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1. Introduction
Noticeable changes in both trade and investment policies in developing countries have been
observed over the past few decades. The common pattern of these changes began with the
unilateral and multilateral trade liberalization as part of the World Trade Organization (WTO)
commitments. The slowdown in WTO negotiations; however, resulted in a switch in political
attention and negotiating resources towards preferential trade agreements and bilateral free trade
accords, which. Liberalization through 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 (Baldwin
and Jaimovich 2012). Along with changes in trade policy, the governments are also competing
each other to attract multinational enterprises (MNEs) to set up their affiliates by offering
investment incentives. Sbragia (1996); Thomas (2000) and Tavares-Lehmann et al. (2016) show
that investment incentives offered by developing countries have been growing intensively over the
past three decades. In recent years, more incentives are granted to technological intensive
activities/industries, both domestic and foreign affiliations, as the world economy is entering into
the so called Fourth Industrial Revolution. This is done to restructure an economy, gain the first
move advantage and achieve technological leapfrogging. The sample of these changes includes
Malaysia’s Industry4WRD, Making Indonesia 4.0, and Thailand 4.0.
Whether such changes could accelerate firms’ productivity remains an open empirical
question. In particular, the discriminatory nature of FTAs in favor of member countries, which is
different from unilateral trade liberalization, and rules of origin (ROO) – conditions that products
must meet to be eligible for preferential market access – complicate the effects of trade
liberalization on firms’ productivity improvement. Many scholars also show that various signed
FTAs have not been popularly utilized as expected (e.g., ERIA, 2021; Mattoo et al. 2020;
Jongwanich and Kohpaiboon, 2017 and Jongwanich 2022) so the positive impacts of such trade
liberalization on productivity could still be questionable. Similarly, there has been an argument
about the effectiveness of investment incentives in promoting productivity. On the one hand, in a
situation where global production sharing is important and mobile capital is evident, investment
incentives might become more crucial than economic fundamentals (e.g., market sizes, human
capitals) in enticing MNEs and boosting firms’ productivity. This is fueled by a revival of industry
policy sentiment, especially in an industry 4.0 era where incentives are believed to play a crucial
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role in promoting innovated activities (Greenwald and Stiglitz, 2006; Hausmann, Hwang and
Rodrik, 2007; Hausmann and Rodrik, 2003; Chang and Andreoni, 2016). On the other hand, the
impacts of investment incentives could be diminished when all governments offer them
simultaneously. Nurtured firms in a nascent industry in the early stages of development might be
unable to become competitive and productive as intended. UNCTAD (2000); Dollar et al. (2005);
Stevens et al. (2015); Tavares-Lehmann et al. (2016); Athukorala (2020) argued that investment
incentives could play a role at the margin when complementary supply-side reforms are realized.
Against this backdrop, this paper provides a systematic analysis of trade and investment
policies on firms’ productivity using Thailand as a case study. In recent years, there are a number
of empirical studies focusing on firms’ productivity improvement caused by trade liberalization
(e.g., Badinger, 2008; Hu and Liu, 2014; Segerstrom and Sugita, 2015; Esaku, 2020), but most of
them considered only effects of trade liberalization induced by unilateral/WTO-based multilateral
agreement while ignoring impacts of FTA-induced such liberalization so that an accurate effect of
trade policy might not be well captured. In addition, investment policies are often overlooked in
the most previous studies. This study, by contrast, includes both trade and investment policies in
examining their impacts on firms’ productivity, and firms’ productivity is proxied by various
alternatives for the sake of comparison while the impacts of FTA-induced trade liberalization are
also captured through constructed effective rate of protection (ERP).
Thailand is chosen as a case study for at least two 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 NTMs have been used only across a narrow range of products, mainly
certain sensitive agricultural goods, and average tariff rates in Thailand have declined noticeably
over the past decades. In addition, the Thai government has also been active in signing FTAs. As
a result, as of the end of 2021, 14 FTAs are in effect and another five are under negotiation.
Second, investment promotion has been utilized extensively in Thailand through the Board of
Investment (BOI). 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.1 The Eastern Economic Corridor (EEC), connecting three
1

Ten newly targeted industries include 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,
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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. Whether such
trade liberalization and investment promotion lead to better economic outcomes in Thailand,
especially in terms of firm productivity improvements, remains an unresolved issue. Particularly,
doubts upon trade liberalization and investment promotion have been emerged in the country as is
now struggling to resume the growth momentum. Annual economic growth rate averaged out at
3.4 percent in 2006-2019, from 5.3 percent in 2000-5.2 Such growth performance was relatively
poor by the regional standard.
The paper’s organization is as follows; Section 2 presents the analytical framework
illustrating the role of trade and investment policies in influencing firms’ productivity while
section 3 briefly reviews trade and investment policies in Thailand. Section 4 presents the
empirical model, data and econometric procedure. Results are discussed in Section 5 while the
last section provides conclusions and policy inferences.
2. Analytical Framework
The role of trade liberalization to boost productivity levels has been long recognized in the
literature but implementation efforts have stalled more recently and there remains some scope for
further progress. This is especially true for developing countries where tariff remains unfinished
business. In the literature, there are several channels that trade liberalization can boost productivity
and growth. Lowering trade barriers can strengthen competition in the liberalized sector(s), putting
pressure on domestic producers to lower price margins, exploit economies of scale (Helpman and
Krugman, 1985), improve efficiency, absorb foreign technology, and create more innovated
activities (Aghion and others, 2005). Productivity gain induced by trade liberalization could come
from increasing the quality and variety of intermediate inputs available to domestic producers
(Ethier, 1982; Grossman and Helpman, 1991; Markusen, 1989). Melitz and Trefler (2012) argue
that liberalization tends to help firms to import inputs/technology at cheaper costs, which induce
higher productivity improvement. Amiti and Konings (2007), Goldberg et al. (2010) and Topalova

(7) medical hub, (8) aviation and logistics, (9) biofuels and biochemicals and (10) digital industries. Note that in 2022,
the government adds another two activities to be a target, namely defense and Education and Human Resource
Development.
2
Between 1961 and 1996, the average annual growth of real GDP was 7.7 percent, without a single year experiencing
negative growth of income per capita.

5
and Khandelwal (2011), for example, argue possible different effect of input and output tariffs due
to differences in operating channels. As widely addressed in the firm heterogeneity literature3
productivity gains could come from the resource reallocation, in which trade liberalization enables
more productive firms to gain market share and amplify aggregate gains within the liberalized
sector whereas less productive firms exit.
After the demonstration effect of NAFTA in the mid-1990s, a number of FTAs worldwide
increased rapidly, to 271 agreements in effect and 98 agreements proposed in 2022.4 Among many
motivations/expected gains for a country to sign a FTA, economic gains are often claimed as the
core. They include promoting export, enhancing input variety, resource reallocation, all of which
ultimately result in firms’ productivity improvement and economic growth. 5 Arguably the
productivity gain discussed above would be different when it is undertaken through FTAs due to
the complexity in their trade liberalization. By nature, trade liberalization through FTAs is
discriminated in a favor of member countries which are not necessarily the most efficient
producers. Besides, goods 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 concessions.

In the

absence of common rules, ROOs could be manipulated for trade protection and discourage firms
to apply for FTA trade preferential schemes. In empirical studies of FTA utilization, ROOs are
often cited as the main hurdle for firms to apply for the preferential schemes and attribute to the
low utilization (Hayakawa et al. 2016; Jongwanich and Kohpaiboon, 2017; Cadot and Ing, 2019;
Jongwanich, 2022). This could affect a role of FTAs in stimulating growth and productivity. Boffa
et.al. (2019); Osnago et.al. (2017); Ruta (2017), for example, found preferential 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 on the ability of preferential
trade agreements 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

3
They include Melitz (2003), Amiti and Konings (2007); Kasahara and Rodrigue (2008), Topalova and Khandelwal
(2011), Luong (2011) and Halpern et al. (2015).
4
Data are from Asia Regional Integration Center, Asian Development Bank available at https://aric.adb.org/fta
5
Other motivations for a country to sign a FTA with other countries include foreign policy and security reasons
(Athukorala, 2020; Rodrik, 2018; Cattaneo, 2009).
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firms tend to use other regimes, including duty drawbacks, to import raw materials and other goods
used for producing exports.
Using investment promotion packages to entice MNEs and promote domestic investment
in certain areas is not new and is growing intensively in developing countries to compete for
investment flows (Sbragia, 1996; Bloomstrom and Kokko, 2003; Thomas, 2000; TavaresLehmann et al. 2016). In principle, the economic rationale of investment incentives is to correct
the failure of markets to reflect spillover benefits from multinational enterprises’ direct investment.
Pack and Saggi (2006) and Chang and Andreoni (2016) argue that public policy intervention helps
determine future production possibilities under learning-by-doing economies while Hausmann,
Hwang and Rodrik (2007) and Hausmann and Rodrik (2003) point out that due to the nature of
investment, especially that involved with innovation, observing ‘the returns to the pioneer
investors’ 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
levels of these products are likely to be sub-optimal. 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). Public policy intervention is also motivated
by political gains to deal with situations where unemployment, insufficient investment, or weak
growth are central policy problems.
The increasing economic globalization and progress of trade liberalization could make the
investment incentives more prominence (Bloomstrom and Kokko, 2003). In particular, the trade
liberalization progress in the 1980s and 1990s has made it easier for MNEs to set up international
production networks so that a larger share of output is shipped to international customers or
affiliated companies in other countries rather than sold to local customers. This has reduced the
impact of market size and allowed smaller countries to compete for investments that would
automatically have been directed to the major markets some decades ago. This is likely to enhance
the effect of investment incentives to entice MNEs, ceteris paribus. They are further supported by
recent studies advocating the role of investment incentives complement to trade policy measures

7
to pursue industrial policy (Greenwald and Stiglitz, 2006; Aghion et al., 2015; Chang and
Andreoni, 2016).6
Interestingly, the offered incentives might not effectively entice MNEs to set up affiliates
and promote domestic investment. One possible explanation is that the offered incentive could be
cancelled out if all governments offer them for a particular investment simultaneously (i.e.,
coordination failure) (Oman, 2000). James (2009) and work cited there in show that the investment
climate is crucial in enhancing the effectiveness of investment incentives in attracting FDI by
almost eight times. Nurtured firms in a nascent industry in the early stages of development might
be unable to become competitive and productive as intended. A number of empirical studies argue
that such incentives might play a role only at the margin and only when complementary supplyside reforms are met (UNCTAD, 2000; Dollar et al. 2005; Stevens et al. 2015; Tavares-Lehmann
et al. 2016). Such an argument could be extended to the role of FTA and bilateral investment
protection treaty (BIPTs) in enticing FDI to a large extent. Klemm and Van Parys (2009) found
that the effect of tax holidays on foreign direct investment (FDI) is negligible, whereas Wells et
al. (2001) the effect of tax incentives is positively related to the host country’s investment climate.
Based on World Investment Report 2022 (UNCTAD, 2022), Base Erosion and Profit Shifting
(BEPS) project (BEPS Pillar II) was introduced to discourage MNEs from shifting profits to low
tax countries and to reduce competition among countries. The implementation of Pillar II is
planned to start in 2023, which is still widely seen as an ambitious target.
3. Trade and investment policies in Thailand
In the area of trade policy, Thailand has recently implemented both tariffs and quantitative
restrictions (QRs) as trade policy instruments, but historically it had a greater reliance on tariffs
rather than quantitative restrictions (QRs). From 1960 to the early 1980s, trade policy was
characterized as 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 structure to encourage local manufacturing. A comprehensive plan involving tariff
6

Nonetheless its effectiveness largely depends on the supporting environment (Melitz, 2005; Aghion et al., 2015).
For example, Aghion et al. (2015) argue that the benefit of investment promotion policy is conditional on the
competitive pressure amongst promoted firms.
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reductions and rationalization was proposed in 1990 and implemented between 1995 and 1997 as
part of the World Trade Organization (WTO) commitments. Tariffs were significantly lowered on
some 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 1989-93 to 22
percent in 1995, in which the reduction of tariffs was higher for manufacturing products than
primary. 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 capital and
intermediate goods.
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
four-year period of tariff reductions from 2004 to 2008. There were around 900 items involved in
tariff reduction process, covering a wide range of manufacturing intermediates (Figure 1). 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 2006-10, up from only 5.7 percent in 200305, while there was evidence of shifting the tariff lines from the 16-20 percent bracket to lower
brackets, with little impact on those belonging to the above 20 percent brackets (Table 1).
Figure 1: Average tariff rates (applied rate) in Thailand during 1989-2019 (percent)
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The tariff rates gradually declined after 2008, except in 2011-13 where the global financial
crisis caused slight increases in tariff rates, which were more for primary products. The average
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tariff rates slightly declined from ten percent in 2010 to 7.5 percent in 2019, with most of the
reductions being with manufacturing products. There was a continuous shift in the distribution
of tariff lines towards tariff free, but the escalating tariff structure still exists.
Table 1: Share of 4-Digit HS Categories of Applied Tariff Rates in Thailand, 1989–2008
(percent)
Tariff band
0
0.1–5
5.1–10
10.1–15
15.1–20
20.1–30
30.1–100

1989
2.5
14.4
14.2
12.7
15.4
15.8
25

1995
2.6
17.3
17.6
3.2
16.4
16
26.8

2002
5.6
33.4
14.0
4.0
21.3
13.8
7.9

2003-05
5.7
38.2
13.4
6.5
16.2
13.7
6.4

2006-10
20.3
31.1
11.1
10.6
8.3
12.9
5.6

2011-15
20.5
31.1
11
10.6
8.3
12.9
5.6

2016-19
31.6
26.8
14.2
4.8
6.9
11.3
4.5

Note: Note: n.a.= unavailable data. Data in 19 and 1995 is from World Integrated Trade Solution
(WITS). From 2002, data is from the Ministry of Finance, Thailand
Source: Authors’ calculations

The slowdown in WTO negotiations resulted in a switch in political attention and
negotiating resources in Thailand towards preferential trade agreements and bilateral free trade
accords. Table 2 presents details of all the FTAs in which Thailand has been involved from the
1990s until December 2020, some of which comprise ongoing negotiations. 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 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), 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 ASEAN-India FTA), substantial tariff cuts
have taken place only in recent years, specifically in 2015 and 2016.7
7 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 compose of ten Southeast Asian
countries, and additional five countries, i.e., South Korea, China, Japan, Australia and New Zealand. It is still early
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Interestingly, the signed FTAs have been used primarily for market access into FTA
counterpart markets, not for further tariff liberalization for Thailand. For example, the first tariff
elimination offered by Thailand to Australia under the Thailand–Australia FTA comprised only
49.5% of product lines in 2005, before rising to 93.3% in 2010. In contrast, the offer made by
Australia was substantial when the FTA was signed, involving tariff eliminations covering 83%
of tariff lines in 2005. By 2010, the Australian offer encompassed 96.1% of total tariff lines. Hence,
the tariff margin (i.e., the difference between the most-favor-nation (MFN) and FTA preferential
tariffs) offered by Thailand varies across FTAs, ranging between 6.3% and 10.2% (Jongwanich,
2022). These FTAs tariff reduction schedule takes time to complete.
To illustrate the use of FTAs, the ratio of preferential exports to the actual export value is
calculated. When all partners are combined, the utilisation rate was increasing during 2006-19,
but remained relatively low, averaging 50 percent in 2016-19. The utilisation rates vary across
FTA partners. Among ASEAN members, Indonesia had the highest utilisation rate, followed by
the Philippines and Viet Nam. The low utilisation rate for Singapore is not surprising given the
fact that the country is tariff-free. Compared to ASEAN member countries, utilisation rates were
higher for non-ASEAN partners. Utilisation rates were the highest for Australia, reaching 74.2
percent in 2016-19. For other non-ASEAN FTA partners, utilisation rates exhibited a continuously
upward trend, especially for China and India.
Regarding the FTA utilisation for imports from 2006 to 2019, it increased gradually from
7.4 percent in 2006-10 to 24.2 percent in 2016-19. The ratios on the import side were much lower
than those on the export side. The relative importance of raw materials/intermediates in
preferential imports explains their lower FTA utilization rate than those on the export side as there
are various schemes for importers regarding raw materials’ tariff exemption. 8 For ASEAN
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), ASEAN–China FTA (ACFTA), the ASEAN-Australia-New Zealand FTA
(AANZFTA), the ASEAN–Japan FTA (AJFTA), 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 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/5cff753c1ac9ee073b7bd27d
.
8
The related measures include (i) Duty drawbacks or refunds under section 19 of Customs Law; (ii) Duty relief for
goods placed under the Customs 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
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countries, Myanmar – utilization was 39 percent in 2016-19 – Indonesia (38 percent), Cambodia
(35 percent) and Vietnam (25 percent) were top in terms of utilization for imports. For nonASEAN countries, New Zealand was top in terms of FTA utilisation (50 percent in 2016-19),
following by Korea, China and Japan. For other FTA partners, the utilisation rate exhibited an
increasing trend, and fluctuated around 20-30 percent.
To encourage foreign and domestic investors, the Board of Investment (BOI) was
established in 1966 as an independent office that would decide which firms received promotion
privileges.9 Investment promotion measures included both tax-based, such as tax concessions on
imported machinery, equipment, and raw materials inputs, as well as non-tax-based incentives,
especially the permission to recruit skilled personnel and experts to work in invest promoted
activities and give permission to own land. Promotion privileges have been amended several times
in dealing with changes in the business environment, for example, 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 business tax to a VAT system; in 2001, the amendment allowed the
BOI to play a more active role in cushioning the adverse effects of the 1997 financial crisis, such
as an increased exemption of juristic person income tax on the net profits derived from promoted
activities; in 2013, the BOI announced the new five-year strategy plan (2013-17) to promote
investment in Thailand and privileges were adjusted to provide incentives to activities, which were
useful to the country’s competitiveness, especially R&D and environmental related industries.
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 research and development (R&D)
and innovation. Additional incentives were granted to support the new policy package known as
Thailand 4.0. Ten newly targeted industries were selected to hopefully serve as new and more
sustainable growth engines (see footnote 1). To support such an industrial transformation, the
Eastern Economic Corridor (EEC) was established in 2017. The EEC straddles three eastern

responsibility of the Thai Custom Department to grant duty drawbacks, and duty exemptions. 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.
9 It is noteworthy that the BOI started its operation in 1959 and began to promote 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).
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provinces – Chonburi, Rayong, and Chachoengsao – located off the Gulf of Thailand. Mega
infrastructure investment to enhance the connectivity of the EEC area with the rest of the world,
particularly the Belt and Road Initiatives has been implemented.
The incentives provided by the BOI for the newly targeted industries also comprise a
combination of two sub-incentive schemes, one involves activity-based incentives and the other
merit-based. However, the activities in each category are different (Jongwanich, 2022). In terms
of the former, the list of activities is divided into seven categories (A*, A1-A4 and B1-B2),
according to their involvement in technology and innovation. A*, 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 corporate income tax
(CIT) exemption (up to a maximum 13 years)10, 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.11 The adjusted incentive package provided by the Thai BOI tends to be the
most generous in Southeast Asia (Jongwanich, 2022). Note that the promoted projects located in
EEC area receive an additional 50 percent reduction from the normal rate of corporate income tax
on the net profits derived from the promoted activities for a period of five years from the expiring
date of the corporate income tax exemption, special deductions for research and development in
certain areas, as well as an income tax cap of 17 percent. 12 The promoted zone for specific
industries, including EEC-A (Airport City), EEC-D (Digital Park), EEC-I (Corridor of
Innovation), EEC-MD (Medical Hub) and EEC-H (High-Speed Rail) was introduced in the EEC
area.

10 Note that under the Competitiveness Enhancement Act, section 24, CIT exemption for targeted industry could be
extended to 15 years, based on the judgment of the Board of Investment.
11 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), extending the communications network (high-speed trains, double-track railways, highways) in the EEC area.
12 See Announcement of the Board of Investment No. 4/2560 Investment Promotion Measures in the Eastern
Economic Corridor (EEC).
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Table 2: Free Trade Agreements in Thailand, 1990 - 2020
FTA

Signed

Effective

1.

ASEAN

1990

2003

2.

ASEAN–China

2003

2003

3.

India

2003

2004

4.

Australia

2004

2005

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 were cut to zero by November 2015.

8.

Japan

2007

2007

9.

ASEAN–Japan

2008

2008

10. ASEAN–Korea

2009

2010

11. ASEAN–Australia–
New Zealand

2009

2010

12. ASEAN–India

2009

2010

Tariff reduction began in 2010 with a target of 80% for Brunei Darussalam, Indonesia, India,
Malaysia, 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 sentive 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

16. Thailand–Turkey

Under negotiation
Under negotiation/

17. Thailand–European Union
Stalled
18. Thailand–European Free Trade Association
19. Thai-Sri lanka

20. Bay of Bengal Initiative for Multi-Sectoral Technical and Economic
Cooperation: BIMSTEC
21. Comprehensive and Progressive Trans-pacific Partnership (CPTPP)
22. Thailand–Canada

23. ASEAN-European
24. ASEAN and the Gulf Cooperation Council (GCC)

Under negotiation/
Stalled
Under negotiation
Under negotiation

Remarks
Tariff reduction started in 2003 and completed in 2010 for original ASEAN members; 2015 for
new members
Early harvest programme 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)
Early Harvest Programme was launched to gradually liberalise 82 product items in September
2004 and completed in 2006. Two tracks are applied for tariff reductions, i.e. normal track and
sensitive track.
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)

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 liberalisation known as the Japan–Thailand Economic
Partnership Agreement Phase 2.
Japan’s tariff reduction – 85.51% (December 2008), 90.16% (April 2018)
Thailand’s tariff reduction – 30.94% (June 2009), 86.17% (April 2018)
Korea’s tariff reduction – 90% (2010)
Thailand’s tariff reduction – 81% (2010), 83% (2012), 86% (2016), and 90% (2017)
Australia’s tariff reduction – 96.34% (2010), 96.85% (2016), 100% (2020)
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)

Official negotiations launched in August 2015.
Negotiations launched in July 2016.
Initiated by November 2007 under ASEAN– European Union; shift to bilateral agreements with
individual ASEAN members in 2009. Four meetings held from May 2013 to April 2014, but talk
was stalled because of the 2014 Thai coup. Negotiations are expected to be resumed after a
newly elected government is in office.
Initiated by October 2005 but stalled because of the 2014 coup.

Initiated by March 2016 due to a slow progress of Bay of Bengal Initiative for Multi-Sectoral
Technical and Economic Cooperation: BIMSTEC
Waiting for Sri lanka to submit tariff reduction schedule.

Consideration
Under negotiation
Under negotiation
Under negotiation

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

No progress since 2009
In July 2011, senior officials of both sides agreed to develop 'Framework Arrangement'

Source: Authors’ compilation from Department of Trade Negotiation, Thailand and Association of Southeast Asian Nations.
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4. Empirical Model
To address the impact of trade and investment policies, firms’ productivity determinants
equation is estimated. A set of firms’ productivity determinants include firm- and industry-specific
factors. The former includes firms’ market orientation (expijt), imported raw materials (rimijt),
ownership (ownijt), and the firms’ efforts to increase productivity (e.g., R&D investment (RDijt),
and skill intensity (skillijt)), all of which are theoretically expected to enhance firms’ productivity.
Three industry-specific factors are included in the model. The export–output ratio (XORjt) and
import penetration ratio (MPRjt) to capture the effects of international competitive pressure at
industry level on firm productivity, regardless the extent to which firms engage in the global
market, are introduced in the model. All of these variables are expected to reflect a positive
relationship with productivity.
Regarding trade policies, both nominal (tjt) and effective rates of protection (ERPjt) are
employed.

It is possible that firms consider both input and output tariffs simultaneously

concerning their business activities. 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
manufacturing are struck on ERP, instead of nominal tariff rates. For the former, output (finished
products, outputtariffjt) and input (raw materials, inputtariffit) are introduced separately in the
model to examine whether both tariffs generate different impacts on productivity as argued by
previous studies (Amiti and Konings, 2007; Goldberg et al., 2010 and Topalova and Khandelwal,
2011, Luong, 2011).13 An input-output table (IO table) is applied to determine the input structure
in calculating input tariffs in each industry.

13

Note that lowering input and output tariffs might not results in higher productivity as outlined in Section 2. Amiti
and Konings (2007), for example, based on the Indonesian plant level data from 1991 to 2001, show that the effect of
input tariff is more favorable than that of output tariff in generating firms’ productivity improvement. Results are
robust even when imported inputs are highly differentiated from domestically produced ones. These results were
supported by Goldberg et al. (2010) and Topalova and Khandelwal (2011). Luong (2011), by contrast, shows that
when intermediate inputs are closely substituted, lowering input tariffs leads to firms’ productivity improvement and
lowering output tariffs has the opposite effect. However, when intermediate inputs are highly differentiated, the
opposite findings are revealed. Yu (2015) revealed that a reduction in output tariffs generated more productivity in
China, while Jongwanich and Kohpaiboon (2017) using data from Thailand for 1996-2011 argued that both input and
output tariffs are crucial within trade policy reform in inducing firms’ productivity.
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For the effective rate of protection (ERP), four alternatives are employed. The first is ERP
for import-competing products (ERP_IMjt). The formula of the first ERP starts with equation 1
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. When trade liberalization, in
both input and output, stimulates firms’ productivity improvement, the negative sign is expected
for the ERP variable.
n

ERP _ IM kt =

*
tkt - å aikt
tit
i =1
n

(1)

1- å a
i =1

*
ikt

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. Note that the input-

output table is applied to determine the share of raw materials used in producing product k.
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_IMjt).
The second formula is intended to capture possible water in tariffs wherein the output
tariffs imposed become ineffective. One of the key possible circumstances 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_waterjt) is calculated
as the weighted average between ERP for import-competing products (ERP_IMjt) and the ERP for
exporting (ERP_exportjt), as in equation (2):
ERP _ waterjt = (1 - a jt ) × ERP _ IM jt + a jt × ERP _ export jt

(2)

where a jt is the share of exports in the output of industry j at time t. In terms of ERP exporting
(ERP_exportjt), tariffs on finished products, (tkt) is 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
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costs for exporters, which in this study are captured by interest rates. In other words, tit in the case
of ERP for exports is equal to market interest rates.
Third, in order to examine the effects of the partial trade liberalization induced by in-effect
FTAs, a weighted tariff between MFN and FTA preferential rates (tkt*) is used as expressed in
equation 3.
n
n
æ
ö
tkt* = ç1 - åql ÷ tktMFN + åql tkltFTA
l =1
è l =1 ø

(3)

FTA
where t ktMFN = MFN tariff on product k at time t; t klt
= FTA tariff on product k at time t in which

Thailand offered to FTA partner l; ql = import share of FTA partner l to total import. Thus,
ERP_FTAjt is calculated using the new tariffs on finished products (tkt*) as in equation 3 to capture
the effect of partial trade liberalization.
Lastly, to capture both the effect of partial trade liberalization and water in tariffs,
ERP_FTA_waterjt, the weighted average between ERP taking into account the effect of partial
trade liberalization (ERP_FTAjt) and the ERP for exporting (ERP_exportjt) is introduced as in
equation (4).
ERP _ FTA _ waterjt = (1 - a jt ) × ERP _ FTAjt + a jt × ERP _ export jt (4)

where ERP_exportjt is ERP exporting products and a jt represents the share of exports in the output
of industry j at time t. Note that the differences of the estimated coefficients between the original
ERP and ERP taking into account the effects of the partial trade liberalization would suggest
distinct impacts of FTA-led trade liberalization from that of multilateral trade liberalization.
For investment incentives granted to domestic and foreign plants (BOIijt). Obtaining BOI
investment incentives is de facto compulsory for foreign plants in order to overcome 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
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some apply for BOI promotion privileges, most of which are likely to be exporters. To well capture
the impact of investment incentives, BOIijt providing only domestic plants is considered separately
from BOI_totalijt, including both incentives granted to domestic and foreign plants.
4.1 Data and Econometric Procedure
The data set used in this study is derived from the Thai industrial census, conducted 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 amongst the three latest censuses
(2006, 2011, and 2016), involving 14, 617 observations. In this paper, panel data from the three
latest censuses are used. Data cleaning in our study starts with examining the possibility of
duplicated observations, that is, samples with different plant identification numbers 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 observations which
report annual sales of less than ฿12,000 (less than $400), annual value added of less than ฿10,000,
and/or less than ฿10,000 of initial fixed assets. To mitigate the discretionary criteria employed, we
run a sensitivity 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 International Standard of Industrial Classification (ISIC) revision 3 is employed to
analyse 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 variables (e.g., sales, raw materials expenses, and inventory) are converted
into 2001 prices, using the price deflator at the 4-digit ISIC disaggregation.
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Firms’ productivity (Productivityijt) is measured by three alternatives, namely value added
per worker (VAperWijt) and total factor productivity (TFPijt) measured by the Levinsohn and Petrin
(TFP_LPijt) approach (Levinsohn and Petrin, 2003) and that measured by Ackerberg, Caves and
Frazer (TFP_ACFijt) approach (Ackerberg, Caves, and Frazer, 2015). 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. A number of workers refer 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.14
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. ACF approach is applied as
another alternative to deal with the functional dependence problems, which may occur in LP or
OP approaches. The ACF approach yields nonlinear and robust generalized method of moments,
estimated by using a Meta function (Ackerberg, Caves, and Frazer, 2015).
Firm-specific variables measuring market orientation are available in the questionnaire,
comprising the export–sales ratio (expijt), and the proportion of imported to total raw materials
used (rimijt) In the questionnaire, foreign ownership (percentage of total equity) is also included.
The ratio of white-collar to total workers is a proxy of skillijt, so the expected sign is positive. 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.

14
Note that the results when the LP approach is applied are similar to those referred to in Olley-Pakes (OP) (1996),
but the former yields better diagnostic results. It is noteworthy that the key difference between the LP and OP
approaches is the former uses intermediate inputs in estimating productivity, while the latter uses investment. Levinsohn
& 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.
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To calculate trade protection, measured by both nominal (tjt) and effective rates of
protection (ERPjt), the inter-industry 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 five years, three tables are available for 2005,
2010 and 2015, which are employed to match the industrial censuses of 2006, 2011 and 2016,
respectively. 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 calculating four alternative ERPs
at the industry level as mentioned earlier, that is ERP import-competing products (ERP_IMjt); ERP
considering water in tariffs (ERP_waterjt); ERP capturing the effect of partial trade liberalization
(ERP_FTAjt), and ERP combining the effects of partial trade liberalization and water in tariffs
(ERP_FTA_waterjt). 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.
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 variables 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 convert XORjt and MPRjt from HS code to the ISIC 4-digit level. All in all, the empirical
model used in this study is summarised in equations 5 and 6:

Productivityijt = a 0 + a1 expijt + a 2 rimijt + a3ownijt + a 4 RDijt + a5 skillijt + a 6 XOR jt + a 7 MPR jt
+a8outputtariff jt +a9inputtariff jt +a10 BOI ijt + a11Subsidy jt + e ijt
Productivityijt = a 0 + a1 expijt + a 2 rimijt + a3ownijt + a 4 RDijt + a5 skillijt + a 6 XOR jt + a 7 MPR jt
+a8 ERPjt +a9 BOIijt + a10 Subsidy jt + e ijt

(5)

(6)

where
Productivityijt = Productivity of establishment ith of industry jth at time t measured by two alternatives:
1. vaperwijt = value added per worker of establishment ith of industry jth at time t
2. TFP_LPijt = total factor productivity of establishment ith of industry jth at time t,
measured by the Levinsohn and Petrin approach

20
3. TFP_ACFijt = total factor productivity of establishment ith of industry jth at time t,
measured by the Ackerberg, Caves and Frazer approach
expijt = export-sales ratio of establishment ith of industry jth at time t

rimijt = imported raw materials as a share of total raw materials of establishment ith of industry

jth at time t
ownijt = foreign share of establishment ith of industry jth at time t
RDijt = R&D effort by establishment ith of industry jth at time t measured by two alternatives:

1. RDDijt = the binary dummy variable, equal to 1 when there is R&D effort and zero otherwise,
2. RDSijt = the R&D expense to sale of establishment ith of industry jth at time t
skillijt = the ratio of white-collar to total workers of establishment ith of industry jth at time t

outputtariff jt = output tariffs of industry jth at time t
inputtariff jt = input tariffs of industry jth at time t
ERPij = effective rate of protection of industry jth at time t measured by four alternatives as in
equations (1-4)
1.
2.
3.
4.

ERP_IMjt = ERP import-competing products
ERP_waterjt = ERP considering water in tariffs
ERP_FTAjt = ERP capturing the effect of partial trade liberalization
ERP_FTA_waterjt = ERP combining the effect of partial trade liberalization and
water in tariffs

XOR jt = export-output ratio of industry jth at time t
MPR jt = import penetration ratio of industry jth at time t

BOI ijt = a zero-one binary dummy which equals 1 when an establishment ith of industry jth is BOI-

promoted and zero otherwise

The panel data analyses are performed to estimate equations (5) and (6). A random effect
model is applied since one of our variables of interest, i.e., BOI seems to establish time-invariant.
Industrial and time-specific dummy variables are included to control for differences among
industries and years. Instrumental variables for the panel-data model are also applied as an
alternative methodology to redress a possible endogeneity bias, which could arise from three key
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variables, including export-sales ratio of establishment (expijt); imported raw materials of
establishment (rimijt) and trade protection proxies. The lag value of these variables is applied to
serve as instrument variables.15 The data used in the empirical model is summarized in Appendix
1 and 2.
5.

Results
Tables 3-5 report the estimation results where Table 3 shows results when value added per

worker is employed as a proxy for productivity, Tables 4 and 5 report results when total factor
productivity measured by the Levinsohn and Petrin approach and Ackerberg, Caves and Frazer
approach. Columns (A1), (B1), (C1), (D1), and (E1) illustrate the results when two-stage least
square is applied. Table 6 presents the results when R&D intensity and BOI concerning both
domestic and foreign firms are applied. Columns (A1), (B1), and (C1) shown in Table 6 illustrate
the results when two-stage least square is applied.
The results when either value added per worker or total factor productivity are employed
as the dependent variable are comparable (Tables 3-5). The exception was in a case of the
establishment’s export-sales ratio (expijt), which becomes insignificant when total factor
productivity measured by Ackerberg, Caves and Frazer approach is applied. The results illustrated
by two-stage-least square is similar to those without any instrument variables, except labour skills
(skillijt) have less power in explaining firms’ productivity improvement.
In terms of trade protection, when nominal tariffs are considered, our results reveal that
only cutting input tariffs was able to stimulate firm productivity, especially when productivity is
measured by TFP (Tables 4 and 5). A reduction in output tariffs is powerless statistically in
improving such productivity. The results resemble the findings of Amiti and Konings (2007) and
Topalova and Khandelwal (2011).

As mentioned in the previous studies, two possible

explanations could emerge. First, the significance of imports tariff could occur even when
domestically manufactured and imported intermediates are not closely substituted as mostly

15

Since industrial census is conducted every five-year, first lag, instead of second lag, is chosen as instrument variables
for export-sales ratio of establishment (expijt); imported raw materials of establishment (rimijt). For trade protection,
since the tariffs and ERP value did not vary significantly, results are resembled when either first, second or third lags
are employed as the instrument variables so that only results when the first lag of trade protection proxy is reported
here. Note that instruments for export-output ratio (XORjt) and import penetration (MPRjt) at industry level are also
included but the results are resembled with those without instruments. Thus, instruments are not applied for these two
variables.
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encountered in developing countries. Any change in input tariff would have a significant effect
on firms who actually import them. For those who use domestically manufactured intermediates,
such change would not have any significant effect on their behavior. Second, as echoed in the firm
heterogeneity literature, switching market orientation between domestic market and export is
costly. Hence, changes in output tariff might not have any significant impact on those who already
export. They just continue in business due to the presence of sunk and fixed costs within the export
business. Both circumstances above are often observed in a country that has long engaged to the
world and pursuing a dual-objective trade policy, where being reluctant to lower tariffs is
associated with the introduction of input tariff exemption schemes to promote export-oriented
activities.
However, as mentioned earlier, it is possible that firms consider both input and output
tariffs simultaneously concerning their business activities. In the case of Thailand, 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 manufacturing are struck on ERP, instead of nominal tariff rates.
Jongwanich and Kohpaiboon (2017), who employed cross-sectional data analysis to study the Thai
economy in 2006 and 2011 also show that ERP is crucial in determining economic activities in
Thailand. When effective rate of protection (ERPjt) is introduced in the model, our results show
that the coefficients of all four ERP alternatives are negative, regardless of measurements of firms’
productivity (Tables 3-5: Columns B-E).

Interestingly, the significance of the coefficient

associated with ERP_waterjt where water in tariffs is considered, is strongest among the four
alternatives. This suggests that cutting both input and output tariffs simultaneously and, perhaps,
substantially would have a pronounced impact in enhancing firm productivity for both domestic
and export-oriented firms. However, the coefficients associated with the case where partial trade
liberalisation is captured in calculating ERP (ERP_FTAjt and ERP_FTA_waterjt) are statistically
insignificant, except in a case where TFP is measured by ACF approach where both ERP show the
mild significance (Tables 5: Columns D and E). The statistical insignificance of ERP_FTAjt
suggests that the FTA-led trade liberalization 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 earlier, Thailand often expresses a reluctance to offer
preferential tariffs to FTA partners. Sectors that are subject to high tariffs are also often on the
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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.
Regarding investment incentives through the board of investment (BOI), the coefficient
corresponding to this variable is positive and statistically significant, but when firm productivity
is measured by value added per worker and two stages least square method is applied, the
coefficient associated with this variable turns to be statistically insignificant (Table 3: Columns
B1-E1).

The results point to a potential role of investment incentives in enhancing firm

productivity, but its insignificance in some cases raises a concern to overemphasizing BOI
measures to promote firms’ productivity. In addition, its net benefit to the economy remains
ambiguous to a larger extent because any positive impact of BOI initiatives was associated with
costs in terms of forgone government revenue (e.g., tax holidays and tariff exemptions).
Interestingly, when comparing results between BOI granted to domestic and foreign firms, it seems
that BOI privileges tend to have a greater impact on the former than the latter. This is reflected by
the higher magnitude of coefficient corresponding to BOI_domesticijt than that of BOI_totalijt,
which is including both domestic and foreign firms. This might be due to the fact that obtaining
BOI investment incentives is de facto compulsory for foreign plants to overcome constraints
involved in operating business in Thailand while for indigenous firms, exporters are likely to be
the ones who apply for BOI privileges. According to the self-selection thesis where firms entering
the export markets are likely to be more productive than non-exporters, BOI privileges directly
influence exporters tend to better enhance firm productivity in the country.
Regarding firm-specific variables in the analysis, coefficients corresponding to all firmspecific determinants reach the theoretical expected sign and to a certain extent are greater than
those corresponding to trade and investment variables. Firms more exposed to the world market
exhibit higher productivity. 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 close to each other when total factor productivity is considered as the dependent
variable and strongly significant when TFP is measured by LP approach (Table 4). When value
added per worker is concerned, the coefficient associated with imported raw materials is noticeably
higher (Table 3). 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
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vaperwijt is employed as the dependent variable. The profound impact of imports in enhancing
productivity is found in other studies (see Cadot et.al., 2013 and work cited therein).
Foreign firms have higher productivity than indigenous. reflected by the positive and
statistical significance of the coefficient associated with the share of foreign ownership (ownijt),
especially when TFP is employed to reflect firm productivity (Tables 4 and 5). The coefficients
corresponding to skillijt are positive as expected but significant only in the case where productivity
is measured by TFP and instrument variables do not apply. The positive sign of this variable
confirms importance of skill workers in promoting firm productivity. However, as argued in
Jongwanich, Kohpaiboon and Obashi (2022) and Kohpaibbon and Jongwanich (2014), the lack of
human capital development in the country may explain the insignificance of this variable in some
cases. Firms committing to an R&D effort gain more productivity than those which do not,
reflecting by statistical significance of coefficient associated with RDDijt. However, the statistical
insignificance of the coefficient associated with RDSijt, i.e., R&D intensity, could be explained by
either the rather narrow definition of R&D adoption used in the questionnaire, which emphasizes
product innovation or the relatively low and comparable R&D expenditure among firms (Tables
6).
Regarding industry-specific factors, the coefficient associated with the export–output ratio
(XORjt) is positive and statistical significance in some cases. This to a certain extent implies 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 (i.e., maintaining the cascading tariff structure
together with presence of tariff exemption/rebate schemes). Under such circumstances, firms can
be either export-oriented to access a larger market or serve local niches, not both markets
simultaneously. The latter could operate to serve local niches that are not in direct competition
with imported products.
6. Conclusions and Policy Inferences
This paper addresses changes in trade and investment policies in Thailand over the past
decades and assesses their impacts on firms’ productivity enhancement, using available industrial
census to form three-year panel data set (2006, 2011 and 2016). Regarding trade policy, the tariff
protection measures encompass both nominal and effective tariffs. With nominal tariffs, the

25
effects of tariffs on finished and raw material products are separately examined while in terms of
effective rates of protection (ERP), possible water in tariffs and the effects of partial trade
liberalization undertaken through the FTAs are taken into consideration.
The results suggest that lowering tariff protection and providing investment incentives
through the board of investment (BOI) generate a positive and significant impact on improving
firm productivity. For trade policy, a significance of original ERP and ERP concerning water in
tariff illustrates that cutting both input and output tariffs simultaneously and, perhaps, substantially
would have a pronounced impact in enhancing firm productivity for both domestic and exportoriented firms. The statistical insignificance of ERP concerning partial trade liberalization
through FTA suggests that the signed FTAs have the limited effect to promote firms’ productivity
improvement as opposed to unilateral/multilateral trade liberalization. For investment incentives,
the results point to a potential role of investment incentives in enhancing firm productivity, but its
insignificance in some cases raises a concern to overemphasizing BOI measures to promote firms’
productivity. In addition, its net benefit to the economy remains ambiguous to a larger extent
because any positive impact of BOI initiatives was associated with costs in terms of forgone
government revenue. Firm-specific variables are of marked significance in promoting firm
productivity, including exposure to the world market, participation of foreign firms, the high
proportion of white-collar workers, and committing to a concerted R&D effort. However, the
insignificance of worker skills and R&D intensity in some cases raises concerns on the lack of
human capital development as well as the relatively low and comparable R&D expenditure among
firms in the country.
Three policy inferences can be drawn from this study. Firstly, our analysis highlights the
role of traditional tools, e.g., trade openness, skills upgrading, and R&D effort in fostering firm
productivity. Secondly, in theory, FTAs could be used for partial trade liberalization, but it must
be undertaken with the limited level of policy discretion especially scope of liberalization. In
particular, tariff cuts under the FTA must be implemented in a comprehensive manner to ensure
the negotiation efforts undertaken so far are ultimately worthwhile. Otherwise, it is less likely for
a country to materialize such potentials. This seems to be a challenge as the new FTA extends its
scope beyond trade in goods and complicates the net benefit a country can gain from a signed FTA.
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Thirdly, the weak statistic relationship between investment incentives provided via the BOI and
firms’ productivity in some cases raises cautious in heavily relying on investment promotion. In
fact, its performance in promoting productivity seems to be outperformed by traditional tools, e.g.,
exposure to the world market, and committing to R&D efforts.
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Table 3: Results when Productivity is Proxied by Value-added per Worker
Value-added per worker
own ijt
exp ijt
rim ijt
RDD ijt
skill ijt
BOI ijt
inputtariff jt
outputtariff jt
ERP_IM jt
ERP_water jt
ERP_FTA jt
ERP_FTA_water jt
XOR jt
MPR jt
time dummy
industrial dummy
No. of observations
No.of groups
Wlad chi2 (prob>chi2)
Rsq-within
between
overall

Column A
Column A1 (IV method)
0.969 0.087*** 1.044 0.109***
0.251 0.069*** 0.304 0.091***
0.519 0.074*** 0.495 0.097***
0.297 0.034*** 0.327 0.043***
0.109 0.091
0.233 0.116**
0.317 0.039*** 0.319 0.051***
0.851 0.746
3.759
4.759
2.247 1.677
0.721
1.472

Column B
0.965 0.087***
0.264 0.069***
0.500 0.073***
0.303 0.034***
0.112
0.09
0.314 0.038***

-0.130

-0.072
-0.177

0.276
0.384

Yes
Yes
11,355
4,476
0.0000
0.0332
0.3181
0.2454

0.293
-0.423

0.319
0.523

Yes
Yes
7,343
4,018
0.0000
0.0200
0.3272
0.2573

-0.114
-0.181

Column B1 (IV)
1.130 1.549
7.613 2.232***
11.257 4.852***
0.490 0.128***
0.290 0.274
-0.429
0.51

0.058** -0.448

0.261
0.379

Yes
Yes
11,494
4,558
0.0000
0.0320
0.3161
0.2440

0.396
0.795

Column C
0.965 0.086***
0.265 0.069***
0.498 0.073***
0.303 0.033***
0.118
0.09
0.314 0.038***

Column C1 (IV)
1.076 1.546
7.692 2.254***
11.234 4.833***
0.490 0.128***
0.295 0.273
-0.450
0.51

-0.193

-0.576

Column D
0.966 0.086***
0.260 0.069***
0.504 0.073***
0.303 0.033***
0.088 0.089
0.316 0.038***

Column D1 (IV)
0.799 1.481
7.739 2.189***
10.483 4.517**
0.470 0.121***
0.170 0.252
-0.523 0.499

-0.094

-0.275

Column E
0.966 0.086***
0.260 0.069***
0.504 0.073***
0.303 0.0335***
0.090 0.089
0.316 0.038***

Column E1 (IV)
0.800 1.484
7.753 2.193***
10.513 4.532**
0.471 0.121***
0.175 0.253
-0.524 0.499

-0.128
-0.184
-0.077

-0.360
0.241
1.174

0.193**

0.583
0.903

Yes
Yes
7,418
4,063
0.0000
0.0230
0.3730
0.2210

-0.132
-0.146

0.078**

0.262
0.378

Yes
Yes
11,494
4,558
0.0000
0.0322
0.3161
0.2441

0.356
0.973

0.246**

0.585
0.906

Yes
Yes
7,418
4,063
0.0000
0.0230
0.3750
0.2385

-0.179
-0.067

0.071
0.272
0.376

Yes
Yes
11,494
4,558
0.0000
0.0317
0.3160
0.2439

0.243
1.205

0.197
0.573
0.891

Yes
Yes
7,418
4,063
0.0000
0.0210
0.0427
0.2550

0.088
0.271
0.376

Yes
Yes
11,494
4,558
0.0000
0.0317
0.3160
0.2439

0.25
0.574
0.891

Yes
Yes
7,418
4,063
0.0000
0.0200
0.4250
0.2530

Note: All variables are in logarithmic formulae, except the dummy variables, i.e., RDDijt, BOIijt, trade protection variables, which are in percentage
points, and skillijt XORjt MPRjt which are in ratios. The lag values of export-sales ratio, raw material imports and trade protection are applied
as key instrument variables. *, **, and *** indicate the significant level at 10, 5 and 1 percent, respectively.
Source: Authors’ calculations
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Table 4: Results when Productivity is Proxied by Total Factor Productivity measured by Levinsohn and Petrin (LP) approach
TFP (LP approach)
Column A
Column A1 (IV method)
Column B
Column B1 (IV)
Column C
Column C1 (IV)
Column D
Column D1 (IV)
Column E
Column E1 (IV)
own ijt
0.697 0.082*** 2.156
1.538
0.687 0.082*** 2.405 1.454* 0.686 0.082*** 2.491 1.462* 0.688 0.082*** 2.733 1.489** 0.688 0.082*** 2.732 1.489*
exp ijt
0.439 0.068*** 10.476 2.556*** 0.453 0.068*** 10.723 2.450*** 0.454 0.068*** 10.843 2.483*** 0.450 0.068*** 10.990 2.510*** 0.450 0.068*** 10.995 2.510***
rim ijt
0.431 0.072*** 6.587
2.747** 0.421 0.070*** 6.149 2.759** 0.419 0.070*** 6.092 2.76*** 0.423 0.071*** 5.608 2.705** 0.423 0.071*** 5.618 2.709**
RDD ijt
0.312 0.033*** 0.322 0.104*** 0.313 0.033*** 0.327 0.101*** 0.313 0.032*** 0.324 0.101*** 0.313 0.033*** 0.310 0.101*** 0.313 0.033*** 0.310 0.101***
skill ijt
0.268 0.088*** 0.146
0.255
0.264 0.086*** 0.041 0.234 0.268 0.0872*** 0.038 0.234 0.246 0.086** 0.072 0.236 0.248 0.086*** 0.071 0.236
BOI ijt
0.344 0.039*** 1.347
0.610** 0.339 0.038*** 1.459 0.578** 0.339 0.038*** 1.492 0.583** 0.341 0.038*** 1.568 0.595*** 0.341 0.038*** 1.568 0.595***
inputtariff jt
-0.718 0.400*** -5.594 1.808***
outputtariff jt
2.144 1.701
2.208
2.581
ERP_IM jt
-0.089 0.055* -0.414 0.156***
ERP_water jt
-0.133 0.074** -0.505 0.206***
ERP_FTA jt
-0.087 0.072 -0.087 0.180
ERP_FTA_water jt
-0.110 0.091 -0.132 0.227
XOR jt
0.457 0.273*** 0.038
0.564
0.334 0.256 0.048 0.552 0.321 0.257038 0.017 0.557 0.275 0.265 0.045 0.561 0.274 0.265 0.034 0.561
MPR jt
-0.228 0.373
-0.093
0.9
-0.260 0.365 0.580
0.82 -0.236 0.363952 0.765 0.826 -0.173 0.364 1.011 0.835 -0.183 0.363 0.999 0.835
time dummy
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
industrial dummy
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No. of observations
11,261
7,283
11,400
7,358
11,400
7,358
11,400
7,358
11,400
7,358
No.of groups
4,429
3,980
4,511
4,025
4,511
4,025
4,511
4,025
4,511
4,025
Wlad chi2 (prob>chi2)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
Rsq-within
0.0166
0.0005
0.0156
0.0005
0.0157
0.0005
0.0155
0.0006
0.0155
0.0006
between
0.8978
0.7084
0.8984
0.7096
0.8984
0.7075
0.8984
0.7086
0.8984
0.7084
overall
0.8496
0.6303
0.8504
0.6311
0.8504
0.6287
0.8504
0.6298
0.8504
0.6296
Note: All variables are in logarithmic formulae, except the dummy variables, i.e., RDDijt, BOIijt, trade protection variables, which are in percentage
points, and skillijt XORjt MPRjt which are in ratios. The lag values of export-sales ratio, raw material imports and trade protection are applied
as key instrument variables. *, **, and *** indicate the significant level at 10, 5 and 1 percent, respectively.
Source: Authors’ calculations
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Table 5: Results when Productivity is Proxied by Total Factor Productivity measured by Ackerberg, Caves and Frazer (ACF) approach
TFP (ACF approach)
Column A
Column A1 (IV method)
Column B
Column B1 (IV)
Column C
Column C1 (IV)
Column D
Column D1 (IV)
Column E
Column E1 (IV)
own ijt
0.048 0.013*** 0.055 0.014*** 0.045 0.013*** 0.053 0.014*** 0.045 0.013*** 0.053 0.014*** 0.046 0.013*** 0.053 0.014*** 0.046 0.013*** 0.053 0.014***
exp ijt
-0.009 0.01
0.004
0.012 -0.007 0.01
0.005 0.012 -0.006 0.01
0.006 0.012 -0.007 0.01
0.006 0.012 -0.007 0.01
0.006 0.012
rim ijt
0.040 0.013*** 0.021 0.008** 0.038 0.013*** 0.017 0.008** 0.037 0.013*** 0.017 0.007** 0.038 0.013*** 0.016 0.007** 0.038 0.013*** 0.017 0.007**
RDD ijt
0.018 0.006*** 0.021 0.007*** 0.018 0.006*** 0.021 0.007*** 0.019 0.006*** 0.021 0.007*** 0.018 0.006*** 0.021 0.008*** 0.018 0.006*** 0.021 0.007***
skill ijt
0.067 0.022*** 0.018
0.024
0.068 0.021*** 0.018 0.024 0.069 0.022*** 0.018 0.025 0.063 0.021*** 0.015 0.024 0.063 0.022*** 0.016 0.024
BOI ijt
0.015 0.006** 0.014 0.007** 0.014 0.006*** 0.014 0.007** 0.014 0.006*** 0.014 0.007** 0.014 0.006** 0.014 0.007** 0.014 0.006** 0.014 0.007**
inputtariff jt
0.119 0.087 -0.552 0.190***
outputtariff jt
0.304 0.200 0.367
0.353
ERP_IM jt
-0.028 0.013** -0.015 0.007**
ERP_water jt
-0.041 0.017** -0.017 0.008**
ERP_FTA jt
-0.022 0.013* -0.030 0.016*
ERP_FTA_water jt
-0.027 0.017 -0.040 0.020*
XOR jt
0.024 0.066 0.128
0.077* 0.019 0.061 -0.063 0.012 0.015 0.061 0.074 0.073 0.004 0.062 0.056 0.076 0.004 0.062 0.055 0.077
MPR jt
-0.046 0.055 -0.065
0.064 -0.055 0.054 -0.009 0.010 -0.047 0.054 -0.004 0.060 -0.031 0.054 0.002 0.062 -0.033 0.054 -0.001 0.067
time dummy
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
industrial dummy
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No. of observations
11,261
7,284
11,400
7,359
11,400
7,359
11,400
7,359
11,400
7,359
No.of groups
4,451
3,994
4,533
4,039
4,533
4,039
4,533
4,039
4,533
4,025
Wlad chi2 (prob>chi2)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
Rsq-within
0.0127
0.0081
0.0124
0.0077
0.0125
0.0077
0.012
0.0076
0.012
0.0076
between
0.8082
0.8091
0.8071
0.807
0.8071
0.807
0.807
0.8071
0.8070
0.8071
overall
0.7287
0.7509
0.7279
0.7492
0.7279
0.7492
0.7278
0.7493
0.7278
0.7493
Note: All variables are in logarithmic formulae, except the dummy variables, i.e., RDDijt, BOIijt, trade protection variables, which are in percentage
points, and skillijt XORjt MPRjt which are in ratios. The lag values of export-sales ratio, raw material imports and trade protection are applied
as key instrument variables. *, **, and *** indicate the significant level at 10, 5 and 1 percent, respectively.
Source: Authors’ calculations
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Table 6: Results with Alternative Measures of BOI and R&D
Value-added per worker
TFP (LP approach)
TFP (ACF approach)
Column A
Column A1 (IV)
Column B
Column B1 (IV)
Column C
Column C1 (IV)
own ijt
0.643 0.083*** 1.054
0.900
0.345 0.079*** -1.246
0.849
0.032 0.012*** 0.043 0.015***
exp ijt
0.285 0.069*** 7.940 2.111*** 0.486 0.068*** 11.359 2.549*** -0.002
0.01
0.007
0.012
rim ijt
0.514 0.073*** 9.618
4.007**
0.438 0.071*** 5.278
2.494**
0.039 0.013*** 0.016
0.007**
RDS ijt
0.091
0.097
0.004
0.218
0.083
0.095
-0.089
0.217
0.010
0.018
0.003
0.018
skill ijt
0.142
0.09
0.271
0.244
0.295 0.087*** 0.043
0.232
0.071 0.022*** 0.022
0.025
BOI_total ijt
0.283 0.034*** -0.491
0.416
0.285 0.033*** 1.387 0.527*** 0.009
0.005*
0.009
0.003**
ERP_water jt
-0.198 0.078** -0.544 0.224** -0.140 0.074** -0.495 0.206** -0.041 0.017** -0.017 0.008**
XOR jt
-0.125
0.263
0.245
0.556
0.331
0.257
-0.117
0.568
0.016
0.060
0.075
0.073
MPR jt
-0.086
0.377
0.955
0.844
-0.187
0.364
0.802
0.834
-0.044
0.054
-0.004
0.057
time dummy
Yes
Yes
Yes
Yes
Yes
Yes
industrial dummy
Yes
Yes
Yes
Yes
Yes
Yes
No. of observations
11,494
7,418
11,400
7,358
11,400
7,359
No.of groups
4,558
4,063
4,511
4,025
4,533
4,039
Wlad chi2 (prob>chi2)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
Rsq-within
0.0295
0.0281
0.0129
0.0009
0.0121
0.0069
between
0.3051
0.0452
0.8961
0.7002
0.8068
0.8066
overall
0.2353
0.2710
0.8480
0.6222
0.7276
0.7488
Note: All variables are in logarithmic formulae, except the dummy variables, i.e., BOIijt, trade protection variables, which are in percentage points,
and skillijt XORjt MPRjt which are in ratios. The lag values of export-sales ratio, raw material imports and trade protection are applied as key
instrument variables. *, **, and *** indicate the significant level at 10, 5 and 1 percent, respectively.
Source: Authors’ calculations
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Appendix 1: Data Used in the Empirical Model
Variable
vaperw ijt
TFP_LP ijt
TFP_ACF ijt
own ijt
exp ijt
exp ijt-1
rim ijt
rim ijt-1
RDD ijt
RDS ijt
skill ijt
BOI ijt
BOI_total ijt
inputtariff jt
outputtariff jt
ERP_IM jt
ERP_water jt
ERP_FTA jt
ERP_FTA_water jt
inputtariff jt-1
outputtariff jt-1
ERP_Im jt-1
ERP_water jt-1
ERP_FTA jt-1
ERP_FTA_water jt-1
XOR jt
MPR jt

Obs
14,356
13,882
14,181
14,616
14,616
9,745
14,616
9,745
14,616
14,616
14,616
14,616
14,616
14,153
14,153
14,596
14,596
14,596
14,596
14,153
14,153
14,596
14,596
14,596
14,596
14,322
14,322

Mean
12.464
9.159
1.983
0.053
0.094
0.100
0.080
0.086
0.118
0.014
0.253
0.097
0.164
0.056
0.113
-0.010
-0.002
0.007
0.008
0.062
0.114
-0.009
-0.003
0.009
0.005
0.263
0.142

Std. Dev.
1.318
2.945
0.425
0.162
0.200
0.206
0.173
0.178
0.323
0.099
0.257
0.296
0.371
0.041
0.094
0.275
0.196
0.139
0.110
0.044
0.094
0.275
0.184
0.140
0.110
0.246
0.166

Min
4.570
-1.553
-3.674
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
-0.820
-0.674
-0.279
-0.156
0.001
0.000
-0.820
-0.654
-0.277
-0.182
0.000
0.000

Max
18.547
27.838
4.209
0.693
0.693
0.693
0.693
0.693
1.000
3.351
1.000
1.000
1.000
0.207
0.600
0.986
0.808
1.136
0.862
0.210
0.600
0.974
0.806
1.133
0.842
0.693
0.693

Note: All variables are in logarithmic formulae, except the dummy variables, i.e., RDDijt, BOIijt,
trade protection variables, which are in percentage points, and skillijt XORjt MPRjt which are in
ratios.
Source: Authors’ calculations
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Appendix 2
Correlation Coefficient Matrix of All Relevant Variables
vaperw ijt
TFP_LP ijt
0.267
1
TFP_ACF ijt
0.388 0.550
1
own ijt
0.187 -0.012 0.018
1
exp ijt
0.132 0.016 0.019 0.406
1
exp ijt-1
0.083 0.011 0.026 0.221 0.327
1
rim ijt
0.165 0.025 0.000 0.357 0.414 0.136
1
rim ijt-1
0.120 0.035 0.024 0.194 0.154 0.392 0.238
1
RDD ijt
0.158 0.030 0.008 0.083 0.122 0.080 0.122 0.052
1
RDS ijt
0.046 0.008 -0.007 0.018 0.058 -0.005 0.052 -0.003 0.412
1
skill ijt
0.026 0.070 0.039 0.007 0.097 -0.082 0.095 -0.037 0.076 0.171
1
BOI ijt
0.102 0.034 0.016 -0.112 0.363 0.074 0.165 0.040 0.135 0.127 0.198
1
BOI_total ijt
0.190 0.022 0.026 0.418 0.547 0.179 0.344 0.141 0.167 0.131 0.189 0.741
1
inputtariff jt
-0.039 -0.102 -0.082 -0.018 -0.004 0.056 -0.041 -0.039 0.032 -0.004 -0.094 -0.017 -0.033
1
outputtariff jt
-0.105 -0.004 -0.061 -0.016 0.091 0.079 -0.050 -0.034 0.005 -0.011 0.015 0.039 0.023 0.479
1
ERP_IM jt
-0.031 0.137 0.058 -0.025 0.042 -0.066 0.019 -0.017 0.007 0.125 0.541 0.135 0.118 -0.396 0.106
1
ERP_water jt
-0.026 0.108 0.051 -0.027 0.060 -0.054 0.022 -0.016 0.012 0.127 0.568 0.148 0.129 -0.352 0.106 0.970
1
ERP_FTA jt
-0.035 0.015 0.014 -0.018 0.006 -0.010 -0.013 -0.014 -0.007 0.046 0.182 0.063 0.052 -0.100 0.149 0.403 0.425
1
ERP_FTA_water jt -0.040 0.002 0.010 -0.023 0.006 -0.013 -0.015 -0.018 -0.006 0.048 0.211 0.066 0.052 -0.066 0.161 0.404 0.441 0.983
1
inputtariff jt-1
-0.053 -0.113 -0.103 -0.030 0.054 0.042 -0.031 -0.053 0.027 0.021 0.086 0.053 0.030 0.810 0.548 -0.219 -0.140 0.106 0.166
1
outputtariff jt-1
-0.105 -0.002 -0.056 -0.018 0.088 0.078 -0.051 -0.036 0.004 -0.009 0.028 0.039 0.023 0.477 0.998 0.113 0.112 0.151 0.163 0.547
1
ERP_Im jt-1
-0.030 0.137 0.060 -0.027 0.038 -0.067 0.018 -0.018 0.007 0.127 0.549 0.136 0.117 -0.396 0.103 0.997 0.967 0.397 0.399 -0.220 0.111
1
ERP_water jt-1
-0.028 0.086 0.045 -0.032 0.058 -0.050 0.020 -0.018 0.014 0.128 0.570 0.146 0.124 -0.331 0.101 0.950 0.986 0.428 0.445 -0.128 0.110 0.949
1
ERP_FTA jt-1
-0.033 0.015 0.022 -0.021 0.002 -0.012 -0.014 -0.016 -0.009 0.044 0.188 0.061 0.049 -0.098 0.138 0.395 0.416 0.996 0.978 0.102 0.143 0.391 0.423
1
ERP_FTA_water jt-1 -0.040 0.009 0.021 -0.027 -0.006 -0.010 -0.020 -0.016 -0.012 0.035 0.181 0.052 0.036 -0.062 0.148 0.363 0.400 0.976 0.992 0.149 0.154 0.360 0.411 0.980
1
XOR jt
0.043 -0.200 -0.102 0.043 0.034 0.021 0.029 0.023 0.039 0.007 -0.058 0.013 0.028 0.279 -0.006 -0.197 -0.166 -0.064 -0.047 0.273 -0.010 -0.199 -0.149 -0.066 -0.055
MPR jt
0.063 -0.122 -0.065 0.056 0.001 0.006 0.078 0.076 0.043 0.021 -0.067 -0.004 0.023 0.089 -0.142 -0.124 -0.116 -0.035 -0.044 0.048 -0.144 -0.125 -0.109 -0.038 -0.048
All variables, except RDDijt; BOIijt, inputtariffjt, outputtariffjt, and ERPjt are in logarithm formula.
Source: Authors’ calculations

1
0.763

1
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