and redundancies across firms and indus-
tries, and to minimize friction in the labor market. All these supply improvements 
would, to a certain extent,help prevent workers from being pushed out of the job 
market or relocated to unskilled positions due to capital deepening, especially 
that involved with advanced technology, most of which, our study has shown, is 
labor-saving technology in Thai manufacturing operations.

Wages should also be properly readjusted commensurate to skills improve-
ments/changes. From our study, in some cases, wages/income fail to be adjusted 
to reflect the skills development involved. Proper payment schemes, beyond rely-
ing on merely providing the minimum wage, should be developed to treat work-
ers fairly, along with encouraging them to improve their skills and be flexible in 
response to changing operational requirements.

Notes
1 The definition of NTMs is broader than that of non-tariff barriers (NTBs) since 

the former includes all measures, other than ordinary customs tariffs, which can 
be applied with protectionist intent or to address legitimate objectives such as 
health and safety. NTBs, by contrast, are likely to be implemented solely with 
protectionist intentions, such as quotas and voluntary export restrictions, so that 
NTBs are a subset of NTMs. See the detailed definition of NTMs in Section 2.3.

2 As mentioned in Chapter 3, the COVID-19 tends to cause Thai government to 
rethink about the targeted industries. The government has started to empha-
size the Bio-Circular-Green Economy (BCG) Model, instead of all ten targeted 
industries. Thailand's four strategic areas for the BCG model are (1) food and 
agriculture; (2) medical and wellness; (3) energy, material, and biochemicals; and 
(4) tourism and creative economy.

3 For example, in capital area, digital content, information and communications, 
and green IT are in Seoul; intelligence fusion parts are in Namdong; electronic 
components are in Banwol/Sihwa; and semi-conductors and displays are in 
Gyeonggi. In the south-west, Jeollanom-do, i.e., Gwangiu and Iksan, optical 
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communication, LEDs, and electronic parts are mainly produced. In the north-
ern region, Gangwon-do, activities related to medical devices are carried out. In 
the eastern part, including Gyeongsangbuk-do, electrical and electronic items are 
produced; for example in Gumi, electronic parts, mobiles, IT devices, and dis-
play components are produced; in Daegu (Seongseo); mobiles and IT electricals/
electronics are produced. Well established infrastructure (both in terms of utilities 
and transportation) and labor and living conditions are crucial factors in attract-
ing investors. A technology-based approach, instead of an area-based approach, is 
applied in providing government support.
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