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Abstract

Policy makers in several countries are seeking to increase domestic value added in
export. The purpose of this paper is to examine this emphasis in trade and indus-
trial policy in the era of global value chains. The formal empirical analysis adopts
Thailand as a case study, and employs a mixture of input—output analysis and panel
econometrics to model the relationship between domestic value added and two
export performances indicators (net-export earnings and export-led income). The
findings from a system GMM estimator suggest that industries with greater domes-
tic value added do not perform better than those with lower domestic value added.
There is no significant relationship between domestic value added and net-export
earnings and export-induced income. However, there is evidence that greater partici-
pation in global production networks significantly increases export performances.
The upshot is that emphasis placed on domestic value added may run counter devel-
opmental gains from participation in global value chains.

Keywords Global value chain - Domestic value added - Export performances -
Thailand

JEL Classification O19 - D57 - F13 - F16

1 Introduction

Since 1990, many developing countries have increasingly integrated into the world
market through greater participation in global value chains (GVCs) (Antras, 2016;
Antras & Chor, 2022; Athukorala, 2014; Baldwin, 2016; Feenstra, 2009; Help-
man, 2011). This phenomenon is driven by improvements in production technology,
innovations in transportation and communication, and liberal trade and investment
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policies. This results in the shift of export from primary products to manufacture
and services, thereby reducing the share of domestic value added in total exports
(hereafter ‘domestic value added’). Several countries (e.g., South Korea, Japan, and
Thailand) have experienced this trend. Policy makers are then seeking to increase
domestic value added (Dollar et al., 2019). This paper examines the rationale behind
this policy emphasis by revisiting the case for using domestic value added as a pol-
icy guidance to promote export performances in the era of economic globalisation.

This study asks whether high domestic value added should be used as a guidance
in trade and development policy in the era of GVCs. Previous research has demon-
strated that the share of foreign value-added embodied in the gross exports, known
as backward GVC participation, plays an important role in boosting economic
growth, employment creation, productivity, and industrial upgrading (Constanti-
nescu et al., 2019; Tian et al., 2022; Veeramani & Dhir, 2022; World Bank, 2020).
The literature also describes the efficiency gained by a firm using more imported
intermediates (Amiti & Konings, 2007; Goldberg et al., 2020; Kugler & Verhoogen,
2012; Pane & Patunru, 2022). However, domestic value added in exports seems to
have a smaller role in explaining superior export performance for two reasons. First,
its emphasis through tariff and non-tariff measures may run counter the ongoing
development path through GVC-led export-oriented industrialization (Dollar et al.,
2019). Second, total domestic value added in exports encompasses both forward
GVC participation and trade in finished goods. The latter do not gain from the ‘vol-
ume effect’ in larger market enjoyed by GVC trade (Athukorala, 2014). Therefore,
an increase in domestic value added may not necessarily contribute to a country’s
export performance and economic growth.

This paper examines the justification of using domestic value added as a policy
guidance to promote economic growth in the era of economic globalisation through
a case study of Thailand. Thailand represents an excellent case study of this subject
at hand because of high degree of engagement in global value chains. I use Thai-
land’s input—output tables covering 74 manufacturing sectors for six periods to study
the relationship between domestic value added and two indicators of export perfor-
mance: net-export earnings and export-induced income.

Using a system GMM estimator to address endogeneity concerns, this paper
finds little empirical support for the view that industries with greater domestic
value added has superior export performances than those with lower domestic value
added. The findings are consistent when estimating the model using the sample
excluding industries characterized by specifically high domestic value added (pro-
cessed food sectors). In addition, there is a positive effect of domestic value added
in export performances in low-productivity industries. This paper also finds that the
relationship between domestic value added and export performances is not condi-
tioned by industry’s engagement in global production network. Lastly, there is a pos-
itive effect of global production network orientation on export performances.

The paper is structured as follows: Sect. 2 sets out an analytical framework for the
role of domestic value added in an era of global value chains. Section 3 illustrates
Thailand’s engagement in global value chains. Section 4 shows methodology and
discusses data. Section 5 reports the empirical results. The final section concludes.
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2 The role of domestic value added in an era of global value chains

In the literature of global value chains, there is evidence that GVC trade is associ-
ated with economic growth. Using a system GMM method, World Bank (2020)
reports that a one percent increase in GVC participation causes an increase in
per capita income by more than one percent. In addition, the coefficient on GVC
backward linkage, defined as the share of imported inputs in exports, is higher
than that of GVC forward linkage, suggesting an important role of foreign content
in exports.

Recent studies suggest a positive impact of backward GVC participation. A
study by Constantinescu et al. (2019) deserves attention. They study the relation-
ship between GVC participation and labor productivity by using international
input—output tables from the WIOD. The results from an instrumental variable
method suggest a significant effect of the foreign value-added in exports on labor
productivity. The findings are consistent with Pahl and Timmer (2019), Urata and
Baek (2020), and Yanikkaya and Altun (2020). Therefore, GVC backward partici-
pation can boost economic growth through an increase in productivity. Tian et al.
(2022) find that backward GVC participation offers greater industrial upgrading
opportunities for developing countries, compared to forward GVC participation.
Altomonte et al. (2018) describe that countries that upgrade their positioning or
improve their participation to GVCs experience stronger export effects on growth
than other countries. A recent paper by Veeramani and Dhir (2022) also finds the
positive impact of backward GVC participation on gross exports, domestic value
added, and employment in India.

In addition, World Bank (2020) points to a less important role of GVC forward
participation, which is defined as exporting domestically produced inputs to trad-
ing partners for the production of goods and services that they export. However,
the current emphasis on domestic value added in trade and development policy
in several countries encompasses both domestic value added that is further re-
exported by partners and domestic value added absorbed directly by the partners
(sold domestically). The latter case is not considered GVC participation, but a
proxy for trade in finished goods that crosses borders only once (Antras and Chor,
2022; Borin & Mancini, 2019).

Despite empirical evidence suggesting some positive effects of forward GVC
participation on economic growth and productivity (Kummritz et al., 2017;), it
is important to distinguish between domestic value added in exports per se and
domestic value added that is re-exported by its trading partners. Total domestic
value added may not matter for growth and development since it encompasses
both GVC forward linkages and trade in finished goods. Relative to forward GVC
participation, trade in finished goods may have less relevant for growth and devel-
opment. With this in mind, policy makers should focus more on both forward
and, more importantly, backward GVC participation instead of domestic value
added in exports.

However, several studies view an increase in domestic value added in exports
as a gain from participating in GVCs (Banga, 2014; Beverelli et al., 2019). For
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example, China’s rising domestic value added is taken as evidence of the coun-
try’s moving up the value chains (Kee and Tang, 2016). Kummritz et al. (2017)
also use domestic value added as a measure of an economic upgrading. They find
that greater GVC participation results in higher industry’s value added. Yu and
Luo (2018) find that the proportion of domestic value added in exports of China
is lower than those of the advanced economies, for instance, the United States and
Japan. The authors also find that the determinants of the growth of DVA include
productivity enhancement, research and development, capital formation, and the
interactions between R&D inputs and vertical specialization.

The purpose of this paper is to contribute to the policy debate regarding the role
of domestic value added in fostering a country’s export performance. Dollar et al.
(2019) describe that the ratio of domestic value added to gross export tends to fall
as the country moves from export of primary products to export of manufacture
and services through participating in global value chains. Policy makers in many
developing countries worry about this trend and seek to increase domestic value
added. However, Dollar et al. (2019) note that imported intermediate plays a crucial
role in increasing competitiveness in several countries, especially most of ASEAN
countries.

By using the data on Johnson (2018), Dollar et al. (2019) also find that Bangla-
desh experienced a higher rate of growth in export as compared to Pakistan despite
having lower domestic value added in the textile and clothing sector. This is mainly
because Bangladesh has integrated its textile and clothing sector in the international
production networks by sourcing most of raw materials from abroad. Malaysia and
Thailand also provide contrasting examples. While Malaysia has undertaken protec-
tionist policies to promote its indigenous auto industry, Thailand has liberalized its
automobile industry for decades. The results are striking since Malaysia is not com-
petitive in the global car market but Thailand’s export-oriented automotive industry
is widely regarded as an economic success story (Wad, 2009; Warr & Kohpaiboon,
2018). Dollar et al. (2019) conclude that seeking to increase domestic value added
through tariffs and non-tariffs measures will increase the cost of production, thus
making the product less competitive in the world market. This tends to worsen the
well-being of the society.

3 Export-oriented industrialisation and global production sharing
in Thailand

3.1 Policy context

In 1961, Thailand inaugurated the first National Economic and Social Development
Plan. Despite there being no specific guidelines on foreign trade, private sector-
led industrialisation was encouraged through various measures aimed at protecting
domestic production, for example, taxation for foreign trade and tax exemption for
domestic production (Akrasenee, 1980). In addition to the national plan, the estab-
lishment of the Board of Investment (BOI) in 1966 marked a revolution in indus-
trial policy in Thailand. Its policies were conducive to the encouragement of private
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investment using tax and nontax incentives. These measures were valid under the
Investment Promotion Act (1954). The most crucial feature was tax concessions on
imported machinery, equipment, and other intermediate inputs used in promoted
industries. Yet, those who enjoyed these concessions until the early 1970s were
import-competing firms (Akrasenee, 1980).! Export promotion was thus ignored
while some primary exports were taxed (e.g., rice and rubber). The rapid growth
of the manufacturing sector during the 1960s and early 1970s was arguably due to
import substitution policies (Tambunlertchai, 1993; Warr, 2008).

A policy shift towards manufactured exports occurred in the early 1970s through
strategies set out in the Third Development Plan (1972-1976) together with the
Investment Promotion Act (1972) and Export Promotion Act (1972). There were
several measures used to promote manufactured exports, for example, full exemp-
tion from tariffs and business taxes on imported inputs, exemption from business
taxes as well as discounts on loans (Akrasenee, 1980). This strategy was continued
to the next development plans as the industrial policy was used to promote export-
oriented industries and to allocate factories to be installed in provincial areas in the
meantime.

During the 1980s, there was strong growth in textile and clothing exports in
Thailand, which significantly contributed to employment. This success was attrib-
uted to several factors such as credible macroeconomic and exchange rate man-
agement, depreciation of the Baht, credit assistance, and open foreign investment
regimes (Hill & Suphachalasai, 1992). From 1988 to 1990, Thailand experienced
rapid growth as its economy expanded by 2-digit growth. This boom was due to the
depreciation of Thai currency and the international relocation of light manufactur-
ing from the Newly Industrialized Countries (NICs) to several ASEAN countries
(Warr, 1993). Moreover, the appreciation of the Japanese Yen after the Plaza Accord
was considered as another driving force behind this growth (Jitsuchon & Sussang-
karn, 2009).

In 1991, the Thai government further reformed industrial policies by liberalis-
ing investment and factory installation. The government also liberalised automobile
industries by allowing the importation of complete vehicles and reducing tariffs
on imported parts. Since then, the automobile industry has become a core industry
in Thailand. This growth in manufacturing sector continued until the 1997 Asian
Financial Crisis. After the crisis, the BOI allowed complete foreign ownership in
supported industries in all areas aimed at attracting foreign investors whose finan-
cial status was stronger than that of domestic firms. Currently, no doubt Thailand
is adopting an export-led growth strategy through foreign direct investments using
generous tax incentives and Special Economic and Development Zones (Board of
Investment, 2017; Kuroiwa & Techakanont, 2017; Warr, 1993).

! From 1961 to 1671, there were several measures aimed to help domestic industries, for instance, indus-
trial controls through regulations, import and export controls, and credit assistance (Akrasanee, 1980).
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Under the current government, there is a strong emphasis on high-value-added
products.> An apparent emphasis is spelt out in the 20-year national strategy
(2017-2036) as its apex goal is to transform the Thai economy to a value-based and
innovation-driven economy. A subsequent plan, for instance, a 5-year economic and
social development plan and the investment plan, must be in line with this strategy.
Additionally, industries using advanced technology to produce high value-added
products are highly supported through many benefits provided by the BOI. There-
fore, it is evident from the policy point of view that Thailand is now in the process
of shifting from an economy relying on labor-intensive industries to one relying on
high value-added industry.

3.2 Thailand’s engagement in global value chains

This section briefly describes Thailand’s engagement in global production sharing
and global value chains. Global production sharing (GPS) is the internationalization
of a manufacturing process in which many countries participate in different stages/
tasks of the production process of a given product. Alternative terms are interna-
tional production fragmentation, vertical specialization, and offshoring. GPS-related
trade comprises of trade in parts and components and final assembly. Parts and com-
ponents are relationship-specific intermediate goods, which are not sold on com-
modity exchanges (Athukorala, 2014). Therefore, GPS focuses narrowly on different
stages of the production process within vertically integrated global manufactur-
ing industries. Global value chain is a catch-all term for the governance structure
covering the full range of economic activities involved in pre- and post-production
processes including research and development, design, procession process, market-
ing, and logistics (Gentile et al., 2021). Each terminology has different measure and
implication. This section starts with Thailand’s engagement in GPS and then pro-
ceeds to explain GVC participation. Despite different concepts and measures, the
data reveal that Thailand’s internaitonal trade in the past few decades has been pow-
ered by a phenomenon of cross-border production.

Global production sharing (GPS) has been a major force in the economic dyna-
mism of the Southeast Asian economies over the last half century (Athukorala &
Kohpaiboon, 2014). Thailand’s engagement in GPS can be traced from the late
1970s when Thailand, together with other Southeast Asian countries (e.g., Malay-
sia and the Philippines), was an important area to assemble semiconductor devices
(Flamm, 1985, p. 71). Today parts and components and final assembly exports
within the global production network (‘network trade’)® account for a sizable share
of Thailand’s manufacturing exports.

2 In 2014, Deputy Prime Minister Somkid Jatusripitak said that ‘Our economy has relied on industries
providing low value-added, cheap goods. Thailand is determined to develop the next generation industry’
(Suruga, 2017). In the same year, a senior Board of Investment (BOI) Ajarin Pattanapanchai also said
that ‘If the country has targeted a shift from middle income to higher income, we have to focus more on
value-added industries and build up the competitiveness of our industries’ (Janssen, 2014).

3 Basically, there are two tasks within production networks: parts and components and final assem-
bly. Data on network trade are used to measure GPN trade, following the publication of Yeats (2001).
Detailed explanation about data compilation are shown in the methodology part of this paper.
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Table 1 displays Thailand’s patterns of network trade between 2009 and 2018.
Manufacturing exports (in current prices) increased from US$116 billion in 2009
to about US$165 billion in 2018. Global production sharing played a vital role in
this expansion as GPN products accounted for around 70% of total manufacturing
exports.* Also, there was a shift in network trade composition. The share of parts
and components in network products declined from 64% in 2009 to 56% in 2018
while the share of final assembly increased from 36 to 44% over the same period.

The commodity composition of manufacturing exports over the last decade is
shown in Table 2. The data point to the concentration in electronics and electrical
goods (SITC 75, 76 and 77) compared to the total network exports. However, due to
the damage caused by flood in 2011, the electronics industry, in particular, semicon-
ductor, was heavily affected as its share in total manufacturing exports fell by more
than 2%.° In 2018, automobiles and other transport equipment (SITC 78 and 79)
accounted for a larger share compared to electronics.®

Participation in global value chains can also be measured by using global
input—output tables. GVC trade is defined as the share of trade that flows through
at least two countries (Borin & Mancini, 2019; World Bank, 2020). This indicator
encompasses two broad types of GVC: backward GVC participation and forward
GVC participation. Backward GVC participation is the ratio of the foreign value-
added content of exports to the economy’s total gross exports while forward GVC
participation is the ratio of the domestic value added sent to partners to the econo-
my’s total gross exports. Another type of GVC participation is two-sided GVC par-
ticipation, which is referred to value of goods and services produced with imported
inputs, exported to partners which re-exports it to other countries. Figure 1 shows
Thailand’s GVC-related trade participation in three measures’: pure backward par-
ticipation, pure forward participation, and two-sided participation.

According to Fig. 1, the share of GVC trade in total trade increased rapidly from
34.70% in 1990 to a peak of 46.52% in 2011, but it appeared to decline subsequently.
Subsequent decline in GVC participation between 2013 and 2015 was primarily driven
by a decline in pure forward GVC participation. One possible reason is a decrease in
agricultural raw materials exports over the same period (World Bank, 2022). In 2015,
about 43% of Thailand’s trade are related to global value chains. This figure is lower
than other countries in ASEAN such as Malaysia (57%) and Vietnam (49%). Pure back-
ward GVC participation accounted for about 5% of total GVC participation. Table 3
shows GVC trade by sector.

4 Share of network products in total manufacturing exports fell in 2011 due to production disruption
caused by flood. Exports of parts and components decreased by US$3,000 million.

5 Chip maker ON semiconductor decided to cease production at its Sanyo Semiconductor division as it
could not restore the facility. About 1,600 workers were laid off (Reuters, 2011).

6 Automotive industry had a fast recovery from the 2011 flood, partly due to an initiative of the govern-
ment of Prime Minister Yingluck Shinnawatra (2011-2014) to offer tax rebates for the first-time car buy-
ers. It stimulated domestic demand by more than a million units (Warr and Kohpaiboon, 2018).

7 See Borin, Manchini, and Taglioni (2021) for the methodology of decomposing GVC-related trade par-
ticipation.
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Fig. 1 Thailand’s GVC trade-related participation. Source: Eora (2022)

Table 3 Thailand’s GVC trade by sector

1990 1995 2000 2005 2010 2015
Agriculture, forestry and fishing 2.45 2.25 2.12 2.10 2.27 2.24
Mining and quarrying 0.50 0.42 0.81 0.75 0.73 0.73
Manufacturing 80.56 82.83 84.73 82.84 81.32 81.24
Electricity, gas and water 0.03 0.02 0.08 0.02 0.02 0.02
Construction 0.30 0.17 0.14 0.18 0.25 0.26
Services 16.15 14.31 11.96 14.10 15.41 15.52
Others 0.01 0.01 0.16 0.01 0.00 0.00
Total 100.00 100.00 100.00 100.00 100.00 100.00

Source: Eora (2022)

As reported in Table 3, manufacturing accounted for more than 80% of Thailand’s
GVC trade. Its share in total GVC participation increased from 80.56% in 1990 to
84.73% in 2000, before declining to 81.24% in 2015. In 1990, electrical and machinery,
textiles and wearing apparel, and petroleum, chemical, and non-metallic mineral prod-
ucts play an important role in GVC-related manufacturing trade. Food and beverages
came to prominence in 2015 as it accounted for 6% of total GVC-related trade.
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4 Methodology

This section first describes the methodology of calculating two key export perfor-
mances indicators: net-export earnings and export-induced income. This is followed
by the specification of the regression model used to investigate the relationship
between domestic value added and export performances.

4.1 Input-output model
The non-competitive Input—Output system is employed in this paper. The input—out-
put structure of the economy can be written as

X=Zi+F 1)

where i is a column vector of 1’s of n dimension. From the I-O coefficient matrix, it
yields

X=AX+F
X-AX=F
I-AX=F @

X=(U-A"'F=1If

where [ —A)'=L= [/;]1 is known as the Leontief inverse matrix. This shows the
dependence of gross output on the values of final demand (the relationship can be
written as dx;/df; = 1;).

To be specific with a non-competitive type I-O table, it can be written as

X=(1-4%)""F ©)

where A? is referred to as a matrix of the domestic I-O coefficient.
Final demand, F, can be decomposed to

X = (I-A%) "' (Y +E) “

where Y is a vector of domestic final demand and E is export on domestically pro-
duced goods. (I — Al )_1 is an output multiplier. It shows the total value of produc-
tion in all sectors throughout the economy that is required to satisfy an increase in a
unit of output of sector j (final demand).

The sum of the j column of (I - A”l)_1 gives a value of total backward linkages
when domestic final demand or foreign final demand for the j commodity increases
by one unit. Backward linkage?® for sector j is

8 Backward linkage shows the full impacts of an exogenous increase in final demand on all sectors. It
can be interpreted through a chain of interactions. If the final demand in a given sector increases, it raises
the demand for intermediate input from that sector itself and from other sectors. This leads to n'" rounds
of effects.
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n
BWL; = )1 (5)
i=1

4.2 Import intensity

Industry uses both domestically produced input and imported input in its production
process. A diagonal matrix of imported input coefficients is

R (6)

[
—_
=
=
-
D

where R; is import used by sector i and r; is thus imported input coefficient. It can be
written in a matrix form:

To quantify the total imports as a part of the production, it gives

. IOPIRTE N | I Ay A
M=R(I-AY)" =] + ~ ¢ |[ + ~ :[=
0 - Tan lnl lnn My oo My,

where M is the import inverse matrix. This is a total import requirement matrix of
domestic production. An element of matrix M, my, is the total amount of imports i
that sector j needs to produce one unit of commodity j in the economy. As sector j
uses imported intermediates from several sectors, the total import required to pro-
duce a unit of commodity j is therefore

My = My @

This shows a corresponding demand for imports when a final demand in sector j
increases.

4.3 Net-export earnings

Let ¢; be a value of total exports from sector j. It is assumed that there is no dif-
ference in using imports in producing a unit of output whether the product is sold
within the economy or exported to the foreign market.

Thus, each unit of export of commodity j, e;, is embodied with imports used by
sector J, my;. It yields
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[—
My = M1j€j ®)

T

where mei is the total value of imports embodied in the export of commodity j.
Let e]’.’ be net-export earnings of sector j. This is estimated by:

ej = ¢;—mpe; = (1 —mpe; ©

Net-export earning can be defined as gross exports minus direct and indirect
imported inputs that are embodied in exports.

4.4 Export-induced income

As an output expansion might not reflect an income received by the worker, an effect
on household income (monetary earnings) is further analyzed.

Let 4 be a row vector of wage and salary in payment sectors. Defining a diagonal
matrix of household income coefficient as a proportion of household income to total
output in each industry as:

H=[h],h = — (10)

where H, is wage and salary received by worker in sector i and #; is then a household
income coefficient. In matrix form, it can be written as:

hy = 0
H=|: = :
0 - h

To quantify total household income as a part of production (outlays), this can be
spelt out as:

. hy - 0 [l 1y,

C=H(I-AY)"=[ 1+ - : o =
0 - h

where C is the wage and salary requirement matrix of domestic production. An ele-
ment of matrix C, c;;, is the total amount of wage and salary in sector i that sector j
needs to pay labor services to produce a unit of commodity j in the economy. Total
required payment to household from all sectors to produce a unit of commodity j is

Cp= 2 S (11)

This shows a corresponding increase in received wage and salary when a final
demand in sector j increases.

How export can lead to an increase in household income can be illustrated by
reproducing an expression of net export earnings. Let us assume that workers are
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paid indifferently in producing a commodity whether the product is sold domesti-
cally or exported. The total value of household income embodied in exports, ¢;, can
be estimated as:

(4

€1y = €1 12)

where CeT]. is the total value of household income embodied in the export of commod-
ity j.
Thus, the total export-induced household income of the economy, Cy, is therefore
n

Cr= Z e (13)

J=1

4.5 Regression model

The regression model takes the following form:

NEEX,,
EXIN,

+ PsGPN; * PROD;, + p; + v, + €,

} = a + p,DVA,, + p,GPN,, + psPROD,, + f,GPN, * DVA,, (14)

where the subscripts i refer to industry and ¢ is time (year). The explanatory vari-
ables are listed below, with the postulated sign of the regression coefficient for the
explanatory variables in parenthesis.

NEEX: Net-export earnings

EXIN: Export-induced income

DVA: Domestic value added ratio of gross export (+/—)

GPN: Global Production Network (+)

PROD: Productivity (+/—)

a: A constant term

u: A set of country dummy variables to control for time-invariant heterogeneity at
the industrial level

v: A set of time dummy variables to capture unobservable time effects

€: A stochastic error term, representing the omitted influences on export perfor-
mance

Net-export earnings and export-induced income are measured at constant (2010)
producer’s price. All three dependent variables are in natural logarithms.

The main variable of interest is domestic value added ratio (DVA). It is postulated
among policy makers, who use value added share as a policy criterion, to have a
positive effect on export performances. However, as discussed, in the era of global
production sharing, industry with employment potential does not necessarily to have
high domestic value added. The expected sign of the coefficient of this variable is
ambiguous.
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Productivity (PROD) is defined by the real value added per worker (labor pro-
ductivity). It captures both total factor productivity (efficiency) and capital deepen-
ing which is measured by a change in capital per worker. Unfortunately, these two
effects cannot be separated due to the limitation of data at industry level. Once
efficiency in production improves, it can pull resources from other industries to be
used in production process. At the same time, it can push or release labor to other
activities. The expected sign of the coefficient can be both positive and negative. I
include an interaction term between DVA and PROD to test whether the relation-
ship between domestic value added and export performances varies across indus-
tries with different level of labor productivity. An increase in domestic value added
in industries characterized by high productivity may result in lower export perfor-
mances because replacing imported intermediate inputs with inferior, domestically
made inputs could reduce efficiency in the production process.

Global production network orientation (GPN) is included in the model to examine
the direct impact of GPN orientation on developmental outcome variables. Appen-
dix 2 provides a step-by-step methodology to calculate this variable. This variable
captures trade in parts and components and final assembled products. It is important
to note that even though trade in parts and components is often used as a proxy for
GVC participation, assembly activities play a key role in GVC activities in many
developing countries in Asia (Athukorala, 2014; Gereffi, 1999). The role of final
assembly in GVC participation can be observed through the experience of China
(de Vries et al., 2019; Kee and Tang, 2016). The interaction term between DVA and
GPN is included in the model to examine whether the degree of global production
networks orientation affects the relationship between domestic value added and
export performances. An increase in domestic value added in industries that engage
more in global production networks (e.g., electronics and automobile) may hamper
their cost efficiency, resulting in lower export performances.

5 Data

This study uses the input—output tables of Thailand covering 74 manufacturing sec-
tors for 1990, 1995, 2000, 2005, 2010, and 2015 to calculate net-export earnings and
export-led income. Table 7 in the appendix shows the definitions of each sector.
Even though the use of inter-country input—output (ICIO) table is stand-
ard in the literature of global value chains, this paper exploit Thailand’s national
input—output table, taken from the National Economic and Social Development
Council (NESDC), because the number of manufacturing sector available in the
national I-O table (74 manufacturing sectors) is higher than that in the OEDC’s
ICIO table (17 manufacturing sectors). Input—output table from other sources such
as the Eora Global Supply Chain Database and the World Input—Output Data-
base (WIOD) has only 11 manufacturing sectors. The regression model shown in
Eq. (14) relies on variations in domestic value added across manufacturing sectors
so that greater number of manufacturing sector is preferred. Perhaps more impor-
tantly, wage, profit, and tax are lumpted together in total value added. It is therefore
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not possible to calculate the share of wage in total value added, a key indicator of
this paper, from this database. The limitation of using a national I-O table is that the
structure of an [-O table for a given country may be different, making it difficult to
compare the results across countries. However, insights from a single case country
(Thailand in this study) should shed lights on other developing countries undertak-
ing an export-oriented development strategy through greater participation in global
value chains.

In addition, I use the data from the UN Comtrade database, based on the Standard
International Trade Classification (SITC) Revision 3, to calculate GPN orientation.
SITC Revision 4 only covers the data from 2007. Data from Thailand’s labor force
survey (LFS) are used to calculate labor productivity. Table 4 presents summary sta-
tistics of each variable in Eq. (14).

Panel A of Table 4 describes industry’s basic characteristics: value added ratio,
productivity, and GPN orientation. Panel B presents summary statistics of two key
export performances: net-export earnings and export-led income.

From Panel A, domestic value added ratio slightly decreased over time from
0.5815 in 1990 to 0.5486 in 2010. It implies an increasing role of imported inter-
mediate in the production process across manufacturing sectors. There was a slight
increase in value added ratio from 2005 to 2010. Moreover, labor productivity
increased from 1990 to 1995, and then declined significantly after the 1997 Asian
Financial Crisis. Nevertheless, it increased again after 2000. For global production
network orientation, it increases rapidly between 1990 and 2000, and declined con-
tinually afterwards. This trend is largely consistent with alternative indicators used
to measure GVC (see Fig. 1). It is important to note that the figure shows in Table 4
is the average of GVC orientation across 74 manufacturing sectors. There are several
sectors that do not engage in GVC such as printing and publishing (sector 47) and
recreational and athletic equipment (sector 87). Meanwhile, there are many sectors
that engage heavily in GVC such as office and household machinery (sector 71),
radio and television (sector 79), and motor vehicles (sector 79).

Panel B suggests that all key export performances indicators rose sharply from
1990 to 2010. On average, net-export earnings (addition to GDP) doubled from
253.05 million US$ in 1990 to 552.78 million US$ in 2005 and further increased to
1206.52 million US$ in 2010. Export-led income (wage and salary) also grew from
79.05 million US$ to 324.56 million US$ in 2010.

6 Estimation technique

To address endogeneity concern (especially an omitted variable bias and a reverse
causality between developmental outcome and domestic value added), Eq. (14) is
estimated by a system GMM estimator (Arellano & Bover, 1995; Blundell & Bond,
1998). This estimator uses moment conditions in which the level equation is instru-
mented by lagged differences in addition to the moment conditions in which the
difference equation is instrumented by lagged levels. The main identifying assump-
tion is that the estimators have a first-order serial correlation but not a second-order
correlation. There should also no over-identified instrumentation. A system GMM
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method is appropriate for a panel dataset which has large cross-section and small
period. Compared to a panel ARDL method which requires a sufficiently long
period, a system GMM is more appropriate for the subject at hand. To provide some
evidence of the instruments’ validity, the results of the Sargan test of overidentifying
restriction and the Arellano-Bond Test for autocorrelation are reported.

Furthermore, heteroscedasticity-consistent robust standard error is used to
address the concern about heteroscedasticity. Industry fixed effects capture cross-
industry differences in export performances, allowing us to focus on the determi-
nants of within-industry variations. Year dummies are included to capture the effects
of aggregate (time-series) trends.

7 Results

I report the regression result separately for total manufacturing and manufacturing
excluding processed foods. Processed foods sectors have relatively high domestic
value added due to its use of domestic resources, which may bias the estimation
results.

The system GMM regression results on net-export earnings are presented in
Table 5. As shown in Column 1 of Table 5, the coefficient on domestic value added
is positive but not statistically significant at the 5% level. The coefficient on labor
productivity is also not statistically significant at the 5% level. As shown in Column
2 of Table 5, the coefficient on domestic value added remains insignificant. How-
ever, the coefficient on GPN orientation is positive and statistically significant at the
1% level. This suggests that industries with higher degree of GPN orientation expe-
rience a faster rate of growth in exports. This positive impact is slightly lower when
estimating the model without processed foods (Table 5, Column 6).

As shown in Column 3 of Table 5, the coefficient on the interaction term between
domestic value added and productivity is negative and statistically significant
at the 1% level. This indicates that domestic value added has a positive effect on
export performance in low-productivity industries. The implication is that empha-
sis on domestic value added may not be an appropriate policy guidance if a coun-
try seeks to boost export performance and foster economic growth through high-
productivity industries. The coefficient on this interaction term is smaller when
excluding processed foods (Column 7 of Table 5). In addition, the coefficient on the
interaction term between domestic value added and GPN orientation is not statisti-
cally significant (Columns 4 and 8 of Table 5). This indicates that the relationship
between domestic value added and export performance is not conditioned by GPN
orientation.

Table 6 provides the system GMM regression results on export-led income. The
results are largely consistent with those reported in Table 5—that is, domestic value
added has no significant impact on export-led income. As shown in Columns 3 and
7 of Table 6, there is also evidence that domestic value added has positive impact
on export-led income among industries characterized by low productivity. The coef-
ficient on GPN orientation is positive and statistically significant at the 1% level
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(Columns 2 and 3 of Table 6). Similar to Table 5, the coefficient on the interaction
term between domestic value added and GPN orientation is not statistically signifi-
cant (Columns 4 and 8 of Table 6).

In the post estimation tests of the system GMM estimator shown at the bottom
of Tables 5 and 6, it is found that there are AR(1) errors but not AR(2) errors in
all model specifications. In addition, the Sargan test of over-identification restric-
tion suggests that there is no over-identified instrumentation.

In summary, the results from the system GMM regression analysis suggest that
industries with higher domestic value added do not perform significantly better
in terms of export performances (measured by net-export earnings and export-led
income) than other industries. However, there exists an evidence that domestic value
added could have positive effect on export performances in low-productivity industries.

8 Conclusion

This paper has examined the relationship between domestic value added and two key
export performance indicators (net-export earnings and export-led income) using
input—output tables for Thailand covering 74 manufacturing sectors for six periods.

The results cast doubt on the validity of a policy emphasis on the domestic
value added that is currently adopted across several developing countries includ-
ing Thailand. Empirical evidence from a system GMM estimator suggests that
there is no statistically significant relationship between domestic value added and
net-export earnings and export-led income. There is a positive effect of domes-
tic value added on two indicators of export performances in industries charac-
terized by low productivity. The relationship between domestic value added and
net-export earnings and export-led income does not vary across industries with
different level of engagement in global production network. In addition, greater
participation in global production network results in better export performances.
The policy implication of the results is that, in a context where a country partici-
pates into the world economy through global production sharing, national indus-
try policy should not be guided by an emphasis on domestic value added.

The findings from this study are also relevant to the current policy empha-
sis in trade and development policy debate. The COVID-19 pandemic has dis-
rupted global value chains, spawning an emphasis on reshoring of production
and greater self-sufficiency. However, a decrease in participation in global value
chains is found, in this paper, to have some negative impacts on equity (measured
by the share of wage to profit). A recent paper by Brenton et al. (2022) also find
that reshoring may hurt trading nations and increase poverty incidence. Greater
integration into GVCs could be recommended as a policy instrument for strength-
ening the recovery from the ongoing health and economic crisis.

Appendix 1

See Table 7.
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Appendix 2: GPN orientation

GPN orientation captures the degree of GPN participation of a given industry. GPN
trade of a given industry is expressed as a percentage of total export of that industry.
GPN trade encompasses trade in parts and components and final assembly. The stand-
ard (customs-records based) trade data are lineated into two components: parts and
components and final assembled goods exchanged within production networks.

Following Athukorala (2014), here is the step-by-step calculation of GPN orienta-
tion variable used in the paper.

Step 1: Download manufacturing export data from the UN Comtrade database at
SITC five-digit level. Products belonging to SITC Section 5 to 8 net of SITC 68 (non-
ferrous metals) are classified as manufactured goods.

Step 2: Within manufactured goods, trade in parts and components are delineated
using a list compiled by mapping parts and components in the UN Broad Economic
Classification (BEC) with the SITC list at five-digit level of commodity disaggregation.
The list of these parts and components are available on request.

Step 3: Calculate the share of trade in parts and components of a given industry
in total exports of these product categories. Product categories are based on 2-digit
level of commodity.

Step 4: Calculate the share of trade in final assembled goods of a given industry in
total exports of that industry. It is approximately estimated as the difference between
parts and components (from Step 3) and total export of these product categories. Prod-
uct categories involved in final assembly are based on Athukorala (2014) which are
office machines and automatic data processing machines (SITC 75), telecommunica-
tion and sound recording equipment (SITC 76), electrical machinery (SITC 77), road
vehicles (SITC 78), other transport equipment (SITC 79), travel goods (SITC 83),
clothing and clothing accessories (SITC 84), professional and scientific equipment
(SITC 87), photographic apparatus (SITC 88), and toys and sport goods (SITC 894).

Step 5: Combine Step 3 with Step 4. GPN trade is a combination of trade in parts
and components and trade in final assembled goods.

Step 6: Match GPN trade data at SITC 2-digit level with Thailand’s I-O table (74
manufacturing sector) using a correspondence table provided by the NESDC.
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