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Abstract

This thesis presents an empirical investigation of the relationship between exporting, foreign
direct investment (FDI) and firm heterogeneity in Thailand using a firm-level data from the
Annual Survey of Thailand’s manufacturing industry between 2001 and 2004. We first examine
the factors affecting the export participation decision of a firm by emphasising the importance
of sunk entry costs, structure of ownership and other firm-specific characteristics. If a firm has
export experience, the probability of exporting is likely to increase in the current period. Other
firm-specific characteristics such as ownership, productivity, firm size, training and
establishment location also significantly determine the probability of exporting. Second, we
consider the role of the financial factors and the export participation decision. The internal
finance of a firm as a measure of financial health is used to explain the capability to invest in
order to enter export markets. The liquidity ratio has a positive and significant effect on the
probability of exporting whilst the leverage ratio has the opposite effect. Third, we make a
distinction between single- and multi-product firms and examine the characteristics associated
with a multi-product firm. Being a multi-product firm and the number of products produced are
associated with various firm-specific characteristics such as productivity, firm size and research
and development (R&D). Finally, we emphasise on an indirect impact of FDI inflows in the
host economy by investigating spillover effects from foreign to domestic firms. The positive and
significant results for horizontal productivity spillovers and vertical export spillovers confirm

that foreign firms do generate some positive externalities to domestically-owned firms.
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Introduction

In the global economy, international trade and foreign direct investment (FDI) have become
increasingly important. Both of them are known as key elements that drive an increase in
economic integration and the economic development process. Therefore, policymakers from
both developed and developing countries have adopted trade policies that encourage FDI

inflows in order to stimulate economic growth.

In the 1960s and 1970s, the trade policy in Thailand emphasised import substitution rather than
the export promotion. The government imposed tariffs on imports especially on the final goods
or finished products. However, there was a shift in trade policy towards export promotion in
the 1980s. Later, the government promoted openness and competition as well as a liberalised

economy through trade and financial liberalisation in the 1990s.

After the relaxation of capital controls, funds could freely flow in and out of the country. Loans

from abroad were used to channel money into less productive sectors and to finance long-term



projects using short-term lending. Bhaopichitr (1997) points out that the bubble actually started
in 1995 when goods and wages in real estate and financial sectors were highly overvalued.
Thailand faced a deficit problem in the current account. This was mainly because the value of

exported goods was less than that of imported goods.

Krongkaew (1999) argues that another factor that contributed to the financial crisis was a
decline in the country’s export performance. An increase in wage rates and an overvalued Thai
currency caused a slowdown in Thai exports as the country lost competitiveness in the world
market. In addition, exported goods were expensive compared to other countries. In July 1997,
the exchange system was changed to a managed float. The depreciation of the Thai currency

pushed up the level of competitiveness, so the export volume increased gradually.

In terms of FDI inflows, since the 1990s, Thailand has received a large amount of FDI inflows
especially in the steel and petrochemical industries.! In 1997 and 1998, FDI inflows increased
compared to the previous year. This positive growth was explained by an increase in mergers
and acquisitions (M&A) whereas multinational enterprises (MNEs) took over domestic firms
that experienced liquidity problems. After 1998, the level of FDI inflows decreased by 30
percent. This was because foreign investors lacked the confidence to invest in the Thai

economy.

Since the financial crisis, the Thai government has continuously implemented policies that
resolve economic problems and stimulate economic growth by encouraging exports and
attracting FDI inflows. The importance of export performance and FDI inflows in Thailand
motivates this research to empirically investigate different aspects related to exports and FDI at

a micro-level perspective.

! Data source: Bank of Thailand



In general, it is well recognised that a host country benefits from exporting. The
implementation of an export promotion policy is aimed at encouraging more exports. However,
the decision to participate in export markets is ultimately a firm-level decision. Even though
exporting is considered beneficial, not every firm is able to export. This is because of the
differences in firm-specific characteristics including their financial status. Many empirical
studies examine the various factors affecting the export decision from the developed country
perspective (see e.g. Bernard and Jensen 1999, 2004, Girma ez a/. 2004, Greenaway and Kneller
2004, Greenaway et al. 2005) with few linking the entry decision with financial factors (see e.g.
Greenaway e al. 2007). Some studies look at the evidence from a developing country

perspective (see e.g. Roberts and Tybout 1997, Clerides e a/. 1998 and Alvarez and Loépez 2005).

In regards to FDI, attracting FDI inflows are believed to generate both direct and indirect
impacts that would possibly benefit the host economy. The direct benefit is, for example,
through an increase in capital inflows and employment creation. At the same time, the indirect
benefit can be generated through different channels of spillovers such as productivity and
export spillovers to domestic firms (see e.g. Caves 1974, Blomstrom and Persson 1983, Aitken ez
al. 1997, Kokko et al. 1997 and Greenaway e al. 2004). In addition, different FDI incentives
may have different effects on domestic firms. Blomstrém and Kokko (1998) and Gorg and
Greenaway (2004) provide a survey on productivity and export spillovers. The evidence is quite
mixed. Since there is no single conclusion for spillover effects from FDI to domestic firms, it is

interesting to explore the evidence of how FDI affects domestic firms in Thailand.

Another interesting feature of firm heterogeneity in international trade relates to product level
analysis as recent studies pointed out, world production and trade is dominated by multi-
product firms (Bernard ef al. 2005 and 2006a). The early literature on traditional trade models

does not account for the prevailing role of multi-product firms. However, a number of recent



studies develop theoretical and empirical analysis on firm heterogeneity at the product level (see
e.g. Bernard ez a/. 2005 and 20006a, Eckel and Neary 2006, Nocke and Yeaple 2006 and Goldberg
et al. 2008). The stylised facts and recent interest is the motivation for this research to explore
and develop a clear understanding about the role of multi-product firms in international trade
and the characteristics associated with multi-products firms from a developing country

perspective.

This thesis combines four empirical studies related to exporting, FDI and firm heterogeneity in
Thailand using a firm-level data from the Annual Survey of Thailand’s manufacturing industry
between 2001 and 2004. We first investigate the determinant of the export participation and
performance of firms in Thailand and then examine the characteristics associated with multi-
product firms. Finally, we search for the effects of FDI inflows to domestically-owned firms.
The findings can be used as a guidance to suggest the policy implications to promote export and

attract certain types of FDI inflows. The remainder of the thesis is structured as follows.

Chapter two examines the relationship between firm heterogeneity, origin of ownership and
export participation. This is based on the assumption that different characteristics of a firm may
have different effects on its decision to export. Sunk entry cost is also taken into consideration
in determining the export participation decision as a firm must face the one-off large investment
prior to the entry into the export markets. Fach firm also has different specific characteristics
such as structure of ownership, productivity, size, training and R&D which are included in the
empirical model. Establishment location of a firm may have an influence on the decision to
participate in export markets because each location exhibits different transportation costs. We
also emphasise on the importance of country of origin as we assume that different countries

invest in Thailand with different incentives such as export-platform or market-seeking FDI.



Chapter three re-examines the determinants of a firm’s export participation decision by
emphasising the financial variables that are used to measure a firm’s financial health. We assume
that investment and a firm’s internal finance are linked. Exporting is also considered as a form
of investment because a firm has to invest in sunk entry costs in order to start exporting.
Therefore, we include financial variables in our analysis because they indicate a firm’s ability to
invest in order to enter and operate in export markets. Other firm-specific characteristics are

also included.

Chapter four differs slightly from the previous two chapters. We link exporting and FDI to
multi-product firms by investigating different aspects of multi-product firm production. The
first part of the analysis relates to the investigation of the relationship between multi-product
firms’ extensive margins (number of products produced or exported) and intensive margins
(output or export sales per product). In the second part, we investigate the characteristics
associated with multi-product firms (being a multi-product firm and the number of products
produced) and also making a distinction between domestically- and foreign-owned firms.
Export status, structure of ownership and various firm characteristics are included in the

estimation.

Chapter five focuses on the importance of FDI in the host economy. The fundamental
framework for this chapter is that foreign firms may indirectly benefit domestic firms in the host
economy through externalities arising from proprietary assets. Thus, we empirically investigate
the spillover effects from foreign to domestic firms. Our analyses highlights two aspects of
spillovers-- productivity and export spillovers, both intra- and inter-industry. Rather than
focusing only on the spillover effects from the overall foreign firms, we also distinguish between
different types of foreign firms whether they are domestic market oriented or export oriented

and examine the effects on productivity and export behaviour of domestic firms.



Chapter six concludes the empirical results and discusses the limitations of this study and

possible future research.



Firm Heterogeneity, Origin
of Ownership and Export
Participation

2.1 Introduction

As the world economy becomes more closely integrated as a result of the pervasive forces of
globalisation, there is continued interest from both academics and policymakers in the growth
strategies of developing and newly industrialised countries (NICs). Development through
exporting is a widely recognised route by which small open economies, and especially the so-
called Asian Tigers, have managed to grow rapidly.! A number of studies have now
demonstrated a clear link between a country’s openness and its productivity growth (Edwards

1993 and 1998).

Although exports are generally perceived to be beneficial to the exporting country, it is

recognised that by no means all firms export and that the decision to enter the export market is

! Traditionally, the Asian Tigers were thought to consist of the countries of South Korea, Hong-Kong, Singapore
and Taiwan. The new Asian Tigers are considered to be Malaysia, Thailand, the Philippines and Indonesia.
Together, the “new” and “old” Asian Tigers are characterised by export-driven economic development and
industrial policies aimed at encouraging inward foreign direct investment.



determined by a range of factors. To date, the majority of studies have examined the export
decision of firms from developed countries (Bernard and Jensen 1999, 2004, Girma e al. 2004,
Greenaway and Kneller 2004, Greenaway ez a/. 2005, Greenaway ef al. 2007, and Kimura and
Kiyota 2000) with few looking at the developing country experience (Roberts and Tybout 1997,

Clerides ez al. 1998, Van Biesebroeck 2005, Sjoholm 2003, and Alvarez and Lopez 2005).

Studies that examine the export decision of firms from the perspective of one of the new Asian
Tigers are limited. The only papers we are aware of are for Indonesia (Sjoholm 2003, Blalock
and Gertler 2004, and Blalock and Roy 2007). This is rather surprising given the nature of the
development strategy of this region that is export driven and involves significant competition
for FDI. Multinationals from the developed world, Japan in particular, have used East Asian
countries as an export platform to market their products globally, a strategy that led to rapid
growth in Thailand. Moreover, the manufacturing sectors of the majority of NICs still
constitute a large proportion of national output in contrast to many developed countries where

manufacturing now typically accounts for less than 20% of GDP.

In this chapter, we employ a detailed firm-level dataset for Thailand between 2001 and 2004 to
investigate the determinants of firms’ decisions to participate in the export market. One
significant contribution of this chapter is that we are able for the first time to break down FDI
by country and region of origin for a country of the new Asian Tigers. We show that a firm’s
decision to export is determined by the evidence of sunk entry costs, structure of ownership,
productivity, firm size and location. Our results are broadly consistent with those of developed
countries and other developing countries although, as we might have expected given the nature
of Thailand’s economy, past export performance, foreign ownership and product quality
generally have stronger effects for Thailand than the US, UK and other developing countries.

As well as being one of the first studies for a new Asian Tiger economy, and the first for



Thailand, by distinguishing between different countries of ownership we are able to identify
whether the nationality of ownership influences the likelihood of exporting. Our results show
that US, UK, Singaporean, Japanese and Chinese ownership results in an increased propensity to
export whilst Korean and other Southeast Asian ownership has a negative impact. This has
potentially important policy implications for developing country governments looking to attract

FDI as a means to future growth.

The remainder of this chapter is organised as follows. In Section 2.2, we provide an overview of
Thailand’s export performance and FDI trends. In Section 2.3, we review the theoretical and
empirical literature. Section 2.4 describes our econometric specification and discusses our

estimation techniques. Our results are presented in Section 2.5 while Section 2.6 concludes.

2.2 Exports and FDI in Thailand

2.2.1 Export Performance

The current structure of the Thai economy can be explained by a new macroeconomic model
developed by the Fiscal Policy Research Institute (FPRI), Ministry of Finance, Thailand. The
so-called “Diamond-5 Policy Paradigm” links the domestic economy through international trade
with five equally important trading blocs: the US; EU; Japan; East Asia-9; and the rest of the
world.? This builds on the more traditional “Locomotive-Wagon Paradigm” in which the
economic growth of other countries depends upon three major blocs: the US, Western Europe
and Japan (Chaipravat, 2003). This implies that at least in the minds of the Thai authorities that

Thailand’s pattern of trade has taken on a more intra-regional dimension.

2 The 9 countries in the East Asia are China, Hong Kong, Taiwan, South Korea, Singapore, Malaysia, the
Philippines, Indonesia and Thailand.



Thailand has been the third largest exporter from the Southeast Asian region for the last 10
years (ASEAN Statistical Yearbook, 2005). As an ASEAN member, Thailand shares in the
benefits of the ASEAN Free Trade Area that aims to eliminate tariff and non-tariff barriers in
both manufacturing and agricultural sectors among member countries.” As a result, the ASEAN
region remains a major export market for Thailand. Table 2.1 reveals that after 2001 ASEAN
replaced the US as Thailand’s largest export market with an export share to ASEAN in 2007 of
about 21.3 percent of total exports with 12.6 percent and 12.8 percent exported to the US and

EU15 respectively.

Considering exports by country, there is no doubt that the main export destinations are
concentrated in East and Southeast Asia. As explained by Chaipravat (2003), the intra-regional
trade within East Asia has increased significantly with a change from horizontal to vertical
integration. Such growth in trade is due in part to the development of an international
production network in the region. Each country produces different parts of a product and
trades with other countries within the regional bloc. According to Table 2.2, the US, Japan,
China, Singapore and Hong Kong are the top-five export destinations in both 2003 and 2007,
accounting for 46 percent of total Thai exports in 2007. In addition, all countries in East Asia-9
have been recognised in the top-fifteen of Thailand’s export destinations that account for, on

average, more than 30 percent of total Thai exports during 1998 to 2007.

3 Attempts at organised regional co-operation between South-East Asian countries dates to August 1967 when the
ASEAN was established with original members Indonesia, Malaysia, the Philippines, Singapore and Thailand.
Expansions to ASEAN were Brunei in 1984, Vietnam in 1995, Myanmar and Laos in 1997 and Cambodia in 1999.

10



Table 2.1: Major Export Markets

Export Value : US$ million

Markets 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
ASEAN 9,895.85 10,871.61 13,482.22 12,599.12 13,568.90 16,486.03 21,238.38 24,390.42 27,021.71 32,791.08
EU-15 9,718.11 9,828.66 11,001.28 10,551.89 10,214.62 11,747.73 13,810.60 14,293.81 16,874.60 18,119.05
Japan 7,469.33 8,261.32 10,232.38 9,945.38 9,949.98 11,356.20 13,491.63 15,089.85 16,385.90 19,415.61
us 12,167.20 12,654.27 14,870.11 13,199.62 13,509.42 13,596.16 15,502.86 16,996.64 19,449.60 19,848.006
Others 15,239.57 16,847.59 20,038.24 18,887.22 20,913.39 26,853.87 32,459.35 40,166.93 49,988.63 63,691.16
World 54,490.06 58,463.44 69,624.23 65,183.23 08,156.31 80,039.98 96,502.82  110,937.66  129,720.43  153,864.96

Source: Department of Trade Negotiations, Ministry of Commerce

11



Table 2.2: Fifteen Major Export Destinations by Country

Rank C Value : US$ million

2007 2003 ountry 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1 1 USA 12,167.20 12,654.27 14,870.11 13,199.62 13,509.42 13,596.16 15,502.86 16,996.64 19,449.60 19,415.61
2 2 Japan 7,469.33 8,261.32 10,232.38 9,945.38 9,949.98 11,356.20 13,491.63 15,089.85 16,430.60 18,119.05
3 4 China 1,766.75 1,860.95 2,836.47 2,873.36 3,555.04 5,688.92 7,113.45 9,167.55 11,727.95 14,846.75
4 3 Singapore 4,698.25 5,073.12 6,065.97 5,261.39 5,552.73 5,850.25 7,027.01 7,689.15 8,357.22 9,619.69
5 5 Hong Kong 2,783.06 2,981.32 3,517.88 3,306.82 3,687.89 4,315.16 4,939.56 6,165.34 7,166.74 8,694.76
6 6 Malaysia 1,780.28 2,124.23 2,832.15 2,733.44 2,835.29 3,872.01 5,312.37 5,821.92 6,613.62 7,819.19
7 11 Australia 980.18 1,316.28 1,636.11 1,361.72 1,641.74 2,159.99 2,467.73 3,174.55 4,349.60 5,937.42
8 10 Indonesia 983.61 968.45 1,354.52 1,369.76 1,680.19 2,265.65 3,215.81 3,982.86 3,313.19 4,818.55
9 9 Netherlands 2,180.43 2,198.56 2,271.00 2,037.11 1,891.70 2,364.79 2,596.90 2,774.21 3,237.45 3,860.05
10 15 Vietnam 591.67 572.83 847.37 801.23 947.98 1,262.09 1,876.51 2,363.80 3,074.97 3,804.11
11 8 UK 2,120.19 2,089.73 2,385.00 2,336.78 2,393.05 2,577.45 3,029.83 2,804.61 3,399.60 3,623.04
12 7 Taiwan 1,743.14 2,043.64 2,428.96 1,925.33 1,969.42 2,581.53 2,607.97 2,721.70 3,366.12 3,329.55
13 13 Philippines 766.90 929.17 1,095.37 1,157.65 1,275.13 1,616.26 1,834.93 2,056.91 2,571.77 3,011.86
14 14 South Korea 626.03 909.62 1,277.46 1,233.96 1,398.21 1,583.00 1,858.86 2,258.64 2,669.63 2,982.62
15 12 Germany 1,556.37 1,459.58 1,658.94 1,574.33 1,534.81 1,793.06 1,803.01 2,007.62 2,326.95 2,921.59
Total 15 Countries 42.213.39  45,443.07 55,309.69 51,117.88 53,822.58 62,882.52 74,678.43 85,075.35 98,055.01 112,803.84

Total Others 12,276.67 13,020.37 14,314.54 14,065.35 14,333.73 17,157.46 21,824.39 25,862.31 31,665.42 41,061.12

Total 54,490.06  58,463.44 69,624.23 65,183.23 68,156.31 80,039.98 96,502.82 110,937.66 129,720.43  153,864.96

Source: Department of Trade Negotiations, Ministry of Commerce

12



Since 1998, the total export value has increased dramatically reaching US$ 152 billion in 2007.
This is because the depreciation of the Thai currency in 1997 has pushed up the level of
competitiveness. According to Table 2.3, the manufacturing sector still dominates, accounting
for 78 percent of total exports in 2007. In the same year, the share of agriculture products,
agro-industry products and mining and fuel products were 10 percent, 6 percent and 5 percent,

respectively with ozher at 1 percent.

Table 2.4 illustrates the level of exports for a selection of Thai industries. Sectors with large
export volumes tends to be highly-technological products such as computers (and parts),
automobiles (and parts) and integrated circuits. The production of computers and parts has
been Thailand’s leading industrial export sector for many years accounting for 11.35 percent of
the country’s total exports in 2007. The other leading export industry is the automotive industry
with numerous foreign automotive manufacturers from Japan, the US and Europe using
Thailand as an export platform to sell their products worldwide. In 2007, some industries have
shown outstanding progress, e.g. the growth rates of machinery (and components) industry and

electrical appliances industry were 64.46 percent and 45.98 percent, respectively.

Other prominent export sectors include more labour-intensive products such as gems, jewellery
and garments. The expansion of the gem and jewellery market is mainly from fine jewels and
articles of jewellery made from gold alloy with an export growth in 2007 of about 47 percent.
Garment was one of Thailand’s top-five exports during 1998 and 2003. However, after 2004,
the growth of exports from the textile industry fell because of the elimination of the quota
restriction in early 2005 and increased competition in the garment sector from China, Vietnam

and India (Bank of Thailand, 2000).
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Table 2.3: Export Structure of Thailand

Value : US$ million

Product 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Agricultural 7,110.74 7,011.70 7,336.75 7,055.66 7,117.83 8,797.09  10,327.17 10,447.33 13,131.15 15,167.65
Agro-Industrial 4,253.60 4,558.71 4,718.54 4,817.94 5,098.89 5,950.14 6,369.87 7,008.75 7,970.61 9,489.47
Manufacturing 40,310.68  43,960.11  53,252.03  49,082.80  51,901.22  61,213.94  74,595.39 86,764.91  100,068.11  120,559.56
Mining and Fuel 1,061.30 1,264.83 2,418.87 2,046.72 2,009.76 2,302.89 3,680.32 5,127.96 6,894.95 7,510.90
Other 1,753.74 1,668.09 1,898.04 2,180.11 2,028.60 1,775.92 1,530.08 1,588.71 1,655.61 1,137.38
Total 54,490.06 58463.44  (69,624.23  65,183.23  68,156.31  80,039.98  96,502.82  110,937.66  129720.43  153,864.96

Source: Department of Trade Negotiations, Ministry of Commerce
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Table 2.4: Fifteen Major Export Commodities in Thai Manufacturing Sector

Rank Product Value : US$ million
2007 2003 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
1 1 Computer machinery, parts 7,851.04 8,121.57 8,739.55 7,947.47 7,430.35 8,189.69 9,185.45 11,848.66 14,876.39 17,331.58
and accessories
2 4 Automobile, parts and 1,241.01 1,902.26 2,419.36 2,655.03 2,919.71 3,965.53 5,495.24 7,745.44 9,524.19 12,978.12
accessories
3 2 Integrated circuits 2,278.69 2.944.55 4,484.03 3,512.25 3.307.99 4,624.57 4,902.78 5,950.64 7,029.98 8,418.14
4 5 Gems and Jewellery 1,815.13 1,766.30 1,741.85 1,837.16 2,169.28 2,514.47 2,645.59 3,232.66 3,668.29 5,381.75
5 7 Plastic pellets 989.56 1,215.31 1,865.63 1,615.02 1,775.24 2,148.43 3,104.60 4,198.45 4,498.43 5,212.30
6 8 Iron and steel products 905.76 954.29 1,399.16 1,091.43 1,249.69 1,687.20 2,477.84 2,895.63 3,528.61 4,570.55
7 22 Machinery and 752.49 613.87 801.45 860.96 930.22 1,244.97 1,670.14 2,111.26 2,655.15 4,369.12
components
8 9 Chemicals 683.71 908.00 1,248.11 1,015.12 1,192.97 1,581.36 2,059.06 2,646.08 3,434.34 3,920.14
24 Electrical appliances 574.75 545.13 901.09 873.57 905.66 967.930 1,839.57 2.208.78 2,514.18 3,746.63
10 12 Rubber products 866.39 875.05 1,060.37 1,095.07 1,260.31 1,556.44 1,943.68 2.351.20 3,082.00 3.653.74
11 10 Air Conditioning machine 780.42 895.52 1,079.62 1,160.50 1,108.35 1,430.29 1,997.74 2.201.41 2.287.50 3,189.10
and parts
12 6 Radio, television and parts 1,445.83 1,346.48 1,964.87 1,692.77 2,094.58 2,501.77 3,224.46 3,141.84 3,457.34 3,070.84
13 3 Garments 2,986.76 2,915.63 3,132.68 2,914.40 2,721.50 2,760.19 3,089.23 3,150.21 3,198.83 3,051.38
14 17 Plastic products 708.42 758.13 894.23 860.32 954.44 1,236.20 1,410.21 1,774.70 1,883.99 2,301.83
15 47 Reciprocating internal 121.52 187.69 327.40 286.97 345.98 547.82 1,245.04 1,379.96 1,567.92 1,732.28
combustion engine and
components
Total 15 products 24,007.48 25,949.78 2,059.40 29,418.04 30,366.27 36,956.86 46,290.63 56,836.92 67,207.14 82,927.50
Total Others 30,482.58 32,513.66 37,564.83 35,765.19 37,790.04 43,083.12 50,212.19 54,100.74 62,513.29 70,937.46
Total 54,490.06 58,463.44 69,624.23 65,183.23 68,156.31 80,039.98 96,502.82  110,937.66  129,720.43  153,864.96

Source: Department of Trade Negotiations, Ministry of Commerce
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2.2.2 FDI Trends

As a result of the Plaza accord, there was currency appreciation in Japan and NICs such as
South Korea, Taiwan and Hong Kong.* Those countries relocated production towards more
developed countries in Asia, particularly Malaysia and Thailand (Thomsen, 1999). Therefore,
FDI inflows in Thailand increased significantly since the late 1980s. From Table 2.5, the
depreciation of Thai currency in 1997 caused a large increase in FDI inflows of over US§$ 5.1
billion in 1998 because the cost of investing in Thailand was cheaper relative to other countries
and the government relaxed restrictions on the percentage of foreign equity in financial
institutions. There was also an increase in M&A since MNEs took over domestic firms that

faced severe liquidity problems.

The financial crisis affected foreign investors’ confidence, so the value of FDI fell to US$ 3.6
billion in 1999 and US$ 2.8 billion in 2000. However, in 2001 FDI inflows increased more than
double because of high investment from Japan and Singapore. Over the years, Thailand

experienced fluctuations in FDI inflows. Recent figures show that the FDI inflows were more

than US$ 10 billion in 2006 and 2007.

The main sources of FDI inflows have generally been from Japan, the ASEAN region
particularly Singapore, the US and the EU-15. Since the 1970s, Japan has been the largest
source of FDI except 1999. The large decrease of Japanese FDI in 1999 was mainly because of
the economic circumstances in the home country. FDI from Japan increased again in 2000.
Singapore has been the second largest source of FDI inflows since 2001. Foreign investors
from Singapore invested in different sectors such as banking, telecommunications and especially

in automotives and electronics industries.

4 Plaza accord was an agreement signed in 1985 by G-5 nations (France, West Germany, Japan, the US and the UK)
to depreciate the US dollar in relation to the Japanese and German currencies.
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Table 2.6 illustrates the net FDI inflows by sector. HFach year, the industrial sector received the
highest percentage of FDI inflows. During 2000 and 2005, the percentages of manufacturing
FDI to total FDI were more than 50 percent on average whilst only 38.83 and 35.80 percent in
2006 and 2007, respectively. The second largest recipient of FDI was the trade sector in 1998
and 1999. However, the trade sector was overtaken by the financial sector during 2004 and

2007.

In the manufacturing sector, FDI inflows tend to be concentrated in the production of highly-
technological goods, such as machinery and transport equipment, electrical appliances, metal
and non-metallic. These figures for FDI inflows are in line with the export features of Thailand
of which the largest export volumes tend to be highly-technological products. For example, the
second largest export industry of Thailand is the automotive industry with numerous foreign

automotive manufacturers from Japan, the US and Europe using Thailand as an export platform.

Given the importance of the export sector and FDI inflows and Thailand’s continued export
driven development policies, it is important to have an understanding of the factors that
influence a firm’s decision to participate in the export market. Specifically, it is important to
know whether there are any significant differences in the factors influencing the decision to
export for firms in Thailand in comparison with the experience of firms from economies at

different stages of development.
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Table 2.5: Foreign Direct Investment Net Inflows to Thailand Classified by Country

Value : US$ Million

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Japan 1,484.69 48835  869.86 195512 1,892.41 2297.67 2,749.93 292651 257642 3,135.72
US 128331 64122  617.57 39501 18234 33623 54042 75048  165.78  570.06
EU-15 91230 136846 50959 28291 21612  607.55  697.31 33502 95541 1,561.89
Other EU 1.07 -0.04 0.70 1.07 0.99 2.07 3.49 -0.07 4.70 19.32
ASEAN-5 569.65  569.57  381.78 1,709.95 1403.52 1,053.86 68337 1,107.34 459715  2,560.17

Brunei Darussalam 0.02 0.00 0.00 0.00 0.10 0.07 2.09 471 2.20 3.92

JIndonesia 2.71 1.19 4.26 2.81 7.43 6.72 5.87 1.06 635 6.10

~Malaysia 17.15 27.06 21.33 10.66  -32.55 4124 14731 3836 321.82 21.30

~Philippines 7.78 3.21 0.50 2.88 -0.41 543 182.96 -5.54 -0.46 7.10

-Singapore 54197 53810  355.68 1,693.59 142895 1,000.38  345.12 1,068.74 4279.94 252958
Other ASEAN 5.26 2.47 7.25 0.73 4.77 6.58 5.31 6.02 29.35 6.75
Hong Kong 39391  233.65 33131  150.58 86.25  613.08  141.40 716 -77.84  390.37
Taiwan 10625 12149 15896  156.83  103.70 7525  124.20 2924  -94.55 91.50
South Korea 72.72 5.46 3.69 50.64 93.22 23.83 93.53 29.51 79.48 75.33
China 5.01 2.14 7.23 2,50 20.90 23.83 3.82 11.55 49.87 73.71
Canada 3.15 2.97 9.45 5.90 15.04 21.17 2853  -11.22 7.06 25.52
Australia 34.58 12.94 26.60 0.56 -0.42 32.47 99.85 -1.09 11.18 69.36
Switzerland 73.22 60.37 32.16 55.34 4807 12412  167.30 99.81  153.90  172.37
Other 199.14 56.93  -135.55  287.94 22371  -5275  -374.87 1224.89 202178  1446.98
Total 514218 3,561.69 281326 504800 3411.00 516500 495600 6,503.16 10,479.74 10,199.09

Soutrce: Bank of Thailand
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Table 2.6: Foreign Direct Investment Net Inflows to Thailand Classified by Sector

Value : US$ Million

Sector 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Industry 2,206.35  1,268.63 1,810.66  2,960.26  1,844.53  2,408.58 3,78598 3,429.86 4,068.87  3,651.17
-Food & Sugar 73.38 94.01 93.00 155.06 21.28 265.14 337.32 -24.76 118.13 120.62
-Textiles 123.96 20.81 -3.47 105.56 43.29 64.46 37.95 77.87 -7.88 71.18
-Metal & Non Metallic 341.65 262.40 -83.66 378.35 259.82 255.75 480.07 221.43 354.65 507.51
-Electrical appliances 264.31 424.99 507.23 981.29 214.93 327.44 797.01 908.29  1,080.91 380.53
-Machinery & Transport
equipment 661.17 392.84 055.48 578.81 044.45 653.10  1,280.34  1,369.98  1,402.81  1,236.34
-Chemicals 226.00 7.48 393.38 167.77 334.09 295.90 387.34 472.39 17395  -141.95
-Petroleum Products 328.66 8.57 29.30 179.93 -50.16 95.25 22.49 -72.60 332.18 378.58
-Construction materials 23.35 37.87 57.82 0.18 31.37 -7.89 45.05 21.66 7.85 31.42
-Others 163.82 19.62 161.58 413.27 345.42 459.39 398.36 455.58 606.25  1,066.92
Financial Institutions 842.14 247.13 13297  -186.17 67.34 -24.52 221.65 1,550.89  2,490.21  1,882.23
Trade 1,051.45  1,042.29 67.79  1,069.13 682.21 817.88 182.91 295.19 787.97 602.79
Construction 191.69  -151.77 -1.70 4.53 19.32 42.98 70.67 29.89 -86.00 46.33
Mining & Quarrying 21.71 -41.82  -274.74 759.32 146.61 270.62 192.29  -110.99 206.05 808.43
Agriculture 0.49 1.90 0.70 -4.22 3.20 28.22 5.72 12.60 -1.94 3.19
Services 276.16 485.02 448.28 155.90 740.64 362.23 303.27 330.94 711.19  1,055.78
Investment 363.77 570.80 99.12 -33.69  -655.97 37470 -236.66 173.64  2,133.33 321.81
Real Estate 27.71 148.53 09.11 70.88 67.58 126.40  -343.96 43.34 262.64  1,207.13
Others 160.70 -9.04 461.05 252.04 495.50 757.88 774.10 747.77 -92.60 620.19
Total 514219 3,561.69 2,813.26 5,048.00 3,411.00 5,165.00 4,956.00 6,503.16 10,479.74 10,199.09

Soutrce: Bank of Thailand
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2.3 Literature Review

2.3.1 Sunk Entry Costs and the Decision to Export

The costs to a firm of becoming and remaining an exporter are composed of two components:
sunk costs and fixed costs. The former refer to the costs that arise before a firm enters the
export market; the latter occur as long as a firm remains in the export market, e.g. transport and

service costs and marketing costs.

More specifically, sunk costs are defined as an initial large and one-off investment faced by a
firm in order to enter the export market. Such a cost can be considered as a combination of
R&D spending to improve product quality in order, for example, to conform to standards and
safety regulations of a target country, and the setting up of business and marketing connections
in foreign countries. Baldwin (1988) describes sunk costs as the costs of establishing a

distribution and service network, and the costs of launching a product or brand advertising.

Each individual firm faces a different sunk entry cost which will depend upon firm-specific
characteristics including geographical location. However, when a firm that has previously exited
a market wants to re-enter, it will still face a sunk cost which will vary depending on how long it

has been absent from the market. Theoretically, we follow Roberts and Tybout (1997).

For a given firm, the export status of firm 7 is given by Y, where Y, equals 1 if firm i exports

at time 7, and O otherwise. The export experience of firm 7 through period 7 is given by

Yl.(w.> | 720 . In the current period, a firm chooses the infinite sequence of values of
Y., 1720 that maximises the expected present value of revenue. The function of the

maximised revenue can be written as:
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1,(Q,)= max E() 7R |Q,) 2.1)
j=t

)/I(If/)‘jzo

where j=7,R, =R

it 3

and thus R, is the current revenue of firm 7. Q) is the current specific

it

information set of firm /. FE, represents the expected value in the current period which is

conditional on the firm specific information set of firm / available in petiod # and O is the
discount rate. By applying Bellman’s equation to the export decision, the current export status

of firm 7 written as Y, satisfies:
v, (Qz/) = myax (‘R;z (qu—/){/zo) + §‘E/ (T/f(m) (Qi(lﬂ)) ’ Yz‘g—j)[jzo)) 2.2)

From the maximisation of the revenue in Equation (2.2), we can define the current profit

function (1) as current revenue plus the difference in the expected value of the maximised

revenue of firm 7, conditional on the firm’s export status. Thus, 7 can be written as:
T =R, + 5[[5(%@4&)(95(”1)) | Y, = 1):| - 5[E;U/i<f+1)(gz(f+1)) | Y, = O)j” (2.3)

where Q is the information set of firm 7 in period #+1.

i(#+1)

In each period, firm 7 has to decide whether to export or not. Firm 7 exports in period # if the
expected gross profit and revenue of firm / at time 7 (T )exceeds the current period cost (¢;,)

including the sunk entry cost (§;). Otherwise, firm 7/ chooses not to export. The export

decision by firm 7 is therefore represented as:

1ifme >c, +85*(1-Y,, )
Y, = e i1 2.4)
0 otherwise
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Sunk entry costs(S;) are varied across firms, so previous experience including the characteristics

of each particular firm affects a firm’s decision to export.

Since the main aim of this chapter is to examine the factors that influence the export decision of
a firm, firm characteristics are included in the empirical model in order to identify the

probability of exporting. We therefore specify the export decision model as:

1Vitpz, -S*1-Y,, )+, >0
= { - 4= Yien) 2.5)

0 otherwise

where Z, represents a vector of firm-specific characteristics. Details on the variables we

include in vector Z are discussed in Section 2.4.

2.3.2 Empirical Analysis of Firm Heterogeneity, Sunk Entry Costs and

Exporting

Numerous studies have examined the factors that affect a firm’s decision to export taking
advantage of the increased availability of firm-level data sets. The primary question these studies
address is whether good firms become exporters or whether exporters become good firms. See

Lépez (2005), Wagner (2007), and Greenaway and Kneller (2007) for detailed surveys of the

firm heterogeneity and international market participation literature.

In this sub-section, we briefly outline the current state of the literature looking at first developed
and second, developing country studies. One of the first US papers was Bernard and Jensen
(1999) who investigate the factors that affect a firm’s export decision using plant-level
characteristics and lagged endogenous variables as independent regressors. They found

evidence to suggest that good firms become exporters. The statistical significance of entry sunk
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costs indicates that firms who have had previous export experience (either one or two years ago)
seem to re-enter and remain as exporters in the following year. Firm size, wage, and
productivity, all significantly increase the probability of exporting. Bernard and Jensen (2004)
extend their 1999 model to include foreign ownership, spillovers and subsidies and also apply
alternative estimation techniques including a linear probability model without plant effects, a
linear probability model with fixed effects and generalized method of moment (GMM) in first
differences. Sunk entry costs are generally positive and significant. The results from the

spillover variables are of limited economic significance.

For the UK, Greenaway and Kneller (2004) find that lagged exports have a positive and
significant effect on the probability of a firm exporting. Firm size and wage are also positive
and significant determinants and productive firms are likely to enter the export market. One
additional result of interest is that both industrial and geographical agglomerations are significant
determinants of entry into export markets. In a more recent paper, Greenaway et al. (2007)
examine a firm’s export decision using firm-level financial indicators to indicate the financial
health status of each firm. They hypothesise that the stronger the financial health of the firm,
the more likely it is to enter the export market. Distinguishing between different types of
exporters, they find that continuous exporters seem to have higher liquidity and lower leverage
ratio than starters. Consistent with other studies, they find that small and domestic firms are
less likely to enter the export market than large and foreign firms. However, in contrast to other
UK studies, TFP is insignificant and in some specifications the sign on wage is negative. In a
recent study of French manufacturing firms, Marinov e /. (2008) find that both the incidence
and volume of foreign sales increase with size although they find no minimum threshold for

entering export markets.
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In a third UK study, Kneller and Pisu (2004) examine the export behaviour of foreign firms.
Again, foreign firms appear to export more than domestic firms. Other results reveal a positive
relationship between the decision to export and firm size, the proportion of the workforce that
is skilled and productivity. One interesting result is that the origin of ownership of the firm is
found to be important. The significance of several country groupings is consistent with the
export-platform FDI hypothesis with firms, for example from the US and Canada, being more

likely to export rather than those from Australia.

To test more accurately the self-selection and learning-by-exporting hypotheses, Girma ef al.
(2004), Greenaway ef al. (2005) and Arnold and Hussinger (2005) apply matching techniques to
examine the export performance of firms from the UK, Sweden and Germany respectively.” In
addition to the standard size, age and productivity effects, young firms are more likely to
become exporters. For Sweden, there is no evidence of differences in productivity between
exporters and non-exporters affecting pre- or post-export market entry. Bernard and Wagner

(2001) in a study of German firms provide consistent findings.

Farifias and Martin-Marcos (2007) use Spanish manufacturing sector data to analyse the
performance of exporting and non-exporting firms. Exporting is positively correlated with
productivity size, wages and innovation. Prior to entering an export market, new-entry
exporters have a better performance than non-exporters. Farifias and Martin-Marcos (2007)
also provide evidence to support the proposition that firms self-select to exit export markets as
continuing exporters have a higher performance than firms that exit. These results are
consistent with the self-selection hypothesis, a result also found for Taiwanese firms by Aw ez a/.

(2000 and 2007).

5> A single index identifying the probability of entry that captures all information about the characteristics of the firm
pre-entry is based on the use of matching techniques.
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For developing countries specifically, Roberts and Tybout (1997) investigate the factors that
affect the export decision of Colombian firms using firm-level data from 1981 to 1989. They
present a dynamic discrete-choice model as a theoretical explanation of a firm’s behaviour in
entering and exiting export markets with firms more likely to enter an export market if current
net operating profits exceed sunk costs. In determining the export decision, sunk costs and a
vector of firm-specific characteristics are included. The results confirm the existence of sunk

entry costs. Unobserved plant heterogeneity is used to determine the probability of exporting.

Three other developing countries, Colombia, Mexico, and Morocco, are studied by Clerides ez a/.
(1998). They investigate whether marginal costs affect the export decision of the firm and
whether the export experience has an effect on the firm’s costs. The results can be interpreted
as saying that plants with low marginal costs and a large capital stock are more likely to export.
Moreover, past export experience also appears to determine current export participation. There

is also some evidence of geographic spillovers for Colombian plants.

Chilean manufacturing plants between 1990 and 1996 are considered by Loépez (2004) and
Alvarez and Lopez (2005). TFP is found to be important, indicating that firms learn to export
and also that firms invest in technology in order to be able to produce high quality export goods
which leads to productivity upgrading in the pre-entry period. As productivity improves, firms
are then able to enter the export market. In addition, Alvarez and Loépez (2005) find some
evidence of learning-by-exporting by which productivity increases after the firm becomes an

exp orter.

In studies from the same geographical region as our own, three recent studies examine
Indonesian firms. Sjoholm (2003) emphasises foreign networks as a determinant of exporting.
Imports and foreign ownership significantly increase the probability of a firm exporting.

However, spillovers from FDI have no significant effect on the decision to start exporting.
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Other variables such as size, the share of skilled labour, capital stock per worker, and R&D
expenditure appear to be positive and significant. These results are consistent with the results
from other developed and developing countries. Blalock and Gertler (2004) find some evidence
of an increase in productivity after entering into export market thereby supporting learning-by-
exporting rather than the self-selection hypothesis. When considering the effect of the Asian
crisis on exports, Blalock and Roy (2007) discover that the devaluation of the Indonesian
currency caused an increase in entry and exit from export markets. Continuing exporters were
found to be those firms that were owned by foreign investors, that engaged in R&D and that

also carried out considerable staff training.

Finally, Van Biesebroeck (2005) focuses on nine sub-Saharan African countries in order to
observe the export performance of firms from low-income countries. The analysis reveals

significant evidence to support both the self-selection and learning-by-exporting hypotheses.

2.4 Methodology and Data

2.4.1 Model

In this sub-section, we identify those factors that are believed to affect a firm’s export decision
building on best practice from the existing theoretical and empirical literature for both
developed and developing countries. Differences in firms’ characteristics determine the
individual performance and the capacity of a firm to export. In addition, sunk entry costs are
included to investigate the link between sunk costs and exporting. The model we test specifies

the relationship between the export decision and various factors given by:

EX = f(2) 2.6)
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where EX is the export decision of the firm. Z is a vector of firm characteristics.

All independent variables are lagged by one year to control for potential endogeneity problems
whereby previous characteristics of the firm determine the export decision in the current period.

We include the lagged dependent variable to capture the effect of sunk entry costs:

EX, =a+ ﬂlE‘Xz‘(H) + ﬂéZ; +é, 2.7)

(7=1)

where € is the error term.

Our vector of firm characteristics is based on the previous literature. Our final specification is:

EX, = a+ B EX,,, + B,FOREIGN,

7 i i(+-1)

+B,LARGE,, |, + BVILARGE

i(1-1)

+ ﬂ3TPPz'(z—1) + ,6’45MALL7(,_1>
+ S age;, 1yt ﬂSSKIL‘L?(l—l) (2.8)

+B,TRAIN,

i(r-1) + ﬁw RD

Km+2@mxmm+%

where
EXis the export dummy of firm 7.
FOREIGN is a dummy to indicate the structure of foreign ownership where a dummy
equals 1 if least 10% of the firm’s shares are foreign owned.
TFP is total factor productivity of the firm.
SMALL is a dummy variable to represent a small firm.
LLARGE is a dummy variable to represent a large firm.
VILARGE is a dummy variable to represent a very large firm.
wage is measured by the log of wages per employee.
SKILL is the ratio of skilled labour to total labour.
TRAIN represents the training dummy.

RD is a dummy variable of whether a firm engages in R&D.
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REGION is a vector of five regional dummies to indicate the regional location of a

firm.

2.4.2 Variables

The detailed definitions of all variables are presented in Table 2A.1 of the Appendix 2A. The
dependent variable is the export dummy (EX,) which equals 1 if there is positive export within

the firm, and O otherwise. Our independent variables are as follows:

The lagged dependent variable (EX, ;) is the previous export experience of a firm that can be

used to captures for evidence of sunk entry costs. The significant of export experience is
typically interpreted as the evidence of sunk entry costs and persistence because the theoretical
model by Krugman (1989) suggests that the participation of a firm in export market is usually
characterised by the persistence of export behaviour which is assumed due to the existence of
sunk entry costs. According to Robert and Tybout (1997), the sunk-cost hysteresis framework
can be tested by asking whether, given the current period gross profit, a firm the export
experience helps to explain the export status in the current period or not.’ If the sunk entry
costs are important, they appear directly in the binary response of participation decision in the
export history. Thus, a firm that has learned from their past experiences and exported in the
previous year tend to also export in the current year. We expect a positive relationship between

sunk entry cost and the decision to export.

¢ Several studies have shown that sunk-cost hysteresis has an effect on the entry and exit decisions of a firm (see e.g.
Baldwin 1988, Dixit 1989a and 1989b, Krugman 1989). In addition, Baldwin (1989) point out that the width and
position of the hysteresis band is affected by the size of the sunk costs, the volatility of uncertainty and the degree
of persistence of a shock. The one of the findings shows that hysteresis band tends to widen with the greater sunk
costs. This implies that if a firm has incurred in high sunk costs the ability to export in any period is an indicator
of continuing long-term exports while the failure to export in the short-term may also have negative long-term
impact.
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Foreign ownership (FOREIGN,, ) captures the structure of a firm’s ownership. A firm is

=)
defined as foreign if at least 10% of its shares are foreign owned. In this case, we generate a
dummy equal to 1 if a firm is foreign owned and 0 otherwise. In our sensitivity analysis we
define our foreign ownership dummy at 25% and 50% levels. We expect foreign ownership to

have a positive effect on the decision to export.

In this chapter, we measure total factor productivity (T'FP,,

)) using three different methods.
The first technique employs the semi-parametric approach of Levinsohn and Petrin (2003) by
taking unobserved firm-specific productivity shocks into account where the unobserved shock is
measured by the use of intermediate inputs. The estimation procedure is provided in Appendix
2B. The second method is the estimation of a semi-parametric and nonlinear least square
regression of Buettner (2003) which also considers endogenous R&D in the TFP calculation
(see Appendix 2C).” Finally, we measure productivity using a simple labour productivity
measure which is calculated from the log of value added over total labour. TFP is an indicator
of plant success and is based on the argument that good firms become exporters (Bernard and

Jensen, 2004). Assuming firms with high TFP levels export, we expect to see a positive

relationship between the two variables.

Firm size is another important determinant of exporting as it is a measure of a firm’s success.
Large firms tend to have higher productivity and are therefore more likely to engage in export
activity. In this chapter, we categorise firm size into small, medium, large and very large to
investigate how size differences affect a firm’s decision to enter export markets. Small firm

(SMALL,, ) is a dummy variable that equals 1 if the total number of workers in firm iat time

=

t—1 is in the first quartile distribution of the total workforce for all firms operating in the same

7 Buettner (2003) points out that R&D investment should be taken into account as part of the consideration for
measuring the TFP because firms normally engage in R&D activities with the aim of improving productivity within
firms. Therefore, recent R&D investment would yield a direct effect on future productivity.
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two-digit International Standard Industrial Classification (ISIC) level (Revision 3) as firm 7at
time #—1. Medium (MEDIUM,, , ), latge (LARGE,, | )and vety large firm (V'L.LARGE,, , )
are calculated using the same principle for the second, third and fourth quartile of the total

worker distribution respectively. MEDIUM is the omitted category.

Wage (wage,, ) is the log of wages per employee calculated from the ratio of total wage

payments to total workers less owners who do not receive a wage. Wage is employed as an
indicator of labour quality. An increase in wages follows an increase in the quality of labour.

Firms that pay high wages are expected to have a higher probability of exporting.

Skilled labour (SKILL,, ) is the ratio of professional and skilled worker to total worker and is

a proxy for workforce quality within a firm. In general, export goods are assumed to have a
higher quality than domestically produced goods (to meet the standards of import countries).
The higher the quality of workers, therefore, the better the quality of goods that can be
produced. Thus, we expect the share of skilled workers to positively influence the probability of

exporting.

Training (TRAIN,, , ) represents a training dummy that equals 1 if the workforce within a firm

received any formal training and O otherwise. Formal training may consist of in-house training,

outside training or both. Trained workers are assumed to be more efficient.

R&D expenditure has the potential to enhance product quality and also to generate cost savings
in the production process, two factors that may increase the likelihood of a firm entering the

export market. R&D (RD,, ) is categorised into two groups: R&D in product development
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and R&D in process development.” The former, R&D in product (RDPRODUC T ,y),1s a

dummy variable for product improvement; it equals 1 if a firm conducts R&D in the product

and O otherwise. The latter, R&D in process (RDPRO CESS, is an indicator for cost

(H)) >
saving in the production process where a dummy variable equals 1 if a firm carries out R&D in

production processes and 0 otherwise.

Regional location variables (REGION,) are included to measure fixed regional effects. We
divide regional location into six regions namely, the Bangkok Metropolitan Area (BKKM),
Central (CENTRAL) , East(EAST), North(NORTH ), Northeast (NORTHEAST) and South

(SOUTH). The Northeast, the poorest region of Thailand, is the omitted category.

2.4.3 Data

Our data consist of a four year unbalanced panel from the Annual Survey of Thailand’s
manufacturing industry by the Office of Industrial Economics (OIE), Ministry of Industry,
Thailand for the period between 2001 and 2004. All monetary variables are converted into US
dollars using the market exchange rate from International Financial Statistics (IFS) and are
expressed in 2001 constant prices using inflation rate data from IFS (2005) CD-Rom. The
survey covers 79 types of manufacturing activity at the four-digit ISIC level that consist of 23
two-digit ISIC industries and includes small, medium, and large firms.” The sample can be
considered representative of the manufacturing industry in Thailand with the value added of
firms included in the survey accounting for 95% of total manufacturing GDP (OIE, 2001). The

questionnaire includes twenty-five major questions that cover different aspects of a firm’s

8 We do not include both R&D wvariables in the model at the same time because both R&D are highly correlated
(see Table 2A.3 of the Appendix 2A).

% In 2001 a questionnaire was sent out to 6,735 firms. The response rate was around 60%. Approximately 35% of
firms were are small, 32% medium and 33% large.
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characteristics and performance including balance sheet information. We control for possible
outliers by excluding 0.5% tails of all the regression variables except for binary dummies. Our

final unbalanced panel comprises 15,115 observations for the period 2001 to 2004."

As all regressors in the model are lagged by one year to minimise possible simultaneity problems,
the data in the estimated sample includes 9,049 observations. Descriptive statistics are provided
in Table 2A.2 of the Appendix 2A. A correlation matrix is provided in Table 2A.3 of the
Appendix 2A. The raw correlations tend to match the expected signs except for the relationship
between the export dummy and the ratio of skilled labour. In addition, the correlation matrix

shows that three pairwises are highly correlated. The first two pairwises are wage and TFP

(TEPPFINE and TFP"™°P)| but we cannot drop any of these variables due to their

importance and we retain the consistency of variables included in the model. Correlation
between wage and TFP'™ is relatively lower. This may suggest the appropriateness of using

TFP' rather than alternative TFP variables. Another pairwise that is highly correlated is
product R&D and process R&D because they could capture similar things. Thus, we do not

include both R&D variables in the model at the same time.

Table 2.7 presents the mean values of different characteristics between exporters and non-
exporters. We compare three groups; all firms, foreign firms, and domestic firms. For all firms,
exporters have higher output, capital stock, productivity, wage and employment compared to
non-exporters. However, the differences are reasonably small for wage per worker. Capital
stock, output and employment of exporters is four times larger than that of non-exporters while
no difference in the ratio of skilled labour is observed. Foreign exporters are more productive

than foreign non-exporters and have considerably higher output, capital and employment levels.

10 Each year some firms do not respond or even shut down which causes our data set to have an unbalanced
structure. To compensate for the closure or none response of some firms in 2004 the sampling was extended and
data collected for additional plants (OIE, 2004). Unfortunately we do not have specific data on firm deaths.
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Surprisingly, the results show that foreign exporters have a slightly lower ratio of skilled to total
labour. This could be explained by export-platform FDI where foreign investors use Thailand
as a production base in order to export and utilise Thailand’s relatively high stock of unskilled

labout.

In the case of domestic firms, there are differences between domestic exporters and non-
exporters in terms of output, capital stock, productivity, wage, ratio of skilled labour,
employment. Output of domestic exporters is twice that of domestic non-exporters. These

differences are even more pronounced for capital stock and employment.
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Table 2.7: Mean Characteristics of Exporters vs. Non-Exporters in 2003

All firms Foreign Firms Domestic Firms

Exporters  Non-Exporters Exporters  Non-Exporters Exporters  Non-Exporters
Output (million §US) 22.400 5.475 33.500 8.691 13.500 5.030
Capital Stock (million $US) 11.300 2.369 15.100 6.211 8.297 1.833
Total Factor Productivity 9.712 9.003 9.770 9.605 9.666 8.919
Labour Productivity 9.308 8.847 9.624 9.428 9.054 8.763
Employment 596.184 137.375 683.867 240.392 525.345 123.034
Wage per Worker ($US) 3256.014 2434.465 4000.662 3918.826 2654.413 2227.832
Ratio of Skilled Labour 0.530 0.529 0.517 0.540 0.535 0.528

Notes: Capital stock is total fixed assets. Total factor productivity is obtained from the estimation technique of Levinsohn and Petrin (2003). Labour productivity is the log

of value added over total labour.
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2.4.4 Econometric Methodology

In our model, the dependent variable is a binary response dummy variable for export status.

The explanation for the binary choice model can be written in the form of latent variable as:

2 7

EX,=a+fZ,, +s, 2.9)

where Z is a K x1 vector of firm characteristic parameters and &, is the error term. Rather
than observing the latent variable (FX,) in Equation (2.9) we only observe a binary response

(EX,) which indicates the sign of EX where EX, =1if EX, >0and EX, =0 if EX, <0.

Because of the discrete dummy variable for export status, a probit model is used for our
estimation methodology. With certain assumptions, the error term (&,) follows a normal

cumulative distribution function.

The literature suggests a number of alternative estimation methods to deal with the
characteristics of a binary choice model, such as GMM in first differences and the linear
probability model (LPM). However, the GMM first difference estimator for dynamic panel data
by Arellano and Bond (1991) requires two or more lags of the right-hand-side variables as
instruments. Because of our relatively short panel we cannot use GMM in first differences. For
LPM, the relationship between the occurring probability and the independent variables is
assumed to be linear. However, LPM seems not to be an appropriate method of estimation for
a binary choice framework because of several deficiencies. First, the value of the disturbance
comprises of only two specific values. Therefore, LPM fails to fulfil the ordinary least square
(OLS) requirement of a normal distribution of the disturbances. Second, LPM appears to have

a problem of heteroscedastic variances of disturbances because the variances of disturbances
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follow the change in the dependent variables. Finally, there is the possibility that the predicted
probability of LPM lies outside the range of 0 to 1, so the estimated coefficients are likely to be
biased. Although the problem of heteroscedastic standard errors can be corrected by using a

robust variance estimator the first and third problems persist.''

Within our available firm-level panel data, we have unobserved firm heterogeneity. For each

specification, unobserved firm heterogeneity should be modelled as fixed effects or random

effects depending on which is the more appropriate. The error term (&,) from the latent
variable model in Equation (2.9) comprises of two components where &, = 4, +1,. i is the

unobserved firm specific effect and 77, 1s the stochastic disturbance term.

The fixed effects estimator captures firm specific effects. This approach assumes that g are
fixed parameters to be estimated that vary over the individual firm and 7, are independently
and identically distributed over individuals, 77, ~ IID(0, O's) . The explanatory variables are also
assumed to be independent of 77, for all 7and 7 In contrast, the random effects estimator treats
M, as a random variable so g, ~ IID(0, Gj) , 17, ~ 1ID(0, Gj) and 4, are independent of 77,,. In
addition, the assumption requires the unobserved explanatory variables to be independent of 4,

and 77, for all 7and 7 (Baltagi, 2005).

The random effects estimator however is inappropriate as the assumption that the independent
variables are strictly exogenous conditional on g is likely to be violated as we include a lagged

dependent variable as a measure of sunk entry cost in the model. Plant characteristics are also

correlated with the unobserved firm heterogeneity such as technology within the firm,

1 For further discussion see Gujarati (1995) pp. 542-546.
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managerial capability, etc. Regarding the lagged dependent variable, the fixed effects estimator

would produce biased and inconsistent results (Bernard and Jensen, 2004).

By choosing among the models and available specifications, we employ a pooled probit model
to estimate the decision of a firm to engage in export markets. The response probability for the

probit model can be written as:
P(EX, =1 | Z;(H)) = (D(ﬂ,zi(t—l)) (2.10)

where P stands for outcome probability. Z,, |  is a vector of firm characteristics including sunk

1)
entry costs. @(.) is a normal cumulative distribution function of the error term which is

assumed to lie between the range of 0 and 1, 0 < ®() <1.

We add industry dummies and time dummies to control for unobserved industry fixed effects

and time varying effects. The former (INDUS)) are categorised according to the three-digit

ISIC level (Revision 3); there are 51 industries in total. For the time dummies (7)), only two-

year dummies are included to the model as we lag all the independent variables by one year. We
correct for the problem of heteroscedastic errors by using a robust variance estimation that
allows for clustering at the two-digit industry level. Thus, the estimated model of the export

decision becomes:

P(EX, =11Z,,,) =® [a+ B EX,,, + B,FORHIGN,

i i(2-1) + :BaTPR(H)
+,B4S/\/[/JLJ_,O_1> + ,BSLARGBZ( oy F BIVLARGE

7(1-1)

+Bwag €y T BSKIL,, , + ﬂﬂRAH\Tz(z—n +8, RDz(H)

#(2-1)

5 50 2
+Y BREGION, +Y BINDUS, + > BT, +¢,] (211)
J= =1

r=1
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In our estimated results, the coefficients obtained from the probit estimation are the predicted
probabilities of belonging to one of the categories. We calculate marginal effect to indicate the
slope of the expected change in the probability of the outcome when the independent variable is
changed one at a time. In the probit model, the marginal effect is calculated at the mean of each

continuous independent variable (except for the dummy variable) and is given by:

O[P(EX, =11Z,)] _ O[K(EX,)] _ 9IP(BZ )

_ |
8Z az - - (D(ﬂ Z;‘(;q))ﬂé (212)

&(1-1) &i(1-1) aZ/@(H)

where @ is the probability density function for a standard normal variables. Z, is the sample
mean of each independent variable and f, is the estimated coefficient from the probit

regression where £=1,2,3,...;n . When the independent variable is a dummy, the marginal

effect reported is the effect of the discrete change of a dummy variable from zero to one.

2.5 Results

2.5.1 Firm Characteristics and a Firm’s Decision to Export

Table 2.8 provides the marginal effect estimations, calculated at the mean of each independent
variable (except for a dummy variable).'” Three different TFP calculation techniques are
performed for the purpose of sensitivity analysis. Columns (1) and (2) includes TFP"" obtained
from the estimation procedure of Levinsohn and Petrin (2003). Columns (3) and (4) and
Columns (5) and (6) are our alternative TFP measures denoted TFP""™ ™™ and THP'"OP

from Buettner’s (2003) method and the log of labour productivity respectively.

12 In Table 2D.1 of the Appendix 2D, we also present the results obtained from marginal effects estimation where
different columns demonstrate how the model is built.
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The results show that the past experience of a firm have a positive and significant effect on the
export decision. The coefficient on past export experience is identical and consistent across all
three columns and indicates that if a firm exports in the previous period, the probability of its
exporting in the current period is increased by 0.91. This strong result simply reflects a high
degree of persistence in export behaviour that means that the rate of the entry into and exit
from export markets are reasonably low. In general, the significance of the export experience is
interpreted as evidence of sunk costs (Robert and Tybout 1997, Bugamelli and Infante 2003,
Bernard and Jensen 2004, and Greenaway and Kneller 2004). From the width of hysteresis in
exports by Baldwin (1989), the hysteresis band tends to widen with the greater sunk costs.
Therefore, a high degree of persistence could imply that sunk entry costs are large so the ability
to export in any period is an indicator of continuing long-term exports while the failure to

export in the short-term may also have negative long-term impact.

For foreign ownership, it is clearly seen that foreign ownership is positively correlated with the
probability of exporting. Hence, being a foreign-owned firm increases the probability of
exporting by 7 percentage points relative to being a domestically-owned firm. The results for all
three TFP variables are similar and are a positive and significant determinant of the decision to
export. For example, the coefficients in Columns (1) and (2) can be interpreted as increasing

TP by one unit increases the probability of exporting on average by 3.2 percentage points.

As expected, firm size is another important determinant of the export decision. The three size
groupings provide different results. The negative and significant coefficient on small firms
indicates that small firms are less likely to become exporters. As firm sizes increase, we observe
increasingly positive and significant results. The coefficients of large and very large firms

indicate that the larger the size, the more likely the firm is to enter the export market.
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The quality of the workforce (proxied by average wage) is also a factor that could determine the
probability of exporting. However, Table 2.8 shows that wage has an insignificant effect. Other
firm characteristics such as the ratio of skilled labour, training, R&D in the product, and
production process have a positive effect on the probability of exporting. > However, such
variables appear to be insignificant except for product R&D. The evidence for Thailand shows
that various measures of labour quality such as wage, ratio of skilled labour and training have the
expected sign but are insignificant. This perhaps can be explained by differences in the
characteristic of products exported. Some products do not require skilled labour or training in
their production while some do. In addition, some firms export mass-produced products or
intermediate inputs that are produced using cheap labour costs. Therefore, in Thailand, the
probability of exporting is not significantly determined by wage, ratio of skilled labour nor

training,.

For the location variables, the coefficients of the Bangkok Metropolitan Area, Central, East,
North and South are positive relative to the North-Eastern region.'* The Southern region is
significant at the 1% level.” The probability of exporting will be on average about 16.5
percentage points higher for firms located in the South compared to other regions. One

explanation for the significant coefficient may be that a firm located in the South has lower

13We have some concerns about the quality of our skilled labour variable from the raw data as some firms may not
specify the quantity of labour skill differences correctly. When we exclude this variable there are no differences in
the results for the other regressors. The sign, the significant or insignificant of all other variables in the model are
broadly the same (see Table 2D.2 in Appendix 2D).

14 According to the 2002 Gini Coefficient and Gross Regional per Capita of 2006 from Office of the National
Economic and Social Development Board (NESDB), the Northeast is the poorest region of Thailand.

15 We also try an alternative categorisation of location following the Board of Investment (BOI) ranking of
privileges by location. Due to the decentralisation of industrial investment, since 1993 the BOI has divided the
country into three different investment promotion zones. Approved foreign applicants will receive different
privileges (tax-based and non-tax privileges) according to their establishment location. In our regression, for a firm
export’s decision, Zone 3-Group 2 (low-income provinces) is the omitted category. The results show that Zone 1,
Zone 2 and Zone 3-Group 1 (high-income provinces) all have positive and significant effect on the probability of
exporting. However, as we have some difficulty in identifying whether foreign-owned firms in our sample actually
receive these privileges we do prefer our original specification.
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transportation costs. Surface transport within the continent (e.g. exports to Malaysia) may be

used instead of more costly aerial or ocean shipping.

As a further sensitivity check we investigate the effect of sunk entry costs and firm
characteristics on the probability of exporting using different definitions of foreign ownership.
Rather than define a firm as foreign when only 10% is foreign owned, we use 25% and 50% as
alternative cut-off points (see Tables 2E.1 and 2E.2 of the Appendix 2E). Our results show that
the higher the percentage share used to classify foreign ownership, the greater the effect on the
probability of exporting. All other variables are almost identical to those in Table 2.8. We also
perform other sensitivity checks on size variable by classifying size according to total fixed assets

instead of total employment. The results presented in the Appendix 2E are generally consistent.
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Table 2.8: Pooled Probit Model for a Firm’s Decision to Export

() ) A3) “) (©) (6
EX 0.914%% 0.914%%x 0.914%% 0.914%% 0.914%% 0.914%%
e (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
FORFEIGN. 0,072 0,072+ 00715 00715 0.070%% 0.070%%
oD (0.027) (0.026) (0.027) (0.027) (0.027) (0.027)
Lp 0,032+ 0,032k
TF (0.012) (0.012)
TP PUETTNER 0.030* 0.030*
(1) (0.016) (0.016)
LABPROD 0.037++* 0.036***
TFR (0.013) (0.013)
SMALI 010186010200k L0.099%k  L0.099%k 0 110% 0,110k
D (0.024) (0.024) (0.025) (0.025) (0.022) (0.022)
IARGE 0.106%%* 0.107%* 0.105%%* 0.105%%+ 0.114%+ 0.114%+
) (0.030) (0.030) (0.031) (0.030) (0.028) (0.028)
. ARGE 0.155%* 0.156%+* 0.152%%% 0.153%* 0.170%* 0.17 1%
) (0.037) (0.037) (0.040) (0.040) (0.032) (0.032)
wage, 0.049 0.049 0.047 0.047 0.040 0.040
S (0.031) (0.031) (0.031) (0.031) (0.028) (0.028)
SKILL 0.022 0.021 0.024 0.023 0.023 0.022
D (0.035) (0.035) (0.035) (0.035) (0.035) (0.035)
TRAIN. 0.015 0.015 0.014 0.014 0.015 0.015
) (0.036) (0.036) (0.036) (0.036) (0.036) (0.036)
RDPRODUCT, (I i s
RDPRO CEYS;’(H) 0.077 0.075 0.076
(0.058) (0.057) (0.058)
BKKM 0.093 0.093 0.094 0.094 0.096 0.096
(0.069) (0.069) (0.070) (0.070) (0.069) (0.068)
CENTRAL. 0.071 0.071 0.068 0.069 0.070 0.070
(0.091) (0.090) (0.091) (0.090) (0.091) (0.090)
EAST 0.071 0.070 0.069 0.069 0.070 0.070
(0.078) 0.077) (0.079) (0.078) (0.079) (0.078)
NORTH 0.090 0.089 0.093 0.091 0.095 0.094
(0.071) (0.071) (0.072) (0.072) (0.072) (0.072)
SOUTH 0.166%%* 0.165%+* 0.166%%* 0.164%%+ 0.165%%* 0.164%%*
(0.057) (0.057) (0.057) (0.057) (0.058) (0.058)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All
the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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2.5.2 Country of Origin of Parent Company and a Firm’s Decision to Export

In this sub-section, we examine the effect of the country of origin of firm ownership on a firm’s
decision to export by disaggregating our foreign dummy into different countries of origin. The
details of the different country of origin groupings that we include in the model are provided in
Table 2A.4 of the Appendix 2A." Tables 2.9 and 2.10 show the results of the estimated
marginal effects in which foreign ownership is characterised by at least 10% and 50% of shares

owned by foreigners.

In Columns (1) to (6) of Table 2.9, firm-specific characteristics and regional location variables
are very similar to the results previously discussed. Results of regional location variables are not
included in the table for reasons of space. For the effect of country of origin on a firm’s
decision to export, the estimated marginal effect results show that the coefficients for Japan,
Korea, Malaysia, Australia and Canada and UK are significant at the 10% level and Southeast

Asia and US are significant at the 5% level.”

Foreign firms from Japan, Malaysia, Australia and Canada, UK and US are more likely to export
compared to domestic firms where the probability of exporting is increased by average values of
0.10, 0.23, 0.16, 0.11 and 0.12, respectively. In contrast, Korean- and Southeast Asian-owned
firms are less likely to export. Interestingly, there is no significant coefficient on China, the
second largest investor in Thailand. The results imply that different countries invest in Thailand
for different reasons. It appears that firms from Japan, Malaysia, Australia and Canada, UK, US
and perhaps China invest in Thailand in order to use Thailand as an export-platform whereas
firms with their parent companies from Korea and Southeast Asian countries intend to supply

only the domestic market.

16 See Table 2A.1 of the Appendix 2A for the definitions of each individual country and region dummy.
17 Southeast Asia consists of Indonesia, Myanmar and the Philippines.

43



Thailand is an attractive site for value-added manufacturing because workforces are highly
skilled and have a strong knowledge base. Even though the labour costs in Thailand may not be
the cheapest in the region, they are relatively cheaper compared to the costs in the home
countries. Therefore, firms from Japan, Malaysia, Australia and Canada, UK and US tend to
concentrate on the knowledge-based and efficiency-seeking investment especially in the capital-
intensive industries. For example, numerous foreign automotive manufactures from Japan and
the US use Thailand to as an export-platform to sell their product worldwide. Another
motivation is tariff-jumping FDI. Some countries may try to avoid certain tariffs by using
Thailand as a production based to distribute products to countries within ASEAN free trade

area.

Typically, motivations of Korean investors investing in Thailand are attempting to develop local
and third countries markets as well as to reduce the production costs by taking advantage of low
wages. Our result shows that Korean-owned firms are less likely to export and tend to target on
domestic market. It is not surprising that we do not find evidence for export platform FDI.
Similarly to Thailand, Korea is a country that is most affected by the currency crisis in 1997.
The devaluation of Korean currency, falling prices and wages cause Korea to be an attractive
site for investment. However, this incentive of investment may change as recently BOI have
been trying to attract more FDI inflows from Korea by open investment promotion office in
South Korea with the aim to increase attract more investment in various industries such as
electronic, electrical appliances and vehicles. For investors from South East Asia (Indonesia,
Myanmar and the Philippines), they invest in Thailand to seek for market opportunities where

the price of certain products can be sold at a higher price.

To check the sensitivity of these results we re-estimate the model using the alternative cut-off

points for foreign ownership. The results presented in Table 2.10 are for the 50% cut-off point
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of foreign-owned share."” The main difference in the results is that the behaviour of Chinese,
Malaysian, Singaporean and UK firms is now different to those from Japan and the US. As the
percentage share owned by China and Singapore increases the probability of Chinese- and
Singaporean-owned firms exporting also increases. However, for Malaysian and UK firms, it
appears that an increase in the percentage of foreign-owned share does not have any significant
effect on the probability of exporting. Even though foreign firms from Malaysia, non-EU and
other countries do not significantly determine the probability of exporting, we observe that the
coefficients turn out to be negative when 50% of foreign-owned share is used as a cut-off point.
The explanation for the change in some results is that as the percentage of foreign-owned share
increases, foreign shareholders will play a greater role in defining the strategies and policies of
the firm. We also perform a sensitivity check using different definitions of our size variable but

the results are generally unchanged (see Tables 2E.7 to 2E.9 of the Appendix 2E).

Our results lead to several policy implications. The significance of export experience is
interpreted as the evidence of sunk entry costs, therefore, policymakers should stress on the
entry promotion policies that help to reduce sunk entry costs faced by each firm such as finance
trade fair, finance market research, support export credit insurance, etc. At the same time,
government should actively utilise export promotion policies and focus on the export
promotion in the less effected market in order to help exporters to expand their export share.
Foreign ownership is also important in determining the probability of exporting. This implies
that attracting more FDI inflows particularly export platform FDI will help to stimulate more
exports. However, the policymakers need to think carefully about how and whom they target
their inward FDI policies as the results from the break down countries of origin show that

different countries have different incentives of investment. To encourage more FDI inflows,

18 Using 25% of foreign-owned share as a cut-off point, results presented in Table 2E.3 of the Appendix 2E are
broadly similar to those in Columns (1) to (6) of Table 2.9 except for Korean-owned firms which now have no
significant impact on the probability of exporting.
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the government should continuously open investment promotion offices in various countries
that help to provide investment information to foreign investors. In addition, the investment
promotion packages should focus on the strategic targeting of investment such as technology,

R&D and human resource development need of industry.
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Table 2.9: Pooled Probit Model for Country of Origin and a Firm’s Decision to Export -
10% Cut-off Point for Foreign Ownership.

) @ B) @) B) ©
EX 0.014%%k  0.914%k% 09140k 0014%k* 09140k (9150
D (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
Lp 0.0325%k  (),032%%+
TH)i(t—l)
(0.011) (0.011)
TP BUFTTNER 0.030* 0.030%*
A=) (0.015) (0.015)
LABPROD 0.036%%  0.036%*
TH);‘(H)
(0.012) (0.012)
~ kokok N kokok ~ *okok ~ Sokok N okok ~ Sokok
SMALL,, 0.100 0.100 0.098 0.098 0.108 0.108
(0.023) (0.023) (0.025) (0.025) (0.022) (0.022)
skokok *okok *okok ok *okok ook
LARGE,,.,, 0.107 0.107 0.106 0.106 0.114 0.115
(0.030) (0.029) (0.030) (0.030) (0.028) (0.028)
Skokk kkok okok Skokk kokok kkk
'LARGE,, ,, 0.153 0.154 0.151 0.152 0.169 0.170
(0.036) (0.036) (0.039) (0.039) (0.032) (0.032)
wage, 0.046 0.046 0.045 0.044 0.038 0.038
) (0.031) (0.031) (0.030) (0.030) (0.029) (0.029)
SKILL,, 0.022 0.021 0.023 0.022 0.022 0.021
(0.036) (0.037) (0.036) (0.036) (0.036) (0.037)
TRAIN, 0.015 0.015 0.014 0.014 0.014 0.015
(0.037) (0.037) (0.037) (0.037) (0.037) (0.037)
RDPRODUCT 0.068* 0.066* 0.068*
) (0.038) (0.037) (0.037)
RDPRO CESS. 0.074 0.072 0.073
) (0.058) (0.057) (0.058)
CHINA,, . 0.053 0.052 0.051 0.050 0.051 0.050
(0.047) (0.047) (0.047) (0.047) (0.046) (0.047)
FU. 0.035 0.036 0.031 0.033 0.029 0.030
oD (0.081) (0.080) (0.081) (0.081) (0.080) (0.080)
JAPAN, 0.098* 0.099* 0.097+ 0.098* 0.097* 0.097+
) (0.055) (0.055) (0.055) (0.054) (0.055) (0.054)
_ * _ * _ * _ * _ * _ *
KOREA, 0.127 0.126 0.128 0.127 0.125 0.123
(0.074) (0.073) (0.070) (0.069) (0.072) (0.071)
* * * * * *
MALAYSLA, 0.225 0.224 0.225 0.224 0.223 0.222
(0.118) (0.118) (0.115) (0.115) (0.116) (0.116)
NONEU,, . 0.077 0.079 0.080 0.082 0.080 0.082
(0.134) (0.135) (0.133) (0.133) (0.133) (0.133)
OTHER. 0.054 0.053 0.053 0.052 0.052 0.051
) (0.105) (0.105) (0.106) (0.106) (0.107) (0.107)
, * * * * * *
AUSCAN,, . 0.164 0.163 0.161 0.160 0.165 0.164
(0.098) (0.098) (0.096) (0.097) (0.096) (0.097)
SOUTHASLA, -0.038 -0.037 -0.031 -0.029 -0.031 -0.029
(0.047) (0.047) (0.045) (0.045) (0.045) (0.045)
SEASIA 0,197+ -0.192%* -0.197%* -0.193%* -0.197%* -0.193%*
oD (0.094) (0.097) (0.095) (0.097) (0.095) (0.098)
SINGAPORE 0.038 0.036 0.044 0.043 0.036 0.034
) (0.061) (0.061) (0.067) (0.067) (0.062) (0.062)
UK. 0.110% 0.110% 0.110% 0.109* 0.108* 0.107*
e (0.057) (0.057) (0.058) (0.058) (0.057) (0.057)
Us 0.124%% 0.126%* 0.122%* 0.124%% 0.122%* 0.125%*
oD (0.050) (0.050) (0.050) (0.050) (0.051) (0.051)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Region, time and three-digit industry dummies are
included. All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant
at 1%.
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Table 2.10: Pooled Probit Model for Country of Origin and a Firm’s Decision to Export -
50% Cut-off Point for Foreign Ownership.

@ 2 A3) Q) ©) (6)
EX 0.914%F%  0.914%% (091380 0914%6%  (914%k (91450
D (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Lp 0.036%4%  (.035%k*
TF (0.011) (0.011)
TEpPUETTNIR 0.035%* 0.034%%
A (0.015) (0.015)
LABPROD 0.040%6%  (.039%%*
T (0.013) (0.013)
~ okok N okok ~ kokok ~ kokok N $okok ~ okok
SMALL,, . 0.102 0.103 0.100 0.100 0.111 0.112
(0.024) (0.024) (0.025) (0.025) (0.022) (0.022)
I AR 0.104%6%  0105%F 010200 0.103%% Q. 112% (11380
CEa) (0.031) (0.031) (0.031) (0.031) (0.029) (0.029)
I.ARGE 0.152%%k 152866 (14700 0148%  (169FR  (.170%%
o) (0.036) (0.036) (0.040) (0.040) (0.032) (0.032)
wage, 0.047 0.047 0.043 0.043 0.037 0.037
) (0.030) (0.031) (0.029) (0.029) (0.028) (0.028)
SKITL 0.027 0.026 0.029 0.028 0.027 0.027
D (0.037) (0.037) (0.036) (0.037) (0.037) (0.037)
TRAIN. 0.015 0.016 0.014 0.014 0.015 0.016
D (0.035) (0.035) (0.035) (0.036) (0.036) (0.036)
RDPRODUCT 0.075% 0.071* 0.074*
i(1-1)
(0.039) (0.038) (0.038)
RDPRO CESS. 0.081 0.078 0.080
) (0.058) (0.057) (0.058)
ok *ok *ok *ok ok *ok
CHINA,,., 0.177 0.177 0.175 0.175 0.174 0.174
(0.078) (0.078) (0.078) (0.078) (0.078) (0.078)
EU. 0.130 0.134 0.129 0.133 0.128 0.131
oD (0.127) (0.126) (0.126) (0.126) (0.127) (0.126)
JAPAN, 0,137k Q137%  (137%c  Q137RR (136FR (.136%
) (0.042) (0.041) (0.042) (0.041) (0.042) (0.041)
-0.063 -0.061 -0.069 -0.067 -0.063 -0.061
KOREA,,,
) (0.076) (0.075) (0.074) (0.073) 0.072) (0.071)
MALAYSIA -0.062 -0.064 -0.056 -0.057 -0.064 -0.065
N (0.057) (0.056) (0.053) (0.052) (0.056) (0.055)
NONEU, ., -0.028 -0.026 -0.024 -0.021 -0.022 -0.019
(0.084) (0.085) (0.082) (0.083) (0.082) (0.083)
OTHER,, -8.870 -0.071 -0.073 0.074 -0.074 -0.075
(0.076) (0.076) (0.075) (0.075) 0.077) (0.077)
AUSCAN,,_,,
SOUTHASLA,,., -0.044 -0.044 -0.041 -0.041 -0.042 -0.043
(0.067) (0.067) (0.066) (0.066) (0.067) (0.067)
SEASLA,,_,
SINGAPORE 02067k 0.204%% 023G 02348 02000 (207
) (0.053) (0.054) (0.068) (0.068) (0.057) (0.057)
UK. 0.109 0.107 0.109 0.107 0.110 0.109
e (0.074) (0.074) (0.074) (0.074) (0.074) (0.074)
Us 0.149%8%  0.149%k% (14900 (.149%6% () 149%kk (14950
oD (0.053) (0.053) (0.052) (0.052) (0.052) (0.052)
Observations 9036 9036 9036 9036 9036 9036

Notes: Robust clustered standard errors in parentheses. Region, time and three-digit industry dummies are
included. All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant
at 1%.
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2.6 Conclusions

This chapter examines the export decision of firms using a firm-level dataset from the
manufacturing industry in Thailand over the period 2001 to 2004. Consistent with both the
theoretical and past empirical explanations, the export experience is the most important
determinant of the probability of exporting in the current period. The significant of export
experience is interpreted as the evidence of sunk entry cost. Firms enter the export market if
>

the expected profit of the current period is greater than the sunk entry costs. Once firms export

they are likely to gain experience from being exporters.

To estimate the effect of productivity we employ three alternative estimation techniques to
measure TFP; a standard labour productivity measure; a semi-parametric approach that takes
account of unobserved firm-specific productivity shocks and a system estimation which allows
for endogenous R&D. The estimated results are robust with positive and significant coefficients
implying that firms with high productivity have a higher probability of exporting. For our other
independent variables, the results show a positive and significant relationship between foreign
ownership and export status. Firms with high wages are likely to enter export markets and firm
size is also important, small firms are less likely to export but the larger a firm then becomes the

more likely it is to export.

One of the key contributions of this chapter is to disaggregate the level of foreign ownership
into different countries and regions of origin in order to examine the effect on the decision of a
firm to export. The results show that certain countries or regions such as China, Japan,
Singapore, US and UK are more strongly reliant on Thailand as an export platform. We also
observe that the behaviour of Chinese- and Singaporean-owned firms are different to others

with the probability of exporting correlated with the size of the foreign-owned share.
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Overall, the determinants of a firm’s export decision from a Thai perspective are broadly
consistent with those findings from other developed and developing country studies. We can
conclude that good firms become exporters whereas firms self-select into the export market
based on differences in their export experience, productivity, location and other firm-specific
characteristics. More importantly, we show that country of origin matters in determining the
export decision of a firm. Finally, the effects of export experience and foreign ownership
appear to be more pronounced for firms in Thailand than those of other studies. We believe
that this reflects the importance of exporting to the previous, current and future development

strategy of the new Asian Tigers. This is an analysis that until now had not been undertaken.

The implication of our results for governments of developing countries is the need to think
carefully about how and to whom they target their inward FDI policies as a means of growth.
The heterogeneous behaviour of multinationals from different nations means that policies
targeting specific regions or countries may be preferable to general tax concessions or the

implementation of special economic zones that are open to all.
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Appendix 2A: Definition of Variables and Descriptive Statistics

Table 2A.1: Definition of Variables

Variable

Definition

A dummy variable for export status where EX, equals 1 if firm |
exports and 0 otherwise.

Export experience that is a dummy variable for export status at time

t—1 where EX

j- €quals 1 if firm 7 at time 7—1 exports and 0

otherwise.

FOREIGN,

i(2-1)

A dummy variable that indicates the structure of foreign ownership
where a dummy equals 1 if shares of at least 10% are foreign owned.

FOREIGN25,

i(1-1)

A dummy variable that indicates the structure of foreign ownership
where a dummy equals 1 if shares of at least 25% are foreign owned.

FOREIGN50

i(r-1)

A dummy variable that indicates the structure of foreign ownership
where a dummy equals 1 if shares of at least 50% are foreign owned.

TFPY

i(2-1)

Total factor productivity that is obtained from the estimation of the
semi-parametric approach of Levinsohn and Petrin (2003).

BUETTNER
TPP;‘( 1)

Total factor productivity that is obtained from a system estimation of
Buettner (2003).

TH) LABPROD

i(2-1)

Labour productivity that is calculated from the log of value added
divided by total labour.

SMALL,

1(2-1)

A dummy variable equals 1 if the total labour of the firm 7/ at time 7 —1
is in the first quartile of the distribution of the total labour of all firms
operating in the same two-digit ISIC level (Rev. 3) as firm 7 at time
r=1.

LARGE,

1)

A dummy variable equals 1 if the total labour of the firm i at time #—1
is in the third quartile of the distribution of the total labour of all firms
operating in the same two-digit ISIC level (Rev. 3) as firm 7 at time
t—1.

V'TLARGE,

i(1-1)

A dummy variable equals 1 if the total labour of the firm 7 at time #—1
is in the forth quartile of the distribution of the total labour of all firms
operating in the same two-digit ISIC level (Rev. 3) as firm / at time
t—1.

7(1-1)

A firm is categorised as small firm if total fixed assets of firm I at time
t—1 is in the first quartile of the distribution of the total fixed assets of
all firms operating in the same two-digit ISIC level (Rev. 3) as firm 7 at
time #—1.

LLARGE?

i(1-1)

A firm is categorised as large firm if the total fixed assets of firm 7 at
time 7#—1 is in the third quartile of the distribution of the total fixed
assets of all firms operating in the same two-digit ISIC level (Rev. 3) as
firm / at time 7—1.

VLARGE,,

A firm is categorised as very large firm if the total fixed assets of firm 7
at time #—1 is in the forth quartile of the distribution of the total fixed
assets of all firms operating in the same two-digit ISIC level (Rev. 3) as
firm 7 at time 7#—1.
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The log of wage per employee from the ratio of total labour payments

W a8 i) over total labour less owner’s wage.
SKILL,, The ratio of professional and skilled labour to total labout.
A training dummy equals 1 if the workforce within a firm has received
TRAIN;,, formal training either in-house training or outside training or both at
least once, and 0 otherwise.
RDPRODUCT A dummy variable equals 1 if a firm carries out R&D in product
"V | development and 0 otherwise.
A dummy variable equals 1 if a firm performs R&D in the development
RDPRO CESS,
oD of production processes and 0 otherwise.
BREM A dummy variable identifies whether firm locates in Bangkok
Metropolitan Area or not.
N A dummy variable equals 1 if a firm locates in Central region excluding
= Bangkok and Metropolitan Area and 0 otherwise.
EAST A dummy variable equals 1 if a firm locates in Fastern region and 0
otherwise.
A dummy variable equals 1 if a firm locates in the North of Thailand
NORIH and 0 otherwise.
A dummy variable equals 1 if a firm locates in the South of Thailand
SOUTH and 0 otherwise.
CHINA A dummy variable equals 1 if a firm owned by Chinese including
o) Taiwan and Hong Kong and 0 otherwise.
EU A dummy variable equals 1 if a firm owned by one of the country in
D EU-14 which does not include UK and 0 otherwise.
JAPAN A dummy variable equals 1 if a firm owned by Japanese and 0
D otherwise.
A dummy variable equals 1 if a firm owned by South Korean and 0
KOREA,., otherwise. K
A dummy variable equals 1 if a firm owned by Malaysian and 0
MALAYSIA y q y y
Sy otherwise.
NONEU A dummy variable equals 1 if a firm owned by a country in Europe
D excluding countries in the EU-15 and 0 otherwise.
AUSCAN. A dummy variable equals 1 if a firm owned by either Australian or
o Canadian and 0 otherwise.
A dummy variable equals 1 if a firm owned by a country in the South
SOUTHASLA y d y ty
) Asia (India and Pakistan ) and 0 otherwise.
A dummy variable equals 1 if a firm owned by a country in the
SEASLA,, Southeast Asia (Indonesia, Myanmar and the Philippines) and 0
otherwise.
A dummy variable equals 1 if a firm owned by Singaporean and 0
SINGAPORE, .., otherwise. K i
UK, A dummy variable equals 1 if a firm owned by UK and 0 otherwise.
US, A dummy variable equals 1 if a firm owned by US and 0 otherwise.
A dummy variable equals 1 if a firm owned by countries in Africa,
OTHER, Middle East, Caribbean, Central America, Oceania and South Pacific

7(1-1)

Ocean and 0 otherwise.
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Table 2A.2: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
EX, 9049 0.50 0.50 0 1
EX,,., 9049 0.50 0.50 0 1
FOREIGN,,, 9049 0.28 0.45 0 1
FOREIGN25,, 9049 0.24 0.43 0 1
FOREIGN50,,.,, 9049 0.14 0.35 0 1
SMALL,, 9049 0.26 0.44 0 1
LARGE,, 9049 0.24 0.43 0 1
VLARGE,, 9049 0.25 0.43 0 1
SMALL, 9049 0.26 0.44 0 1
LARGE, 9049 0.24 0.43 0 1
VLARGE,, 9049 0.25 0.43 0 1
wage,, 9049 7.71 0.54 3.08 10.29
SKILL,, 9049 0.53 0.33 0 1
TRAIN,,_,, 9049 0.87 0.33 0 1
RDPRODUCT;, 9049 0.06 0.23 0 1
RDPROCESS,,,, 9049 0.04 0.20 0 1
TP, 9049 9.22 1.83 0.47 16.69
TFP, 9049 10.19 1.28 1.21 15.31
TFP,OP 9049 8.98 1.04 1.45 14.00

i(1-1)
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Table 2A.3: Correlation Matrix

Q = N B 0 o Q
- % % % 3 3 § E 4 § . S 3 = &
s 2 2 2 3 2 S 2 . 2 5 £ £ 3 i i
T 08 2 & ° 7 3 . =N - ¥ § 2 9.8, E E E
EX 1.00
EXip) 0.94  1.00
FOREGIN 0.37  0.37 1.00
FOREGIN25 0.36 0.37 0.92 1.00
FOREGIN50 0.32 033 066 0.72 1.00
SMAILL. -0.37 -0.37 -0.18 -0.17 -0.17 1.00
1.ARGE 0.14 013 0.02 0.02 0.02 -034 1.00
IV'T.ARGE 0.36 036 022 0.21 0.20 -0.34 -0.33 1.00
SMAILILA -0.37 -0.37 -0.24 -0.22 -0.20 0.58 -0.26 -0.33 1.00
LARGEA 0.14 013 007 006 005 -024 028 -0.03 -034 1.00
VI.ARGEA 0.34 034 027 026 026 -034 -0.04 063 -034 -0.33 1.00
wage 028 027 041 040 034 -0.23 0.08 0.18 -0.32 0.11 0.31 1.00
SKIIL.IL. -0.02 -0.02 -0.02 -0.01 -0.01 0.11 -0.05 -0.06 0.06 -0.04 -0.02 0.08 1.00
TRAIN 0.22 022 014 013 011 -0.28 0.11 0.19 -0.25 0.09 0.20 0.21 -0.03 1.00
RDPRODUCT 0.13 0.13 0.05 0.05 0.04 -0.10 0.01 0.15 -0.10 0.04 0.11 0.08 -0.04 0.08 1.00
RDPROCESS 0.10 010 0.05 0.04 0.02 -0.08 0.02 011 -0.09 0.02 010 0.08 -0.02 0.07 0.58 1.00
TFPLP 0.21 0.20 0.15 0.13 0.08 -0.26 007 025 -026 006 030 042 -004 017 0.08 0.08 1.00
TFPBUETTINER 040 040 038 036 031 -046 013 044 -050 012 055 065 -0.03 029 0415 0413 0.63 1.00
TFPLABPROD 0.27 026 035 033 028 -025 008 022 -038 010 041 0.70  0.01 0.22 0.11 0.10  0.61 0.93 1.00
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Table 2A.4: Country of Origin of a Parent Company by Year

Country 2001 2002 2003
Frequency Percent  Frequency Percent  Frequency Percent
Foreign:
China 210 6.27 195 6.33 167 6.38
EU-14 75 2.24 73 2.37 62 2.37
Japan 359 10.72 344 11.16 322 12.30
Korea 17 0.51 18 0.58 19 0.73
Malaysia 15 0.45 13 0.42 9 0.34
Non EU-15 22 0.66 23 0.75 16 0.61
Australia and Canada 10 0.30 9 0.29 6 0.23
South Asia 12 0.36 12 0.39 9 0.34
Southeast Asia 4 0.12 4 0.13 6 0.23
Singapore 57 1.70 46 1.49 44 1.68
UK 34 1.01 34 1.10 24 0.92
[N} 67 2.00 65 2.11 55 2.10
Other Countries 9 0.27 13 0.42 10 0.38
Domestic:
Thailand 2,459 73.40 2,233 72.45 1,868 71.38
Total 3,350 100.00 3,082 100.00 2,617 100.00
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Appendix 2B: TFP Estimation Using Levinsohn and Petrin’s

(2003) Method

In the chapter, the estimation of TFP is accomplished using a Cobb-Douglas production
function and the semi-parametric approach of Levinsohn and Petrin (2003). The approach was
adapted from Olley and Pakes (1996) which considered the endogeneity problem by taking

unobserved firm-specific productivity shocks into account.

A consequence of the endogeneity problem is that OLS yields biased and inconsistent results in
productivity estimations because it fails to take unobserved productivity shock into account.
Olley and Pakes (1996) resolve the endogeneity problem by using an investment proxy to
control for the simultaneity problem between the correlation of input levels and unobserved

productivity shocks.

Levinsohn and Petrin (2003) point out that such an investment proxy may not respond to the
productivity shock smoothly due to adjustment costs. Additionally, such a variable is valid only
among those firms who report non-zero investment. Firms with zero investment have to be

dropped from the sample.

To avoid the zero investment and adjustment problems, Levinsohn and Petrin (2003) introduce,
with the modification of Olley and Pakes (1996), the use of intermediate inputs to measure the
correlation between input levels and productivity shocks. If intermediate inputs are less costly

to adjust, they may perhaps respond smoothly and fully to productivity shocks.

56



TEP in the chapter is separately estimated for each of the two-digit ISIC manufacturing sectors,

22 in total.” The estimated production function can be expressed as follow:

Yie = Bo + Bilic + Brkit + wir + 1yt (2B.1)

where y;; is the log of value added of plant i at time t defined as sales net raw material costs, l;;
is the log of total labour™, k;; is the log of plant’s capital stock which is defined as value of fixed
assets. The error terms comprises two components, w; and 7);;, where the former is

unobserved productivity shocks which are correlated with the input choice while the latter is the

error term which has no impact on the firms’ decision.

The demand function for intermediate input is a function of state variables — capital and

unobserved productivity shock — as given in Equation (2B.2)

My = My (Kig, wit) (2B.2)

The relationship between intermediate inputs and unobserved firm productivity shocks is
assumed to be monotonic where firms respond to positive productivity shocks by using more
intermediate inputs so as to enlarge their output. Thus, the demand function for intermediate
input in Equation (2B.2) can be inverted. Unobserved productivity shocks can be written as a

function of capital and intermediate inputs as follows:

wir = wir(kie, myt) (2B.3)

where m;; denotes log of a fuel and energy cost as a proxy for intermediate inputs.

With substitution of (2B.3) into (2B.1)

19 Due to the insufficient obsetvations, the manufacture of tobacco products is grouped with the manufacture of
food products and beverages.
20We use total labour rather than the number of skilled and unskilled workers. This is because of concerns that we
have previously expressed about the quality of our raw data as some firms may be mis-specifying the number of
skilled and unskilled workers.
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Yie = Bo + Bilic + Bikic + wie(Kie, my) + ¢ (2B.4)

Since wj¢ (kjr, M) is an unknown function of intermediate input and capital, Levinsohn and

Petrin (2003) has generated a function of ¢ (kir, m;¢) in order to estimate the parameters.
Git(kie, mye) = Bo + Brkir + wie (kie, mye) (2B.5)

So
wie(kie, Mie) = Gie(kie, M) — Bo + Prckie (2B.0)

Substituting (2B.6) into (2B.4) gives us the production function as if a fuel and energy cost is

used as the proxy variable.

Vit = Bilie + i (ki my) + 14 (2B.7)

The estimation procedure in the chapter follows the two stage estimation in the value-added

case as discussed in Petrin ez al. (2004).

In the first stage, the estimation of production function (2B.7) using OLS by the substitution of

¢di¢(kip, myp) with a third-order polynomial in k;; and my; yields B, and ¢ (up to the intercept).

Yie = @ + Bilie + Lo X320 anjkliml, + ny (2B.8)

Once the estimated elasticity of B; and ¢;; in the first stage is achieved, the next stage is to

identify the residual of the production function and the estimated B k-

The relationship of the estimate residual from the production function can be written as

Me + &t = Yie — Ellit — Brkir — E[w¢|wye—4q] (2B.9)
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where &;; is the error term namely the productivity innovation uncortelated to capital, S, is
computed from a prediction of @; = ¢y — Prkir , while E[wy|w,—1] is a predicted
unobserved productivity shock from a nonparametric approximation regression of @W;; = Ag +

Moy + 2w + A0F 1 + p.
The estimate Bk is defined as to minimise B}, the solution of
ming- 2iXeie — .éllit — Bikic — Elwlwy—1])? (2B.10)

The estimated elasticities of inputs obtained from the procedure of Petrin et al. (2004) are

eventually used to predict the level of productivity.

Wi = exp (Vi — .éllit - Bkkit) (2B.11)

The number of bootstrap replications performed in the chapter is 250 to estimate standard

€rrors.
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Appendix 2C: TFP Estimation Using Buettner’s (2003) Method

Firms normally engage in R&D activities with the aim of improving productivity within firms.
Recent R&D investment would yield a direct effect on future productivity. Therefore, Buettner
(2003) points out that R&D investment should be taken into account as part of the
consideration for measuring the TFP. The study provides the estimation framework on the
distribution of the future productivity conditionally based on the R&D investment and current
productivity. In addition, the structural model for firm dynamics is used to build up the

estimation of the unobserved productivity state.

To begin with Cobb-Douglas’s production function can be written as follows:

Yie = Bo + Bilic + Brkir + wir + 1yt (2C.1)

Here y;; is the log of the value added of plant i at time t. l;; and k;; are the log of the total
labour and plant’s capital stock respectively. There are two components of the error terms in
Equation (2C.1), w;; is the productivity shock which correlates with the input choice while 1;;

represents the measurement error that has no impact on the firms’ decision.

Buettner (2003) explains the estimation algorithm in two stages. Stage one is indistinguishable
from Olley and Pakes’s (1996) technique in the estimation of factors of input(s) coefficient.
However, in the second stage, Buettner (2003) had modified Olley and Pakes (1996) in the
estimation of the quasi-fixed inputs by assuming that the future productivity depends on current

productivity and also the current R&D investment.

60



Stage one: Estimation of the Coefficients of the Variable Input(s)

The nonparametric approach is used as the estimation strategy to control the unobserved

productivity shock which has an impact on the firms’ decisions.

The level of firm investment i at time t is a function of the state variables, current capital stock
(ki) and current productivity shock (wj), as given; i; = i (ki, wie). This level of investment
function has a monotonic property — a positive productivity shock influences firms to invest
more. Thus, the investment function can be inverted and rewritten so the relationship of the

unobserved productivity is:

Wit = @i (Lig, kit)z1 (2C.2)

Substituting (2C.2) into Cobb-Douglas’s production function (2C.1) gives us:

Vit = Bo + Bilie + Brkir + @i (e, ki) + it (2C.3)

Since @;¢ (i, ki¢) has an unknown functional form, Olley and Pakes (1996) and Levinsohn and

Petrin (2003) have generated another unknown function of ¢ (i;¢, ki¢) which can be written as

the Equation (2C.4):

Gic (Ui, kie) = Bo + Brkie + @ie(iie, kir) 2C4
Hence,

@it (ig Kie) = e (igs kie) — Bo — ik 2C.5)
Substitute (2C.5) into (2C.3) to obtain the production function to give:

Vit = Bilit + die(ie, kir) + 13 (2C.0)

21 Similarly, unobserved productivity can also be written as the function of next period and current capital of firm i:
Wi = By (kirqq, ki) because next period capital is formed as ki q = (1 — 8)ky + iy
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Buettner (2003) estimates the semi-parametric regression model (2C.6) using OLS which yields a

consistent estimation of coefficient ff;; however, it does not identify the coefficient of f.

Stage two: Estimation of the Coefficients of the Quasi-fixed Input(s)

This stage aims to obtain the production function coefficient(s). Buettner (2003) applies the
identical strategy in stage two as Olley and Pakes (1996), but the only difference is that Buettner
(2003) controls the expected productivity restricted on the past information at time t — 1 for

the reason that it correlates with the current period’s capital stock which was chosen at time

t—1.

Rearrange the Equation (2C.3) as similarly:

Yie = Bilic = Bo + Brckic + @i Cise, kip) + 14t 2C.7)

The expectation of the transformed dependent variable in Equation (2C.7) is restricted on the

information at time t — 1 and sutvival until £, can be written as:

E[it — Bili) lie—1, Xie = 1] = Bo + Brkir + E[wic|¥ir, xir = 1] (2C.8)

where [;;_q is the past information at time t — 1, y;; represents the survival firm, ;; denotes
the current distribution choice of the productivity which is influenced by the firm decision on

the R&D investment.

Regarding Markov’s assumption for the productivity process, the function of productivity

condition on survival can be written as:

wir = Elwi Y, xie = 1] + &3t (2C.9)

where ;¢ is the productivity innovation which is uncorrelated with k;;.
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Substitute (2C.9) into (2C.7) to obtain the second stage estimation equation:

Yie = Bilic = Bo + Prkic + Elwie|Yie, xie = 1] + &t + 131 (2C.10)

In order to obtain the consistent coefficient of B from the estimation of the Equation (2C.10),
the expected productivity condition on survival is needed to be controlled. The next step is
similar to the approach in the first stage.  Since the expectation E[w;¢ |, Xir = 1] is an
unknown function, we have to generate another unknown function of g(.) and estimate g(.)

using the non-parametrically approach. From the distribution choice of the policy function,

VYir = P(Wir—1, kir—1), the expectation term of the current productivity shock becomes:

Elwielie xie = 11 = Elwilic] = [ 0ipr1dF (@ir41l i) (2C.11)
= 9Wi) = Bo
No R&D:
In the model of Olley and Pakes (1996) by means of the absence of R&D, the productivity

distribution only depends on the productivity shock at time t — 1, ¥;; = wjr—1. The second

state estimation equation, then, becomes:

Vit = Pilic = Brkir + g(wie—1) + &t + M3t (2C.12)

where Wit—1 = Pir—1 — Prkit—1 — Bo. Equation (2C.12) is estimated by the nonlinear least
square of which g(wj;—1) can be approximated by the nonparametric approach in ¢jr_q —
Prkit—1. Consequently, the coefficient of i is obtained from the estimation of the linear term

Brki: and nonlinear function in ¢;;_1 — PrKit—1-
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R&D:

For endogenous R&D, firms improve the next period productivity shock w;;4q by increasing
the R&D investment in the current period. Rather than having a direct effect, w;; 41 is affected
by the R&D investment and w; the current period productivity shock through the ¥;;41. The
policy function indicates the current distribution choice of productivity as a function of

productivity shock and capital at time t — 1, ¢;; = P(wip—1, kir_1).

The R&D investment can be written as a function of the current distribution and previous
petiod productivity shock, 7(Y;¢, @;jr—1). The relationship is assumed to be monotonic with the

increase in Py for fixed wyp_1, thus, the R&D function can be inverted.

Vi = r_l(rit—l' Wit—1) (2C.13)

whete 7j;_1 is the observed R&D investment of a firm i at time t — 1. Buettner (2003) uses the
Equation (2C.13) to control the current distribution choice of the productivity. Therefore, the

second stage estimation equation becomes:

Vit — Bilic = Brkie + g(r“l(rit_l, Wie—1)) + i + Nt (2C.14)

Replace g(r~1(7i;_1, wjr—1)) with the nonlinear function of g(.,.) in ry—q and g —

Prkit—1 and rewrite the Equation (2C.14) as follows:

Vit — Bilit = Brkie + G(rie—1, Pie—1 — Brkir—1) + &ie + Mt (2C.15)

The assumption for a consistent estimation of the Equation (2C.15) requires R&D to be
uncorrelated with the error terms. In the chapter, R&D expenses are used in the computation

of value added; therefore, the estimation of the Equation (2C.15) is likely to be violated.
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By avoiding R&D data, the second alternative approach of the estimation in stage two develops
the property of structural model by referring to the choice of distribution. The optimal choice
of distribution ¥;; is as a function of the state variable w;;_1 and the optimal choice of capital

ki;. The relationship can be written as:

Yir = @(wit—l» ki) (2C.16)

There is no direct relationship of Yy on kjp_1. ki—q affects ;; only through the link of k;;.

For the endogenous R&D model, the stage two estimation equation becomes:

Vit — Bilie = Brkir + g(ll_)(wit—l» kit)) + &ir + i (2C.17)

= [(@it-1 — Brkit—1, kie) + &t + Mt

Rather than a partially linear semi-parametric equation, the Equation (2C.17) becomes a fully
nonlinear equation. Therefore, we run the nonlinear least square regression of the Equation

(2C.17) on a nonparametric function in ¢y — Brkir—1 and k;; to obtain a consistent estimate

Ofﬁk.

In the chapter, we work with a system estimation of Equations (2C.6) and (2C.17) which yields

consistent estimate coefficients of §; and fi. As a consequence, log of TFP;; is measured from

Yie — Bikic — Brkit-

65



Appendix 2D: Additional Results
Table 2D.1: Building a Pooled Probit Model for a Firm’s Decision to Export

Q) @) (©)] “4) ®) (©6) 0] ®) (€)] 19 11 12
EX 0.933%%%  0.928%F  0.921FFF  0.91400c 091400 00146 (091405 091480 091300 091300k 00148 (91405
= (0.006) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
FOREIGN. 0.136%0 0,081 0.076%  0.076  0.064%  0.064%  0.065%  0.065%F  0.065% 00720k (,072%kk
) (0.025) (0.027) (0.026) (0.026) (0.026) (0.026) (0.026) (0.026) (0.026) (0.027) (0.026)
TEPY 0,091k 0,048%F%  0.048%F  0.033%0F  0.033F0F  0,03200k  0,03200 0,031 0.03200F .03
i) (0.009) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
SMALIL 0,101 L0101 0,102 0.10400¢ 0,102%0%  L0,102%F  -0,1028F 0,101 0,102%%*
b (0.023) (0.023) (0.023) (0.025) (0.025) (0.024) (0.024) (0.024) (0.024)
I ARGE. 01070 0,107+ 0.109%F  0.109%F 01090 010700 0.107%%  0.106%F  0.1070
=) (0.029) (0.029) (0.029) (0.030) (0.030) (0.030) (0.030) (0.030) (0.030)
I".ARGE. 015206 (.152%%% (15886 (15900 (1570 15500 (15500 (155%k% (15600
=) (0.034) (0.034) (0.034) (0.034) (0.035) (0.035) (0.035) (0.037) (0.037)
wage, 0.054%  0.053%% 00520 0.052%  0.052%  0.049 0.049
D (0.026) (0.026) (0.027) (0.026) (0.027) (0.031) (0.031)
SKILL,, 0.021 0.021 0.021 0.020 0.022 0.021
(0.035) (0.035) (0.035) (0.035) (0.035) (0.035)
TRAIN, ., 0.015 0.013 0.014 0.015 0.015
(0.036) (0.036) (0.036) (0.036) (0.036)
RDPRODUCTZ.(H) 0.070%* 0.071*
(0.037) (0.038)
RDPRO CESS, 0.078 0.077
) (0.057) (0.058)
BKKM 0.093 0.093
(0.069) (0.069)
CENTRAL 0.071 0.071
(0.091) (0.090)
EAST 0.071 0.070
(0.078) (0.077)
NORTH 0.090 0.089
(0.071) (0.071)
SOUTH 0.166%%%  0.165%*
(0.057) (0.057)
Observations 9058 9057 9057 9057 9057 9053 9053 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All the dependent variables are lagged one year. * significant at
10%; ** significant at 5%; *** significant at 1%.
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Table 2D.2: Pooled Probit Model for a Firm’s Decision to Export (Excluding SKILL,, , )

@ ) (€) Q) (©) (6)
EX 0,914+ 091455k 09145 09145+ 0914+ 09145+
¢ (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
FOREIGN. 0.07 1% 0,071 0.07 1%+ 0.07 1%+ 0.070* 0,070+
) (0.027) (0.027) (0.027) (0.027) (0.027) (0.027)
Ip 0.033%%* 0,032k
TF 0.012) (0.012)
TP BUFTTNER 0.030* 0.030*
(=1 (0.016) (0.016)
TFpLABPROD 0,037+ 0.036%*
#r=1) (0.013) (0.013)
SMALL 0.100%  L0100% L0098k L0098 _0108%F  -0,108%%*
) (0.022) (0.022) (0.023) (0.023) (0.020) (0.020)
I ARGE 0.10G%%* 0.106%+* 0.104%% 0.105%%* 0.113%%% 0.11 4%
) (0.030) (0.029) (0.030) (0.030) (0.028) (0.028)
IMARGE 0.154%%% 0.155%k 0.151%%* 0.152%%% 0.170%* 0.170%*
=) (0.036) (0.036) (0.040) (0.040) (0.032) (0.032)
wage, 0.051* 0.051% 0.049 0.049 0.042 0.042
) (0.030) (0.031) (0.030) (0.031) (0.028) (0.028)
TRAIN. 0.015 0.016 0.014 0.015 0.015 0.015
) (0.036) (0.036) (0.036) (0.036) (0.036) (0.036)
RDPRODUCT,,, 007" 0.068* 0.070%
(0.038) (0.037) (0.037)
RDPROCESS. 0.077 0.075 0.076
D (0.057) (0.057) (0.058)
BKKM 0.093 0.092 0.094 0.093 0.096 0.095
(0.069) (0.068) (0.070) (0.069) (0.069) (0.068)
CENTRAL. 0.071 0.072 0.069 0.069 0.070 0.071
(0.090) (0.090) (0.091) (0.090) (0.091) (0.090)
EAST 0.070 0.070 0.069 0.069 0.070 0.069
(0.078) (0.077) (0.078) (0.077) (0.078) 0.077)
NORTH 0.091 0.090 0.094 0.093 0.097 0.095
0.072) (0.071) (0.073) (0.072) 0.072) 0.072)
SOUTH 0.166%%* 0.164%4* 0.165%%* 0.164%%+ 0.165%* 0.163%%*
(0.057) (0.057) (0.057) (0.057) (0.058) (0.058)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All
the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Appendix 2E: Sensitivity Analysis

In the Appendix 2E, we present a range of sensitivity checks on our independent variables by
using different definitions of foreign ownership and firm size. 25% and 50% cut-off points of
foreign-owned share are used instead of 10%. We also classify the firm size according to total
fixed assets instead of the total employment. In Sections 2E.1.1 and 2E.2.1, we report the
marginal effects of the pooled probit model using different cut-off points for foreign ownership
and classifying size by total employment whereas results presented in Sections 2E.1.2 and 2E.2.2

are from the model estimations that classify size by total fixed assets.

Using 25% and 50% of foreign-owned share as alternatives cut-off points, results in Tables 2E.1
and 2E.2 are consistent with those in Table 2.8. The coefficients of sunk entry costs, foreign
ownership, TFP, large and very large firms and product R&D are positive and significant whilst
being a small firm has a negative and significant effect on the probability of exporting. Different
percentage share used to classify foreign ownership show that the higher the percentage, the
greater the effect on the probability of exporting. When total fixed assets instead of total
employment are used to classify firm size, results in Tables 2E.3 to 2E.5 are generally consistent.
For the origin of ownership, results in Table 2E.6 are broadly similar to Table 2.9 except for

Korean-owned firms which now have no significant impact on the probability of exporting.
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2E.1 The Model for a Firm’s Decision to Export

2E.1.1 Classified Size by Total Labour

Table 2E.1: The Model for a Firm’s Decision to Export with FOREIGN25, SMALL,
I ARGE and I'ILARGE

@ () (€) Q) ©) (6)
EX 0914+ 091455 09134+ 09145 0914+ 0,914+
) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
FORHEIGN25,,, ~ 00927 0,092 0.09 1% 0.09 1% 0.090%%* 0.090%%*
(0.032) (0.032) (0.033) (0.032) (0.032) (0.032)
Lp 0.033%%% 0.033%%x
TF (0.012) (0.012)
TP PUFTTNIR 0.031* 0.031*
A=) (0.016) (0.016)
TEp-BPROD 0.037++* 0.037+%*
(+=1) (0.013) (0.013)
~ *okok ~ skokok ~ kokok ~ kokok ~ okok ~ okok
SMALL,, . 0.102 0.102 0.100 0.100 0.110 0.110
(0.023) (0.023) (0.025) (0.025) (0.022) (0.022)
LARGE,, 0.107 0.107 0.105 0.106 0.114 0.115
(0.030) (0.030) (0.031) (0.030) (0.028) (0.028)
I'TARGE,, 0.154#5 0.155%+* 0.151%%* 0.152+%% 0.170* 0.17 1%
(1=
(0.037) (0.037) (0.040) (0.040) (0.032) (0.032)
wage, 0.045 0.045 0.043 0.042 0.036 0.036
) (0.030) (0.031) (0.029) (0.029) (0.028) (0.028)
SKITL 0.023 0.022 0.025 0.024 0.023 0.022
=) (0.035) (0.036) (0.035) (0.035) (0.035) (0.036)
TRAIN. 0.015 0.015 0.014 0.014 0.015 0.015
D (0.035) (0.035) (0.036) (0.036) (0.036) (0.036)
RDPRODUCT. 0.070%* 0.067* 0.070%*
U 0.038) (0.037) (0.037)
RDPROCESS. 0.076 0.074 0.075
i(1-1)
(0.058) (0.057) (0.058)
BKKM 0.092 0.092 0.093 0.093 0.095 0.095
(0.069) (0.069) (0.070) (0.070) (0.069) (0.068)
CENTRAL 0.070 0.070 0.067 0.067 0.069 0.069
(0.091) (0.091) (0.092) (0.091) (0.092) (0.091)
EAST 0.064 0.063 0.063 0.062 0.063 0.063
(0.080) (0.079) (0.080) (0.079) (0.080) (0.079)
NORTH 0.085 0.084 0.088 0.087 0.090 0.089
0.071) (0.071) (0.072) (0.072) 0.072) (0.072)
SOUTH 0.165%%* 0.164%%+ 0.164%% 0.163%%* 0.164%%* 0.162%%*
(0.057) (0.057) (0.057) (0.057) (0.058) (0.058)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All
the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 2E.2: The Model for a Firm’s Decision to Export with FOREIGN50, SMALL,
LARGE and V'LARGE

() ) A3) “ ®) (6)
EX 0.91 4%+ 091455 0.91 4%+ 09145+ 0914+ 0,914+
D (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
FOREIGN50. 0,127+ 0,127 0.128%%* 0.129%%+ 0.126%%* 0,127+
T 0.032) (0.032) (0.032) (0.032) (0.032) (0.032)
TEPX 0.035%%+ 0.035%%+
(+=1) 0.012) (0.012)
TP BUFTTNER 0.033%* 0.033**
(=1 (0.015) (0.015)
TEpI-ABPROD 0,040 0.039#5
#r=1) (0.013) (0.013)
SMALL 0101 L0101 L0098 L0098 L0109 -0,110%%*
) (0.023) (0.023) (0.025) (0.025) (0.022) (0.022)
IARCGE 0.104%%+ 0.105%%+ 0.103%%+ 0.103%*+ 0.113%%+ 0.113%%+
) (0.031) (0.031) (0.032) (0.031) (0.030) (0.029)
MARGE 0.151 %% 0.152#%+ 0.148#5 0.149%5+ 0.169%%+ 0.169%%+
e (0.036) (0.036) (0.040) (0.039) (0.032) (0.032)
wage, 0.046 0.046 0.044 0.043 0.036 0.036
=D (0.030) (0.031) (0.029) (0.029) (0.028) (0.028)
SKILL 0.024 0.023 0.025 0.024 0.024 0.023
) (0.035) (0.036) (0.035) (0.035) (0.035) (0.036)
TRAIN. 0.016 0.016 0.015 0.015 0.015 0.016
) (0.035) (0.035) (0.035) (0.035) (0.035) (0.035)
RDPRODUCT 0.074* 0.071* 0.074*
D 0.039) (0.038) (0.038)
RDPRO CES‘SZ»(H) 0.082 0.079 0.080
(0.058) (0.057) (0.058)
BKKM 0.098 0.097 0.099 0.099 0.101 0.100
(0.069) (0.068) (0.070) (0.069) (0.069) (0.068)
CENTRAI 0.067 0.068 0.064 0.065 0.066 0.067
(0.094) (0.093) (0.094) (0.094) (0.094) (0.093)
EAST 0.065 0.065 0.064 0.063 0.064 0.064
(0.080) (0.079) (0.081) (0.080) (0.081) (0.079)
NORTH 0.088 0.087 0.092 0.090 0.094 0.093
0.071) (0.071) (0.073) (0.072) 0.072) (0.072)
SOUTH 0.162% 0.161%* 0.162%% 0.1617%+ 0.161%%* 0.1607%*
(0.056) (0.056) (0.056) (0.056) (0.057) (0.057)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All
the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.

70



2E.1.2 Classified Size by Total Fixed Assets

Table 2E.3: The Model for a Firm’s Decision to Export with FOREIGN , SMALL?,
LLARGE" and '.ARGE"

()] ) (©) Q) (©) (©)
EX,, 0.916%%* 0.916%%* 0.916%%* 0.916%%* 0.917%%% 0.917%%%
) (0.008) (0.008) (0.008) (0.008) (0.007) (0.007)
FOREIGN. 0.068%* 0.068** 0.068%* 0.068%* 0.069%%% 0.069%%*
o) (0.027) (0.027) (0.028) (0.027) (0.027) (0.026)
TEPM 0,047+ 0,047
(=1 0.011) (0.011)
JETTN ok skok
RE 0oy 00
TER 001y 0018
SMALL 20076 L0076 -0.070%* -0.069%* -0.084%% L(.084%
(+=1) (0.027) (0.026) (0.028) (0.027) (0.026) (0.026)
| ARCE" 0.079+* 0.081%* 0.077+* 0.078%* 0.089* 0.0907*
i(+=1) (0.032) (0.032) (0.034) (0.034) (0.031) (0.031)
T ARGE" 0,134 0.135%%k 0.130%* 0.131%* 0.161%%% 0.163%%%
(=1 (0.048) (0.048) (0.056) (0.056) (0.047) (0.047)
wage, 0.012 0.012 0.017 0.017 0.034 0.035
) (0.029) (0.029) (0.028) (0.028) (0.028) (0.029)
SKIIL 0.010 0.009 0.012 0.011 0.009 0.008
) (0.034) (0.035) (0.034) (0.035) (0.035) (0.035)
TRAIN. 0.031 0.032 0.032 0.032 0.038 0.039
= (0.035) (0.035) (0.035) (0.035) (0.035) (0.035)
RDPRODUCT,, , 0.074** 0.072%* 0.079**
D 0.038) (0.037) (0.037)
RDPROCESS. 0.079 0.078 0.085
) (0.058) (0.057) (0.057)
BKKM 0.117% 0.116* 0.116 0.116 0.115 0.114%
0.071) (0.070) (0.071) (0.071) (0.070) (0.069)
CENTRAL. 0.075 0.075 0.072 0.072 0.073 0.073
(0.093) (0.093) (0.094) (0.093) (0.092) (0.092)
EAST 0.071 0.071 0.070 0.069 0.068 0.067
(0.081) (0.080) (0.081) (0.080) 0.079) (0.079)
NORTH 0.107 0.106 0.111 0.109 0.112 0.110
0.072) 0.072) (0.074) (0.074) 0.072) (0.072)
SOUTH 0.164%%% 0.162%%x 0.164%%% 0.162%% 0.164%%% 0.163%%%
(0.060) (0.059) (0.059) (0.059) (0.058) (0.058)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All
the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 2E.4: The Model for a Firm’s Decision to Export with FOREIGN25, SMALL,
LARGE" and VILARGE"

() ) (€) Q) (©) (6
EX 0.916%++ 0.916%+* 0.916%*+ 0.916%** 0.916%%+ 0.917#%
e (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
FOREIGN25. 0.086%++ 0.086%++ 0,087+ 0.086%** 0.086%%+ 0.086%%+
D 0.033) (0.032) (0.033) (0.033) (0.032) (0.032)
Lp 0,048 0.048#5
TFy (0.011) (0.011)
BUETTNER 0.040%* 0.040**
TF ) 0.017) 0.017)
TEp!-BPROD 0.021 0.020
(=1 (0.015) (0.015)
SMALL 007786 L0.077FF0.070%* -0.070% 00854k (0,084
A=) (0.027) (0.026) (0.028) (0.028) (0.027) (0.026)
A 0.079%* 0.080%* 0.077%* 0.078#* 0089 0.090%5
LARGE, ,, (0.032) (0.032) (0.034) (0.034) (0.031) (0.031)
A 0.132%%% 0.133% 0.128%* 0.129%* 0.1607%* 0.162%%
VLARGE,, (0.048) (0.048) (0.057) (0.057) (0.047) (0.047)
wage, 0.008 0.008 0.013 0.013 0.030 0.031
=D (0.028) (0.029) (0.027) (0.027) (0.028) (0.028)
SKILL 0.011 0.010 0.012 0.011 0.010 0.009
D (0.035) (0.035) (0.034) (0.035) (0.035) (0.035)
TRAIN. 0.032 0.032 0.032 0.032 0.038 0.039
) (0.035) (0.035) (0.035) (0.035) (0.035) (0.035)
RDPRODUCT 0.074%* 0.072%* 0.078**
U 0.038) (0.037) (0.037)
RDPRO CESS. 0.078 0.077 0.084
oD (0.057) (0.057) (0.057)
BKKM 0.116 0.116 0.115 0.115 0.113 0.113
(0.071) (0.070) (0.071) (0.071) (0.070) (0.069)
CENTRAL 0.074 0.074 0.071 0.071 0.072 0.072
(0.094) (0.094) (0.094) (0.094) (0.093) (0.093)
EAST 0.066 0.065 0.064 0.064 0.062 0.062
(0.082) (0.081) (0.082) (0.081) (0.081) (0.080)
NORTH 0.103 0.102 0.106 0.105 0.107 0.106
(0.072) 0.072) (0.074) (0.074) (0.073) (0.072)
SOUTH 0.163%%+ 0.161%%* 0.163%%* 0.161%%* 0.163%%* 0.162%%*
(0.060) (0.060) (0.059) (0.059) (0.058) (0.058)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All
the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 2E.5: The Model for a Firm’s Decision to Export with FOREIGN50, SMALL,
LARGE" and VILARGE"

() ) A3) “) (©) (6
EX 0.916%++ 0.916%+* 0.916%*+ 0.916%** 0.917#%+ 0.917#%
e (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
FOREIGNS50. 0.127#%x 0.126%%+ 0.129%%+ 0.129%%+ 0.125%% 0.125%%
D 0.032) (0.032) (0.032) (0.032) (0.032) (0.032)
TEP™ 0.050%# 0.050%%+
A=) (0.011) (0.011)
BUETTNER 0.043%* 0.043**
TF ) 0.017 0.017
(0.017) (0.017)
LABPROD 0.023 0.023
TEE 0.015 0.015)
(0.015) ©.
SMALL 007786 L0.077FF0.070%* -0.069%* -0.085%%%  (0,085%%x
A=) (0.027) (0.026) (0.028) (0.027) (0.026) (0.026)
[ ARCE" 0.077%% 0.079%* 0.074%% 0.076%* 00875 00895
#(r=1) (0.032) (0.032) (0.034) (0.034) (0.031) (0.030)
. ARGE 0,127+ 0.128%* 0.122%* 0.123%* 0.155%%* 0.157#%
(1) (0.048) (0.048) (0.057) (0.057) (0.047) (0.047)
wage, 0.010 0.010 0.014 0.013 0.031 0.032
=D (0.029) (0.029) (0.028) (0.028) (0.028) (0.029)
SKILL 0.012 0.011 0.014 0.013 0.011 0.010
D (0.034) (0.035) (0.034) (0.035) (0.035) (0.035)
TRAIN. 0.033 0.033 0.033 0.033 0.039 0.040
) (0.034) (0.034) (0.034) (0.034) (0.034) (0.034)
*ok )k *ok
RDPRODUCTZ.(H) 0.078 0.076 0.082
(0.039) (0.037) (0.038)
RDPRO CEYS;’(H) 0.083 0.082 0.089
(0.058) (0.057) (0.057)
BKKM 0.121% 0.121* 0.121% 0.121% 0.119% 0.118%
(0.071) (0.070) (0.071) (0.071) (0.070) (0.069)
CENTRAL 0.072 0.072 0.069 0.069 0.070 0.070
(0.096) (0.096) (0.097) (0.096) (0.095) (0.095)
EAST 0.067 0.067 0.065 0.065 0.064 0.063
(0.082) (0.081) (0.082) (0.082) (0.081) (0.080)
NORTH 0.105 0.104 0.109 0.108 0.110 0.109
(0.073) 0.072) (0.074) (0.074) (0.073) (0.072)
SOUTH 0.160%% 0.159%%+ 0.160%% 0.159##+ 0.161 %% 0.159##+
(0.059) (0.058) (0.058) (0.058) (0.057) (0.057)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Time and three-digit industry dummies are included. All
the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.

2E.2 The Model for Country of Origin and a Firm’s Decision to Export
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2E.2.1 Classified Size by Total Labour

Table 2E.6: The Model for Country of Origin and a Firm’s Decision to Export with,
SMALL, I ARGE and 'ILARGE at 25% Cut-off Point for Foreign Ownership

@ ) A3) Q) ) (©6)
EX 0.01456k  0.914% 09145 (914% (09148 (9145
) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
TEPM 0.03286%  (),032%%*
=1 (0.012) 0.012)
BUETTNER 0.030* 0.030%*
TPR(H)
(0.016) (0.016)
TEpL-BPROD 0.037%F¢ 0.036%**
#r=1) (0.013) (0.013)
, _ kokok _ ok N ok N skokok _ kokok ~ skokok
SMALL,, . 0.102 0.102 0.099 0.099 0.110 0.110
(0.023) (0.023) (0.025) (0.025) (0.022) (0.022)
okok okok *okok sokok *okok $okok
LARGE,, 0.107 0.108 0.106 0.106 0.115 0.115
(0.030) (0.030) (0.031) (0.030) (0.029) (0.028)
sokok *okok *okok sokok *okok kofok
I'TARGE,, 0.153 0.154 0.151 0.151 0.169 0.170
(0.037) (0.037) (0.040) (0.040) (0.032) (0.032)
wage, 0.042 0.042 0.040 0.040 0.033 0.033
) (0.030) (0.030) (0.029) (0.029) (0.028) (0.028)
SKILT,, 0.023 0.022 0.025 0.024 0.023 0.022
(0.036) (0.036) (0.035) (0.036) (0.036) (0.036)
TRAIN, ., 0.015 0.015 0.014 0.014 0.015 0.015
(0.036) (0.036) (0.037) (0.037) (0.037) (0.037)
* * *
RDPRODUCTI.(H) 0.068 0.065 0.067
(0.038) (0.037) (0.037)
RDPRO CEYS{(;—1) 0.073 0.070 0.071
(0.057) (0.056) (0.058)
CHINA,,.,, 0.081 0.080 0.080 0.079 0.079 0.079
(0.053) (0.053) (0.053) (0.053) (0.053) (0.053)
EU. 0.059 0.062 0.058 0.060 0.056 0.058
S (0.096) (0.096) (0.096) (0.096) (0.095) (0.095)
JAPAN, 0.105* 0.106* 0.104* 0.105* 0.104* 0.104*
=D (0.055) (0.055) (0.055) (0.054) (0.055) (0.054)
KOREA -0.046 -0.045 -0.052 -0.050 -0.046 -0.044
) (0.066) (0.065) (0.065) (0.064) (0.065) (0.064)
, * * * * * *
]V[ALAYjLi(z-w 0.139 0.138 0.142 0.140 0.138 0.136
(0.080) (0.080) (0.079) (0.079) (0.079) (0.079)
NONEU,, ,, 0.082 0.083 0.085 0.086 0.085 0.086
(0.133) (0.133) (0.131) (0.132) (0.131) (0.131)
OTHER. 0.056 0.055 0.054 0.054 0.054 0.053
D (0.104) (0.104) (0.104) (0.104) (0.105) (0.105)
AUSCAN,, . 0.150 0.149 0.147 0.146 0.150 0.150
(0.102) (0.103) (0.101) (0.101) (0.101) (0.101)
SOUTHASIA, 0.088 0.090 0.091 0.092 0.090 0.092
(0.100) (0.100) (0.098) (0.098) (0.099) (0.099)
~ ok ~ * ~ *ok ~ * ~ ok ~ *
SEASLA,, . 0.192 0.188 0.193 0.188 0.192 0.188
(0.097) (0.099) (0.097) (0.100) (0.098) (0.100)
SINGAPORE,, 0.054 0.053 0.062 0.061 0.053 0.052
(0.065) (0.064) (0.072) 0.072) (0.066) (0.066)
UK. 0.126%* 0.124% 0.124%* 0.122%* 0.123%* 0.121%*
) (0.060) (0.060) (0.061) (0.061) (0.060) (0.060)
Us 0.176%F  0.176% 0176 01768 (177FE (177
) (0.046) (0.046) (0.047) (0.046) (0.047) (0.046)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Region, time and three-digit industry dummies ate included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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2E.2.2 Classified Size by Total Fixed Assets

Table 2E.7: The Model for Country of Origin and a Firm’s Decision to Export with,
SMALL', ILARGE" and I'I.ARGE" at 10% Cut-off Point for Foreign Ownership

@ ) A3) Q) ) ©6)
EX 09165 0916 09165  0.916%*  0917%F (917
) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Lp 0.047%6%  (.047%k*
TR (0.010) (0.010)
BUETTNER 0.039** 0.039+*
Ty (0.017) (0.017)
LABPROD 0.020 0.019
TFR (0.014) (0.014)
4 2007500 _0.075%  -0.068** -0.068%* -0.082%%k 0,082k
SMALL (0.026) (0.026) (0.027) (0.027) (0.026) (0.026)
A 0.079%* 0.081%+ 0.077%* 0.078%* 0.089%%  ().090*
LARGE,, ,, (0.032) (0.032) (0.034) (0.034) (0.031) (0.031)
A 0.130%%%  0.131%  (.126%* 0.127%* 0.158%#%  (.159%%*
VIARGEy (0.047) (0.047) (0.056) (0.056) (0.046) (0.046)
wage., | 0.009 0.009 0.014 0.014 0.031 0.032
) (0.029) (0.029) (0.028) (0.028) (0.029) (0.029)
SKIIL 0.009 0.008 0.011 0.010 0.008 0.007
) (0.036) (0.036) (0.035) (0.036) (0.036) (0.036)
TRAIN. 0.031 0.031 0.031 0.032 0.038 0.038
D (0.036) (0.036) (0.036) (0.036) (0.036) (0.036)
RDPRODUCT 0.072* 0.070* 0.076**
i(+-1)
(0.038) (0.037) (0.037)
RDPRO CESS. 0.077 0.076 0.083
) (0.058) (0.057) (0.057)
CHINA 0.046 0.045 0.045 0.044 0.044 0.043
o) (0.045) (0.045) (0.044) (0.045) (0.044) (0.044)
EU. 0.022 0.022 0.018 0.019 0.022 0.022
S (0.074) (0.073) (0.074) (0.074) 0.072) (0.072)
JAPAN, 0.096* 0.097* 0.097* 0.097* 0.098* 0.099%*
=D (0.053) (0.052) (0.052) (0.052) (0.051) (0.050)
KOREA, 0.113 -8.(1)13 -8.(1);3 -8.(1)23* -8.(1)03 -8.(1)08
i (0.075) (0.074) (0.069) (0.069) 0.071) (0.070)
MALAYSILA 0.196 0.195 0.199* 0.198 0.199 0.198
o) (0.124) (0.124) (0.121) (0.121) (0.123) (0.124)
NONEU. 0.085 0.087 0.094 0.095 0.107 0.108
D (0.129) (0.129) (0.127) (0.127) (0.130) (0.130)
OTHER. 0.084 0.084 0.081 0.080 0.069 0.068
D (0.104) (0.103) (0.105) (0.105) (0.109) (0.108)
AUSCAN. 0.172% 0.172* 0.167+ 0.167* 0.168* 0.168*
) (0.090) (0.090) (0.088) (0.088) (0.086) (0.086)
SO UTHASIA -0.023 -0.022 -0.010 -0.008 0.000 0.001
o) (0.043) (0.043) (0.041) (0.041) (0.038) (0.038)
SEASLA,, . -0.175% -0.170% -0.175% -0.171% -0.183%* -0.179%
= (0.092) (0.095) (0.092) (0.094) (0.091) (0.092)
SINGAPORE 0.027 0.026 0.036 0.035 0.028 0.027
=D (0.064) (0.064) (0.072) (0.072) (0.062) (0.062)
UK. 0.113%* 0.112%* 0.113%* 0.113%* 0.121%* 0.121%*
) (0.053) (0.053) (0.054) (0.054) (0.051) (0.051)
Us 0.124% 0.126%* 0.122%* 0.124%* 0.126%* 0.128%*
) (0.053) (0.053) (0.054) (0.053) (0.055) (0.054)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Region, time and three-digit industry dummies ate included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 2E.8: The Model for Country of Origin and a Firm’s Decision to Export with,
SMALL', LARGE" and I'.ARGE" at 25% Cut-off Point for Foreign Ownership

@ 2 A3) Q) ©) (6)
EX 0.916%  0.916™* 09160  0.916%* 0917+ (917
D (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Lp 0.048%5% (), 047%k*
TF (0.011) (0.011)
BUETTNER 0.040%% 0.040%*
Ty (0.017) (0.017)
L.ABPROD 0.020 0.020
TFR (0.014) 0.014)
A 0.0778% 0,077 0.070% -0.070%+ 0.085%#% _0,085%**
SMALL - (0.027) (0.026) (0.028) (0.028) (0.027) (0.026)
I AR ok *ok *ok ok *okok kokok
GEﬁ‘-“ (()60(?3()2) (()605312) ?6007375) ?60()738 5) (()60539 1) ?60()93() 1)
A 0.129%%k  0.130%  (.125%* 0.126%* 0.157#%  (.158%%*
VIARGE, ., (0.048) (0.048) (0.057) (0.057) (0.047) (0.047)
W a8 i) (()60826 8) ?60(?268) (()60(}217) (()60()12() 7) ?60()258) ?(50025 8)
SKITL 0.011 0.010 0.012 0.011 0.010 0.009
D (0.035) (0.035) (0.035) (0.035) (0.036) (0.036)
TRAIN. 0.032 0.032 0.032 0.032 0.038 0.039
D (0.036) (0.036) (0.036) (0.036) (0.036) (0.036)
RDPRODUCT 0.071* 0.069* 0.075%*
i(1-1)
(0.038) (0.037) (0.037)
RDPROCESS. 0.075 0.074 0.081
) (0.057) (0.057) (0.057)
CHINA,,.,, 0.075 0.074 0.073 0.073 0.072 0.071
(0.052) (0.052) (0.052) (0.052) (0.051) (0.051)
EU. 0.039 0.040 0.037 0.038 0.040 0.041
oD (0.087) (0.086) (0.087) (0.086) (0.086) (0.085)
JAPAN, 0.100% 0.101%* 0.101* 0.101* 0.101%* 0.101%*
) (0.053) (0.052) (0.052) (0.052) (0.051) (0.050)
KOREA, 0069 008 0% 00 0065 006
MALAYSIA 0.120 0.118 0.127 0.125 0.121 0.119
oD (0.087) (0.087) (0.088) (0.087) (0.085) (0.085)
NONEU. 0.088 0.090 0.097 0.098 0.109 0.111
D (0.127) (0.127) (0.125) (0.126) (0.128) (0.128)
OTHER. 0.085 0.084 0.081 0.081 0.067 0.066
) (0.102) (0.102) (0.104) (0.104) (0.108) (0.107)
AUSCAN. 0.157+ 0.157* 0.153* 0.153* 0.154* 0.154*
=) (0.092) (0.092) (0.090) (0.090) (0.088) (0.088)
SO UTHASIA 0.116 0.118 0.121 0.122 0.124 0.126
D (0.094) (0.094) (0.092) (0.092) (0.089) (0.089)
SEASLA,,, -0.169* -0.164% -0.170% -0.165% -0.178%* -0.174%
‘ (0.095) (0.097) (0.095) (0.097) (0.093) (0.095)
SINGAPORE 0.040 0.039 0.050 0.050 0.040 0.039
) (0.066) (0.065) (0.075) (0.075) (0.064) (0.064)
UK. 0.118%* 0.116%* 0.118%* 0.117+%* 0.127+* 0.125%*
e (0.055) (0.056) (0.056) (0.056) (0.053) (0.054)
Us 0.74%6%  Q175%kk (17586 Q175% Q175%k (,175%%
oD (0.049) (0.049) (0.049) (0.049) (0.050) (0.050)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Region, time and three-digit industry dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 2E.9: The Model for Country of Origin and a Firm’s Decision to Export with,
SMALL', LARGE" and I'.ARGE" at 50% Cut-off Point for Foreign Ownership

@ 2 A3) Q) ©) (6)
EX 0.916%  0.916™* 09160  0.916%* 0917+ (917
D (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
TEP™ 0.051%8%  (,050%%*
#r=1) (0.010) (0.010)
TEpPUETTNIR 0.045%6%  (.044%5%
A=) (0.016) (0.016)
TEp - BPROD 0.024* 0.023
(+=1) (0.014) 0.014)
SMALL 0.0778% 0,077 -0.069% -0.069%+ 0.085%#% _0,085%**
=1 (0.026) (0.026) (0.027) (0.027) (0.026) (0.026)
[ ARCE" 0.076%* 0.078%* 0.073%* 0.074%* 0.086%%%  (.088%x*
=1 (0.032) (0.032) (0.034) (0.034) (0.031) (0.031)
M ARGE" 0,126k 0127+ (.120%* 0.121%* 0.155%0%  (.157%%
(=1 (0.048) (0.048) (0.056) (0.056) (0.047) (0.047)
wage,,_, 0.010 0.010 0.013 0.013 0.032 0.033
) (0.029) (0.030) (0.027) (0.027) (0.029) (0.029)
SKITL 0.015 0.014 0.016 0.015 0.013 0.012
D (0.036) (0.036) (0.035) (0.036) (0.036) (0.036)
TRAIN. 0.033 0.033 0.033 0.033 0.040 0.040
D (0.034) (0.034) (0.035) (0.035) (0.035) (0.035)
RDPRODUCTW_U 0.079** 0.076** 0.083**
(0.038) (0.037) (0.037)
RDPRO CESS[(,_U 0.083 0.082 0.089
' (0.058) (0.057) (0.057)
CHINA 0.177%* 0.177%* 0.174%* 0.174%* 0.171%* 0.171%*
=) (0.076) (0.076) (0.075) (0.075) (0.075) (0.076)
EU. 0.110 0.111 0.109 0.110 0.110 0.112
=) (0.113) 0.112) (0.112) (0.111) 0.111) (0.111)
JAPAN, 0.139%6%  0139%kk (14100 01408 Q138%k (,]138%0x
) (0.040) (0.039) (0.039) (0.039) (0.039) (0.038)
KOREA, -0.030 -0.029 -0.041 -0.040 -0.037 -0.036
' 0.077) (0.076) (0.074) (0.073) (0.073) (0.072)
MALAYSLA,,., -0.092 -0.094 -0.084 -0.085 -0.094 -0.096
(0.082) (0.081) (0.078) 0.077) (0.083) (0.082)
NONEU, ., -0.016 -0.013 -0.007 -0.004 0.002 0.005
(0.078) (0.079) (0.075) 0.077) (0.075) (0.076)
OTHER,, ,, -0.028 -0.029 -0.034 -0.035 -0.057 -0.058
(0.080) (0.081) (0.081) (0.081) (0.084) (0.085)
AUSCAN,,_,,
SO UTHASIA 0.002 0.002 0.004 0.004 0.010 0.010
D (0.077) 0.077) (0.077) (0.077) (0.076) (0.075)
SEASLA,,_,
SINGAPORE,, 0.198%6% (0 195%kk  (0237Fkk  (0235%6 (188%kk  (),186%k
(0.047) (0.047) (0.063) (0.064) (0.049) (0.049)
UK. 0.101 0.099 0.102 0.100 0.102 0.099
e (0.075) (0.075) (0.075) (0.076) (0.075) (0.076)
Us 0.15206% Q. 152%kk (15000 (.150%F%  (148%% (1495
oD (0.054) (0.054) (0.053) (0.053) (0.057) (0.057)
Observations 9049 9049 9049 9049 9049 9049

Notes: Robust clustered standard errors in parentheses. Region, time and three-digit industry dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Exporting and Financial
Health

3.1 Introduction

Export promotion policies are adapted by both developed and developing countries as a means
to encourage growth through trade. Many studies have tried to investigate and answer the
question of whether firms should self-select into export markets or not. However, in practice
we observe that not every firm exports, perhaps because firms have different specific
characteristics and performances. As a result, it can be concluded that the entry decision to
export is determined by various factors (see e.g. Roberts and Tybout 1997, Bernard and Jensen
1999, 2004, Kimura and Kiyota 2006). The majority of studies have concentrated on developed
rather than developing countries. Recently, developing countries, especially the NICs, have
managed to grow rapidly through an openness to trade strategy (World Bank 1993, and Edwards
1993 and 1998). It is therefore interesting to focus on the factors that influence the export

strategies of developing countries.
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For the new Asian Tigers (Malaysia, Thailand, the Philippines, and Indonesia), there are a
limited number of studies that examine export activities and the probability of exporting (see e.g.
Hallward-Driemeier ef al. 2002 for East Asia, Sjoholm 2003, Blalock and Gertler 2004, Blalock
and Roy 2007 for Indonesia). Some studies try to answer whether exporters become good firms
by investigating the effect on productivity after firms export. For evidence of learning-by-
exporting, productivity or output or both should increase after firms export (see for example

Clerides ez al. 1998, Van Biesebroeck 2005, Alvarez and Lopez 2005, Kimura and Kiyota 2000).

Apart from firm-specific characteristics, sunk entry costs are considered to be one of the
important factors that determine the decision to enter export markets due to the fact that sunk
entry costs are arguably a barrier to the entry (Cabral and Ross, 2008). Melitz (2003) also argues
that firms must pay the variable and sunk entry costs of exporting in order to enter export
markets. Such costs that are faced by firms prior to export are considered as a form of
investment. However, because of imperfect capital markets, firms are likely to face credit
constraints. Therefore, the investment decision arguably depends upon internal finance. Thus,
one may argue that the financial balance sheet and financial variables will have a significant

impact on the capability of firms’ investment.

From a developed countries perspective, Greenaway e /. (2007) investigate the relationship
between financial factors and firms’ investment in the UK. However, the nature of developed
countries is different from developing countries, for example they may have different stages of
financial market development or financial sector reform. Since financial markets are the sources
to obtain external funding for investment, we can therefore assume that the investment
behaviour of firms and the factors affecting the probably of exporting are likely to be different
in countries with different levels of development. In addition, if we consider the relationship

between the structure of ownership and access to funding, domestic firms may face some
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obstacles to obtain external funding as they rely only on borrowing from domestic financial
markets. In contrast, foreign-owned firms are less likely to face a credit constraint problem

because they are typically large and tend to receive support from their parent company.

This chapter is an extension of Chapter two where we emphasise on how the financial health of
a firm relates to its export decision. We re-examine the factors that affect a firm’s entry decision
into export markets using the same data set. The model in Chapter two is extended by including
financial variables in our estimations because they indicate a firm’s ability to invest in order to
enter and operate in export markets. We assume that the financial balance sheet and investment
are linked. Different specific characteristics such as the structure of ownership, productivity,
wage, firm size, etc. are also included in our estimations. In addition, we investigate factors
affecting the entry decision into export markets of different sub-samples according to the
structure of ownership. Once a firm participates in exporting, we further examine how various

factors affect the export intensity.

We find that the entry decision into export markets depends upon various factors that are
consistent with results in Chapter two. Foreign ownership positively affects a firm’s decision to
enter export markets. Large firms are more likely to export compared to small firms.
Productivity also increases the probability of exporting. Most importantly for this chapter, the
financial health of a firm is found to have a significant effect on the decision to export. Firms
that have a high liquidity ratio are more likely to become exporters. In contrast, if we measure
firm’s financial health by the leverage ratio, high leveraged firms are less likely to export. After
firms export, we find some evidence that financial health affects their export intensity. Other
firm characteristics also determine the elasticity of export sales. These findings for Thailand are

potentially important for government policy not only in the implementation of entry-promotion
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and export promotion policies but also in signalling about the financial market development and

the importance of financial sector reform.

The remainder of this chapter is organised as follows. Section 3.2 summarises the theoretical
and empirical literature. Section 3.3 outlines and discusses the empirical model, variables and

data. Section 3.4 provides the discussion of the estimated results. Section 3.5 concludes.

3.2 Literature Review

3.2.1 Firm Characteristics and the Decision to Export

As discussed in Chapter two, a firm’s decision to export is determined by a number of factors.
Theoretically, Roberts and Tybout (1997) explain the model of export market participation as
firstly each firm 7 has to maximise its revenue subject to the current information available to
firm 7. The current profit function (TAE”) therefore is a combination of the current revenue (R,)

and the difference in the expected value of maximise revenue if a firm exports and if not.

Once a firm is able to indentify its expected profit and revenue then a firm can decide whether
or not to enter the export market or even decide to exit conditional upon Equation (2.4) in
Chapter two where firm 7 at time 7 chooses to export if the expected gross profit and revenue
(TAEN) is greater than the current period cost (¢, ) together with sunk entry costs (S,). Roberts
and Tybout (1997) point out that a firm’s export decision not only depends upon its profit and
revenue but also depends upon differences in firm characteristics (Z,). Therefore, the

estimated model can be specified as Equation (2.5) in Chapter two.
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In the empirical analysis, Roberts and Tybout (1997) use data for Columbian firms from 1981 to
1989. They include sunk entry costs and firm characteristics such as wage, firm size, age, etc. in
a vector Z. Sunk entry costs are positive and significantly determine a firm’s decision to export
in Columbia. Large firms and old firms are more likely to become exporters. Such findings lead

to the implication of entry-promotion policies which reduce the entry costs faced by firms.

Many empirical studies are based on the framework of Roberts and Tybout (1997) and extend
the model to investigate firm-level characteristics and other factors that would influence the
export decision in both developed and developing countries (see for instance, the US (Bernard
and Jensen 1999, 2004); the UK (Greenaway and Kneller 2004, Kneller and Pisu 2004);
Germany (Bernard and Wagner 2001); Spain (Farifias and Martin-Marcos 2007); Taiwan (Aw ez
al. 2000, 2007); Japan (Kimura and Kiyota 2006)). Lopez (2005), Wagner (2007), and
Greenaway and Kneller (2007) present detailed surveys of the empirical literature on exporting

and firm heterogeneity.

Bernard and Jensen (1999 and 2004) try to identify factors that affect the probability of
becoming an exporter using US manufacturing firm-level data. Various firm characteristics such
as firm size, productivity, wage, etc. are included. All independent variables are lagged by one
year in order to avoid possible simultaneity problems. One and two years lagged are used as
proxies for sunk entry costs. Both studies found that past export experience or sunk entry costs
have positive and significant effects on a firm’s entry decision. Similar positive and significant
results are also found for the coefficients of firm size, productivity wage and product changed.
Bernard and Jensen (2004) include additional factors such as structure of ownership (foreign
owned or domestic owned), government subsidies and spillovers. Being foreign owned
increases the probability of exporting. Spillover effects from export activities are negligible.

Export promotion subsidies have no impact on the probability of exporting.
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Greenaway and Kneller (2004) also perform an empirical analysis of the determinant of a firm’s
decision to export in the UK. Other than firm characteristics, they include additional factors
capturing industrial and geographical agglomeration in the model. The results for sunk entry
costs, firm size, productivity and wage are consistent with the findings of the US with positive
and significant coefficients. Industrial and geographical agglomerations also influence the entry
decision. Khneller and Pisu (2004) extend the decision to export model by emphasising the
importance of structure of ownership and origin of ownership. Foreign-owned firms are more
likely to export. The positive significance of some origins suggests that the findings are

consistent with the export-platform FDI hypothesis.

Another UK study by Girma ez @/ (2004) applies matching and difference-in-differences
techniques to investigate the link between exporting and firm performances. Girma ez al. (2004)
find that exporters and non-exporters typically differ in size and productivity. Exporters are
larger and more productive than non-exporters. They also find evidence to support the
hypothesis that firms self-select into export markets and learn by exporting whereas productive
firms are more likely to export and their productivity tends to be further increased after firms
export. Greenaway ef al. (2005), and Arnold and Hussinger (2005) also employ similar
techniques to Girma e/ a/. (2004) to examine exporting and firm performance in Sweden and
Germany, respectively. For Sweden, there is no evidence of learning-by-exporting since
productivity pre- and post-entry do not differ. For Germany, Arnold and Hussinger (2005) find
that more productive firms self-select into export markets. This evidence supports the self-
selection hypothesis which is consistent with the findings in the previous studies of German
firms by Bernard and Wagner (1997 and 2001). However, firm productivity does not improve

after the entry into export markets (Arnold and Hussinger, 2005).
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Kimura and Kiyota (2006) employ a random probit model to identify factors that affect the
decision to export and to engage in FDI in Japan between 1994 and 2000. They find that the
coefficient for sunk entry costs, FDI dummy, foreign ownership dummy, TEFP, firm size and
R&D are all positive and significant. These findings support the statement that good firms

become exporters.

Delgado e al. (2002) examine firm productivity and exporting of the Spanish manufacturing
firms. Their results support the hypothesis that highly-productive firms self-select into export
markets. A recent study of Spanish firms by Farifias and Martin-Marcos (2007) find that
exporters differ from non-exporters in size, productivity, wages and innovation. They find

evidence of firms self-selecting into, and out of, export markets.

Campa (2004) investigates the relationship between the fluctuation of exchange rates and a
country’s trade balances. The rise and fall in exchange rates affect a country’s trade balance
through the export and import behaviour of individual firms. Campa (2004) examines Spanish
manufacturing firms to explain the relationship between the changes in exchange rates and the
export participation of each firm for the entry decision and the level of output exported. Sunk
costs are found to be one of the important factors determining the entry into or exit from
export markets. However, the results show that sunk costs are not related to the exchange rate.
As the exchange rate changes, only the volume of output alters, meaning firms respond to the

changes by adjusting quantities of exports rather than number of exporting firms (Campa, 2004).

For studies on developing countries, Alvarez and Loépez (2005) test the existence of both the
self-selection and the learning-by-exporting hypothesis using Chilean plants. Productivity, firm
size, foreign capital, foreign licences, ratio of skill labours, age and investment are significant
factors that affect the probability of beginning to export. Apart from age, all variables are more

likely to increase the probability of beginning to export. Such findings support the self-selection
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hypothesis. In addition, Alvarez and Loépez (2005) also find the evidence of learning-by-

exporting for the new entrants where productivity is further increased after firms export.

Blalock and Roy (2007) emphasise the effect of the financial crisis on the export behaviour of
Indonesian firms. They find that the rate of entry into and exit from export markets increased
significantly. The financial crisis and the devaluation of the Indonesian currency had an effect
on firms’ liquidity constraints so some exporters may have chosen to exit the market. In the
mean time, some firms may find the depreciation of the exchange rate to be profitable and
therefore decide to enter the export markets. Foreign-owned firms in the pre-crisis that
invested in R&D and training were more likely to continue exporting. Surprisingly, the

productivity in the pre-crisis period has no impact on the decision to continue exporting.

In summary, heterogeneous firms have different specific characteristics hence the decision of
each firm to enter export markets is different. Various factors are used to examine a firm’s entry
decision into export markets. The results for both developed and developing countries are
broadly consistent with sunk entry costs, productivity, structure of ownership, size, etc. being
important factors in determining the entry decision. Next, we provide a summary of the
literature emphasising financial factors and explain how they are linked to investment and

exporting.

3.2.2 Firm-Level Investment and Financial Constraints

A numbers of financial constraints or financial variables have been studied and investigated with
regard to their links with different types of a firm’s investment such as fixed investment and
inventory investment. In the case of imperfect capital markets, it is difficult for financially

constrained firms to obtain external sources of funds. Therefore, investment should depend
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positively on internal finance especially liquid assets such as cash flow. Inventory investment is
arguably more sensitive to financial variables than fixed investment because of its high liquidity
and can be adjusted more easily at low costs (Carpenter ¢ 2/ 1994 and Guariglia and Mateut
2005). For that reason, recent studies place more emphasis on the relationship between

inventory investment and financial constraints.

Bond and Meghir (1994) investigate the importance of a firm’s investment that relates to the
accessibility of internal funds in the UK. The assumption of the hierarchy of the finance model
is different from the standard neoclassical model because it assumes that an investment funded
by internal finance costs less than using external sources of funds. An empirical result from an
estimation of dynamic investment models using GMM estimation technique reveals that a firm’s

investment in the UK is sensitive to internal funds (Bond and Meghir 1994).

Many empirical studies have found that cash flow only proxies the shift in demand for
investment but does not sufficiently capture financial constraints. Fazzari and Petersen (1993)
try to fill in the gap by emphasising the role of working capital as a measure of liquidity in order
to investigate the effect of financial constraints on fixed investment. They found evidence that
working capital investment is sensitive to fluctuations in cash flow. Therefore, when firms face
financial constraints, they tend to use working capital as a source of funds to smooth fixed

investment relative to cash-flow shocks (Fazzari and Petersen 1993).

Rather than focus only on the explanation of fixed investment, a few studies have tried to
examine the effect of internal finance on inventory investment. Kashyap ef a/. (1994) try to
explain the movement of inventory investment particularly during the tight monetary policy
period (1981-1982) in the US. They found evidence that financial factors affected the change in

inventory investment within firms.
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Similar results are found in the study of Carpenter ¢z al. (1994) using quarterly panel data of US
manufacturing firms. They explain that the fluctuation of internal finance has a direct impact on
inventory investment. Because of imperfect capital markets, the shock in internal finance leads
to an adjustment in investment (Carpenter ez 2/ 1994 and Hubbard 1998). Carpenter et al.
(1994) found that fixed investment of financially constrained firms decreases proportionally less
than a reduction in inventory investment because inventory investment can be adjusted at lower

cost relative to othets.

Guariglia (1999) also finds a significant relationship between internal finance and inventory
investment in the UK. During recessions, financial constrained firms tend to suffer more and
therefore reduce their inventory investment especially of work-in-process and raw material
inventories. In addition, Guariglia and Mateut (2005) employ augmented error-correction
inventory investment equations to examine the evidence of financial constraints, firm’s
investment and global engagement status in the UK using micro-level panel data between 1993
and 2003. They found that inventory investment is significantly affected by financial variables
of which the level of the effect depends upon the possibility of facing financial constraints. If
firms participate in global activities, they are less likely to face financial constraints problems as
they have greater access to both domestic and international financial markets. Therefore, the
inventory investment of those firms is less sensitive to financial variables than is the case for
domestic firms. The findings from the study of Guariglia and Mateut (2005) suggest that trade
openness is good for a country because trade helps to reduce the level of financial constraints

faced by firms and stimulates investment.

In other European countries, Vermeulen (2002) investigates the relationship of financial
accelerator and investment using data for Germany, France, Italy and Spain between 1983 and

1997. The evidence shows that a financial accelerator affects a firm’s investment spending.
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Financial health and firm size also matter such that the investment spending of small firms that
have a weak balance sheet is affected the most. Another European study by Konings ez /.
(2003) examines the link between investment and financial constraints in transition economies,
Poland, the Czech Republic, Bulgaria and Romania from 1994 to 1999. Firms’ investment
decisions in Poland and the Czech Republic are more sensitive to internal finance constraints
than in Bulgaria and Romania. This can be explained by the soft budget constraints that occur
in the two least advanced transition economies, Bulgaria and Romania, which means that firms
in these two countries cannot operate under liquidity constraints conditions (Konings ef /.

2003).

Bond e al. (2003) use financial factors to explain a firm’s investment behaviour in Belgium,
France, Germany and the UK with the aim to distinguish whether different financial systems in
each country have different impacts on financial constraints and investment. For UK firms,
internal finance seems to be an important source of investment. If the desired investment could
not be funded by internal finance, firms are likely to face investment constraints. Such a finding
is clearly explained by the structure of the market-oriented financial system in the UK, which
does not perform very well in channelling investment funds compared to the continental

European financial system.

Harrison and McMillan (2003) examine the Ivory Coast’s direct foreign investment and
domestic credit constraints by using an augmented Euler investment model that includes the
proxies for financial distress, i.e. debt to asset ratio and the interest coverage ratio. Since
domestic credit constraints are one of the obstacles for future investment of firms, the inflow of
direct foreign investment would alleviate domestic credit constraints. The finding from the
Ivory Coast suggests that overall domestic firms suffer more from the domestic credit

constraints than foreign firms. In addition, Harrison and McMillan (2003) split the sample into
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public and private firms. For domestic public firms, the investment decisions do not depend
upon the debt to asset ratio and interest coverage. However, for domestic private firms, their
investment decisions are more likely to be affected by credit constraints compared to foreign

firms.

In summary, there are a growing number of studies that examine the impact of financial factors
on investment decisions. Based on the assumption of imperfect capital markets, some firms
may face obstacles to external finance. Therefore, their investment decision depends upon the
internal finance or financial health of firms. Empirical results from the literature support the
hypothesis that investment such as inventory and fixed investment is sensitive to internal
finance. In the next sub-section, we summarise the literature that studies the relationship
between financial factors and a firm’s investment in sunk entry costs and variable costs in order

to start exporting and to remain in the export markets.

3.2.3 Financial Factors and Firm’s Export Behaviour

In order to enter export markets, a firm faces a form of investment known as sunk entry costs
(Melitz 2003, Roberts and Tybout 1997, Bernard and Jensen 2001, 2004 and Chaney 2005).
Such investment will be influenced by the financial health or financial constraints of a firm.
Many studies have considered both directly and indirectly the relationship between financial

factors and the decision to export.

A study by Campa and Shaver (2002) considers the indirect link and focuses on the liquidity
constraint and capital investment of exporters and non-exporters. They expected that multi-
nation exporters should receive more stable income through the diversification of export

destinations than single nation exporters. Using Spanish manufacturing sector data for 9 years,
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they show that exporters receive more stable cash flows and have more stable capital investment
compared to non-exporters. In addition, exporters are likely to have fewer liquidity constraint
problems. In contrast, non-exporters seem to suffer more than exporters during the domestic

business cycle.

Chaney (2005) emphasises the effect of currency devaluation on the trade balance and develops
a model of international trade where liquidity constraints are one of the essential determinants
of being an exporter. In international trade, firms need to pay fixed costs including sunk entry
costs in order to enter export markets. This indicates that firms’ financial health is very
important in determining export behaviour. Firms that are able to generate sufficient liquidity
seem to enter export markets while liquidity constrained firms are unable to export as they do
not have adequate funds to cover sunk entry costs. However, when the exchange rate
appreciates, it means there is an increase in domestic assets in terms of foreign price so some of

those firms that have liquidity constraints are able to start exporting during that period.

More recent studies consider the impact of financial factors on the decision to export.
Greenaway ez /. (2007) find evidence for the UK that the financial health of exporters is better
than non-exporters. Among exporters, continuous exporters have a healthier financial balance
sheet than starters. The results also show that financial factors of firms such as liquidity and
leverage determine firms’ likelihood to export. Greenaway e a/. (2007) find that liquidity has a
positive and significant effect on the decision to export while leverage has a negative and
significant effect. In addition, once a firm participates in export markets, it helps to improve the
firm’s financial health. For other firm characteristics, foreign ownership and subsidiaries have
positive and significant effects on the decision to export. Firm sizes that are very small, small,
medium and large have negative and significant coefficients. The results of TFP are mixed with

insignificant coefficients.
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Another recent study by Garcia-Veg and Guariglia (2007) focuses on the explanation of income
volatility on financial constraints that affects the probability of exporting. Garcia-Veg and
Guariglia (2007) build a model by assuming that each firm has to borrow from external sources
in order to operate in the market. In addition, the model also assumes that each particular firm
faces a normally distributed income shock. Garcia-Veg and Guariglia (2007) try to link firms’
productivity and volatility to the ability of firms to access external sources of borrowing. They
explain that more productive and less volatile firms are able to acquire cheaper loans while less
productive and more volatile firms are more likely to face a higher cost of borrowing. It can be

concluded that the cost to obtain external funds depends positively upon the degree of volatility.

When a country is open to trade, exporting firms are likely to face two possible contrasting
effects. First, if firms are able to pay sunk entry costs and enter export markets, their financial
constraints are likely to decrease. Second, an increase in competition in export markets causes
an increase in the probability to exit or to go bankrupt for some firms, which therefore raises the
difficulty to gain access to external sources of funds. Using UK data, Garcia-Veg and Guariglia
(2007) find empirical evidence that more volatile firms are more likely to go bankrupt so in
order to continue to operate in the market they have to be more productive, and therefore are

more likely to become exporters.

From these empirical studies, we found that financial factors and investment in the entry
decision to export are linked as each firm faces sunk entry costs prior to export. If firms can
afford to pay such costs, they thus enter the export markets. In the next section, we build a
model to investigate whether financial factors and firm characteristics actually affect a firm’s

export decision.
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3.3 Methodology and Data

In this chapter, we follow the economic methodology as previously discussed in Chapter two.
We extend the empirical model in Chapter two by including measures of a firm’s financial health
in order to explain how financial health affect the export participation. We discuss our model
and briefly about methodology in the first sub-section. We then describe variables included in

the model and finally about data.

3.3.1 Model

Our empirical model includes factors based on guidance from the previous theoretical and
empirical literature. We extend the empirical model (Equation 2.8) in Chapter two where we
include different measures of a firm’s financial health in the model. Since a firm’s financial
status or financial health is considered to be an indicator of a firm’s ability to pay sunk entry
costs in order to enter export markets and also the capacity to export for the existing exporters,
we exclude the lag of export status from the model. Similarly to Chapter two, we lag all
independent variables by one year to avoid possible simultaneity problems. Thus, our model is

given by:

EX, =a+ B HNANCE,, , + f,FOREIGN,,_, + BTFP,
+BSMALL;, _, + ﬂSLARGE.‘fH) + BITARGE,,

1(+-1) (1)

+:B7”/dg€f(f71) + ﬂSSKIL‘Lf(l—l) + ﬁ‘)TRAIZ\Ti(X—l) + 1810 RD 3.1

+> B.REGION, +e¢,

r=1
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where EX is a dummy for export status of firm 1.
FINANCE is a firm’s financial variable or financial ratio.
FOREIGN is a dummy variable to indicate the structute of ownership whether it is
foreign or domestic owned.

TFP is total factor productivity of a firm.
SMALI" is a dummy variable to represent a small firm.
IL.ARGE" is a dummy variable to represent a large firm.

I'TARGE" is a dummy variable to represent a very large firm.

wage is the log of wages per employee.

SKILL is a ratio of skilled labour to total labout.

TRAIN is a dummy variable for both in-house and outside training.

RD is a dummy variable of whether a firm engages in R&D.

REGION is a vector of five regional dummies which indicate the regional location of a
firm.

& 1s the error term.

Our model is estimated using pooled probit estimation even though there are several alternative
estimation techniques suggested by the previous empirical literature such as fixed and random
effects probit, a linear probability model and a GMM first differences estimator. Due to our
relatively short panel compared to other studies, the implementation of these alternative

estimation techniques is not possible.

Apart from region dummies, we also include twenty-two two-digit industry and two year
dummies to control for unobserved industry and time varying effects. Additionally, we allow

for robust clustering at two-digit industry level. The robust variance estimation alleviates the
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problem of heteroscedasticity in the error terms and the clustering helps to relax the
independence assumption and requires only that the observations are independent across

industtries.

3.3.2 Variables

For financial variable (FINANCE,, ,,), which represent the financial health of a firm, we use

(1)
different proxies with different definitions of the financial ratio, i.e. liquidity and leverage, based
on previous studies of financial constraints (see e.g. Fazzari and Petersen 1993, Chaney 2005,
Greenaway e al. 2007). First, liquidity is used to measure a firm’s ability to invest as a proxy of
the capacity of a firm to pay sunk entry costs in order to start exporting. In this chapter, we

define liquidity ratio (LIQUIDITY,, ) follow Gteenaway ef al. (2007) and measured as the

current assets less liabilities divided by total assets. Second, two alternative definitions are used

to classify the financial leverage ratio. Our first definition (LEVERAGEL,, , ) represents

i(r—1
short-term debt to asset ratio defined as the current liabilities divided by current assets while our

second definition (LEVERAGE2,, ) reptresents the long-term debt to asset ratio and is

i(-1
defined as total liabilities divided by total assets. We expect that the liquidity ratio will have a
positive effect on a firm’s decision to export. Firms that have a high liquidity ratio are more
likely to export. In contrast, the leverage ratio would be expected to have a negative effect on

the export decision.

Foreign ownership (FOREIGN,, ;) captutes the structure of a firm’s ownership. We define a

firm as foreign owned if at least 10% of its shares belong to foreigners. Therefore, we generate

a dummy equal to 1 if a firm is foreign owned and 0 otherwise. We also define our foreign

ownership dummy at 25% and 50% levels (FOREIGN25,, , and FOREIGNS50,, ) in our

i(r-1)
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sensitivity analysis. Foreign firms invest in a host country for different reasons, for example as
an export-platform or resource seeking or market seeking. The estimated sign of coefficient for
this variable would reveal the incentive for investment. Since we know that foreign firms tend
to have more advanced technologies and a higher ratio of skilled labour than domestic firms,
such advantages would therefore enhance the productivity of foreign-owned firms. We

therefore expect a positive relationship between foreign ownership and the export decision.

Total factor productivity (TFP,, ) is an indicator of a firm’s efficiency in the production
process. We use a semi-parametric approach following Levinsohn and Petrin (2003) that takes

account of unobserved firm-specific productivity shock (TPP(L: ). We also use other alternative

techniques to measure TFP in the sensitivity analysis. First, an R&D estimator of TFP

(TEPPPP™Y by Buettner (2003) is the estimation of a semi-parametric and nonlinear least

i(e-1)
: LABPROD :
square regression that accounts for endogenous R&D. Second, TFP< . is the simple labour

productivity which is defined as the log of value added divided by total labour. The existing
empirical evidence suggests that highly productive firms are more likely to enter export markets
(Bernard and Jensen 1999, 2004, Greenaway and Kneller 2004, Kneller and Pisu 2004, Farifias
and Martin-Marcos 2007). Therefore, we expect TFP to have a positive effect on a firm’s

decision to export.

Firm size is considered as one of the important factors that determine export decisions because
it is a measure of firm’s success. We believe that large firms are more likely to export than small
firms because large firms tend to have higher production capacity. In this chapter, we classify
firm size slightly different from Chapter two. Since this chapter relates to the financial status of

a firm, we classify firm size into different groups according to total fixed assets rather than total
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employment.' For small firm (SMALIL;/

«1)) > @ dummy variable equals 1 if the total fixed assets
in firm 1 at time t—1 falls in the first quartile distribution of the capital stock for all firms

operating in the same two-digit ISIC level (Revision 3) as firm | at time t—1. For medium

(MEDIUM!

i(1-1

), large (LARGE,

1)) and very large firm (T/LARGE?H)) , we use the same
method as we classify small firm, total fixed assets of firm i at time t—1 falls in the second,

third and forth quartile of the total fixed assets distribution respectively. In the analysis, we omit

MEDIUM firms.

Wage (wage,, ) is an indicator of the quality of the workforce. Wage is defined as the log of

wages per employee where wages per employee are the ratio of total wage payments to total
workers less owners who do not receive wages. Employees who receive high wages tend to be
the skilled and professional workers whereas low wage employees tend to be unskilled workers.
It can be concluded that the quality of the workforce has a positive effect on wage income.
Therefore, firms that pay high wages, which means firms have high quality of labour, are
expected to have higher probability of exporting. Another indicator for the quality of workforce

is ratio of skilled labour (SKILL,, ) which is defined as the ratio of professional and skilled

worker to total worket.

For training (TRAIN

y)» @ dummy is equal to 1 if employees within a firm receive formal
training either in-house or outside training or both at least once, and 0 otherwise. Workers who

receive training tend to have had an increase in their working expertise and competence.

Training is expected to be positively correlated with the probability of exporting.

1A previous empirical study on financial factors and exporting by Greenaway ez a/ (2007) also uses assets to classify
different categories of firm size.
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In terms of R&D (RD,, ), we distinguish R&D activities into different types. First, product

R&D (RDPRODUCT,, ,,) represents an enhancement in the quality of existing products and

(1)
new product lines. A dummy equals 1 if a firm carries out R&D in products and 0 otherwise.
Firms that invest in product R&D are more likely to export as such investment is expected to

improve the quality of products to meet the qualify standard of exporting. Second, production

process R&D (RDPROCESS,, ) is an improvement in production technology to produce a

higher quality of product at a lower cost of production. A dummy equals 1 if a firm carries out
R&D in the production process and 0 otherwise. Firms that perform production process R&D

are also more likely to export as they are assumed to have lower costs of production.

3.3.3 Data

We use the same data set as Chapter two which is an unbalanced panel of firm-level data during
the period 2001 and 2004 from the Annual Survey of Thailand’s manufacturing industry by the
OIE. The data includes information on standard firm characteristics for example exports,
output, productivity, structure of ownership, R&D, employment, training as well as financial

balance sheet information that allows us to generate our financial ratio variables.

Details of definitions and descriptive statistics are presented in Tables 3A.1 and 3A.2 of the
Appendix 3A. The raw correlations presented in Table 3A.3 show that export status is

positively correlated with liquidity ratio whilst negatively correlated with leverage ratio.

Table 3.1 provides summary statistics of a firm’s characteristics including financial ratio variables
that proxy the financial health in the firm’s balance sheet. We report the means and standard
deviations for different groups; total sample, non-exporting firms and exporting firms. For

exporting firms, we divide the sample into two sub-samples. The first sub-sample is firms that
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export in the current year. The second sub-sample is firms that export in the current period but

did not export in the previous year.

In terms of output, sales, assets, capital stock and employment, exporting firms are larger than
non-exporting firms. However, exporting firms that do not export in the previous year are

slightly smaller than firms that export in the current period (EX, =1). These findings and

figures are consistent with the stylised facts from developed countries such as the US (Bernard
and Jensen 1999, 2004), the UK (Greenaway and Kneller 2004 and Greenaway ez /. 2007) and
Germany (Arnold and Hussinger 2005) and developing countries such as Indonesia (Blalock and

Gertler 2004).

For productivity using Levinsohn and Petrin (2003)’s method, exporting firms are more
productive than non-exporting firms. In addition, employees who work in exporting firms
receive higher wages compared to those working in non-exporting firms. The number of

foreign-owned exporters is also greater relative to foreign non-exporters.

If we look at the financial variables, we find that exporters have a slightly higher liquidity ratio
compared to non-exporters. A higher liquidity ratio indicates a greater ability to invest. If we
proxy financial health using the leverage ratio, different definitions of leverage reveal similar
results. Exporters seem to have a lower leverage ratio than non-exporters. This indicates that

non-exporters are relatively illiquid and are more likely to face a high debt to asset ratio.

Different groups of sample have different characteristics. ILarge, highly productive firms with
high liquidity or low leverage ratio seem to enter export markets. Such specific characteristics
including a firm’s financial health may influence a firm’s decision to participate in export

markets. We now econometrically investigate this link and present results in the next section.
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Table 3.1: Summary Statistics

Non-Exporting

Exporting Firms

Total Sample Firms
EX, =1 and
EX, =0 EX, =1
Z EXi(t—l) =0
Output 184.427 80.714 252.876 133.042
(534.93) (335.61) (623.63) (394.12)
Sales 225.100 103.614 305.281 172.416
(628.406) (402.76) (729.70) (504.606)
Assets 206.514 99.936 276.854 178.211
(701.417 (397.51) (836.75) (500.18)
Capital stock 91.816 37.253 127.828 105.375
(421.73) (166.67) (523.13) (366.11)
Labour 454.638 174.025 639.839 372.725
(884.72) (333.94) (1067.49) (899.45)
Productivity 9.512 9.259 9.679 9.757
(1.92) (1.84) (1.95) (1.78)
Wage 30.508 27.606 32.424 36.254
(47.45) (58.19) (38.65) (31.63)
Foreign 0.335 0.150 0.457 0.261
(0.47) (0.30) (0.50) (0.44)
Liquidity 0.080 0.077 0.082 0.043
(0.52) (0.606) (0.40) (0.48)
Leveragel 1.187 1.385 1.057 1.197
(4.34) (6.51) (1.82) (1.92)
Leverage2 0.778 0.838 0.738 0.771
(2.50) (1.05) (3.18) (0.77)
Observation 9,945 3,954 5,991 138

Notes: Standard deviations are reported in parentheses. Capital stock is a firm’s total fixed assets. Labour is total

employment including owners. Productivity is obtained from the estimation technique of Levinsohn and Petrin

(2003). Wage is the ratio of total labour costs to total employment less owners who do not receive wage. Liquidity

is the ratio of a firm’s current asset less current liabilities over total assets. Two definitions of leverage ratio are

used; leveragel is defined as the ratio of current liabilities over current assets, and leverage?2 is defined as the ratio of

total liabilities to total assets. Output, sales and capital stock are measured in hundreds of thousands of US Dollars

while wage is measured in hundred of US Dollars.
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3.4 Results

The summary statistics in the previous section suggest a link between financial variables and
export status. Before providing our econometric results, Table 3.2 presents the mean values of
financial variables for non-exporters and exporters in the full sample and different sub-samples
according to the quartile distribution of capital stock. We also provide the test statistics for
whether there is any difference in the financial variables between non-exporters and exporters

within each individual group.

In Table 3.2, the mean values show that exporters overall have higher liquidity ratio and lower
leverage than non-exporters. For the liquidity ratio of small, large and very large firms, the t-
statistic results suggest that exporters are significantly different from non-exporters. If we
consider the leverage ratio rather than liquidity, we also find the differences between dissimilar

groups in all samples especially in the definition of leveragel.

We now report the empirical results that affect the entry of a firm into export market in Tables
3.3 and 3.4. Finally, we present the estimated results of factors that affect the elasticity of a
firm’s export sales in Tables 3.5 and 3.6. Results reported in Table 3.3 are from the marginal
effect estimations calculated at the mean of each continuous independent variable (except for
the dummy variable). Three different financial variables are included for the purpose of our
sensitivity analysis. Columns (1) and (2) include a measurement of liquidity based on the
definition of Greenaway et a/ (2007). Other columns use different definitions of leverage

denoted by LEVERAGEL and LEVEAGE2.
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Table 3.2: Mean of the Financial Ratios for Different Groups of Sample

Liquidity Leveragel Leverage2 Observation
Entire Sample
Non-Exporters 0.076 1.383 0.839 4,153
Exporters 0.082 1.055 0.737 6,250
Coefficient 0.007 -0.332%%* -0.128%*
t-statistic 0.67) (-3.63) (-2.39)
Small Firms
Non-Exporters 0.183 0.942 0.908 1,162
Exporters 0.210 0.852 0.805 451
Coefficient 0.097** -0.268)** -0.148%*
t-statistic (2.08) (-2.13 (-2.24)
Medium Firms
Non-Exporters 0.114 1.272 0.825 1,264
Exporters 0.124 0.957 0.776 1,190
Coeffcient 0.021 -0.490%* -0.045
t-statistic (0.84) (-2.18) (-1.05)
Large Firms
Non-Exporters -0.024 1.479 0.870 1,041
Exporters 0.096 1.017 0.688 1,897
Coefficient 0.109%#¢ -0.409%* -0.167%*
t-statistic (5.52) (-4.95) (-4.50)
Very Large Firms
Non-Exporters -0.043 2.302 0.712 0638
Exporters 0.030 1.168 0.747 2,627
Cocfficient 0.053 -0.904 0.080
t-statistic (2.75)*** (-3.31 )k (0.40)

Notes: Tables reports the mean values of liquidity and leverage ratios for non-exporters (EX,, =0) and exporters

(EX,, =1) in different groups according to the quartile distribution of capital stock for all firms operating in the

same two-digit industry. Small firms is defined as if the observations fall in the first size quartile while medium,
large and very large firms are defined as if the observations fall in the second, third and forth quattile, respectively.

The row labelled coefficient and t-statistic present the coefficient and t-statistic of export status (EX,) in a regression

of financial ratio on export status, region, two-digit industry and time dummies, i.c.

5 22 3
LIQUIDITY, / LEVEARGE, = a, + &,EX, + ) &, REGION, + Y a INDUS, + > a,T, +&, . * significant at

10%; ** significant at 5%; *** significant at 1%.

J=1
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The results show that the financial health of a firm has a significant influence on a firm’s export
decision. When we use liquidity to measure a firm’s financial health, the positive and significant
coefficient indicates that adding one unit to the liquidity ratio will add to the probability of
exporting around 3.7 percentage points. In contrast to liquidity, the coefficient for the leverage
ratio has a negative and significant effect for both measures. In Columns (3) and (4) and
Columns (5) and (6), the results mean that adding one unit to the liquidity ratio will decrease the

probability of exporting by 1.4 and 1.9 percentage points respectively.

Considering our other independent variables, we observe that foreign ownership has a positive
and significant effect on the decision to export across all specifications. Being a foreign-owned
firm increases the probability of exporting by 24 percentage points relative to a domestically-
owned firm. As expected, the results for TFP are positive and significant. This means the
higher the TFP, the higher the probability of a firm to become an exporter. In Columns (1) to
(6), increasing TFP by one unit increases the probability of exporting on average by 5.5

percentage points.

Another important factor that determines a firm’s decision to export is the size of a firm. We
classify size into different groups and the results show that different groupings have different
outcomes. The coefficient for small firms is negative and significant while large and very large
firms have positive and significant results. Small firms are less likely to export. However, as firm

size increases so does the likelthood of becoming an exporter.

Wage and the ratio of skilled labour have negative coefficients but neither is significant.”
Because both variables are proxies of the quality of labour, the negative outcome may imply that

firms in Thailand specialises in exporting mass-produced products or intermediate inputs that

2 Greenaway ¢f al. (2007) also find a negative result on wage variable. They explain that this puzzle may arise from
the fact that wages are correlated with productivity and firm size.
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are produced using cheap labour costs. In addition, we find that the training variable is positive
and significant. This significant result indicates that the probability of exporting will be on
average about 10.3 percentage points higher for firms that provide training to their employees
compared to firms that do not provide any. It is known that Thailand is abundant with
unskilled labour so training becomes another important factor that determines the export entry

decision.

In Columns (1), (3) and (5), product R&D has a positive and significant impact on a firm’s
decision to export. Firms that invest in product R&D to develop and improve quality of goods
are more likely to export. Production process R&D also has positive and significant coefficient
in Columns (2), (4) and (6). The investment in production process R&D helps firms to develop
advanced technology that permits efficiency in the production process and results in a reduction

in production costs.

For further analysis, we split our sample according to structure of ownership using 10% of
foreign-owned shares as a cut-off point between foreign and domestic.” The marginal effect

estimations from the pooled probit are presented in Table 3.4.

The liquidity coefficient in both groups is positive but not significant. For our other financial
ratios, leverage has a negative coefficient but only LEI"ERAGE1 in the domestic sample is
significant. Hence, increasing leverage ratio of domestic firms by one unit decreases the

probability of exporting by 1.3 percentage points. This finding implies that the entry decision of

3 This breakdown sample into domestic and foreign sub-samples is verified via a likelihood ratio test. The
likelihood ratio test involves estimating and comparing between two models by assuming that the model A
(standard specification) is nested with model B (standard specification plus the interaction term between foreign
and independent variables). The test statistic reports the chi-squared value for the test (48.70) and the p-value for a
chi-square with nine degrees of freedom suggests that the difference between the two models is statistically
significant. This means that the less restive model (model B) fits better than the more restrictive model (model A).
The consequence of adding the interaction terms between the foreign and independent variables as predictor
variables in the model result in statistically significant improvement of the model. Therefore, we can separately
estimate models for domestic and foreign sub-samples.
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domestic firms into export markets depends upon their financial health. Financially constrained
firms especially those that are domestically owned may find it difficult to obtain external finance
to invest in exporting. We find that the financial health of foreign-owned firms does not have
any significant effect on the export entry decision. For foreign firms, their entry decisions

typically depend on the incentive of investment such as export platform FDI.

The relationship between productivity and the decision to export is positive and significant
across all specifications. For example, the coefficient in Column (1) show that increasing TEFP
of domestic firms by one unit raises the probability of exporting by 6.3 percentage points. In
both samples, small firms are less likely to export whilst large and very large firms are more
likely to export. Wage has a negative coefficient and significant only in foreign firms sample.
This negative and significant result may possibly imply that foreign firms invest in Thailand to
seek cheap labour that provides a low cost of production. Therefore, increasing wage rate of
foreign firms by one unit decreases the probability of exporting by approximately 7 percentage
points. The ratio of skilled labour in domestic and foreign firms also has a negative effect on a

firm’s decision to export but neither is significant.

Firms carry out training because it permits workers to improve their working skills and perform
more efficient works. For both domestic and foreign firms, training has positive coefficient.
For domestic firms, all six columns are significant meaning that the probability of exporting will
be on average about 11 percentage points higher for domestic firms that provide training to

their employees compared to domestic firms that do not provide any.
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Table 3.3: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX))

@ () (©) Q) (©) ©)
L[,,Q UIDITYI.(H) 0.037* 0.037*
(0.019) (0.019)
L.LEVVERAGE!L ) -0.014#4* -0.014#**
(0.005) (0.005)
LET/ERAGEZI,U_U -0.019* -0.019*
(0.011) 0.011)
FOREIGN. 0,239 0,239 0,239 0,238+ 0,240 0,239
= (0.022) (0.022) (0.022) (0.022) (0.022) (0.022)
TEP™ 0,054 0.055%%* 0.053%%% 0,054+ 0.055%* 0.056%+*
#r=1) (0.019) (0.019) (0.018) (0.018) (0.018) (0.018)
SMALL, | 0189k L0 189%k  0189%RE  _(188KE (18406 (),]83%kk
1 (0.040) (0.040) (0.040) (0.040) (0.040) (0.040)
[ ARGE" 0,127 0.128 5 0,127 0.1295 0.123%%x 0.125%%
(/1) (0.032) (0.032) (0.031) (0.032) (0.031) (0.032)
T ARGE" 0.255%%* 0,256+ 0.257%* 0,258+ 0,249 0.250%
i(+=1) (0.042) (0.042) (0.041) (0.041) (0.041) (0.042)
wage, -0.051 -0.052 -0.050 -0.051 -0.052 -0.053
oD (0.053) (0.055) (0.053) (0.055) (0.053) (0.055)
SKILL,, -0.018 -0.019 -0.018 -0.019 -0.018 -0.018
(0.033) (0.033) (0.034) (0.034) (0.033) (0.033)
TRAIN. 0.102% 0.105%% 0.100%% 0.103%% 01015 0.104#5
) (0.036) (0.037) (0.036) (0.037) (0.037) (0.037)
RDPRODUCT,, , 01307 0.130* 0.130
0.012) (0.012) (0.012)
RDPROCESS,, ,, 0.101%%% 0.101%%% 0.102%%
(0.027) (0.027) (0.027)
Observations 6961 6961 6961 6961 6961 6961

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3.4: The Determinants of a Firm’s Decision to Export for Domestic and Foreign Firms (Dep. Var. is X))

Domestic Firms Foreign Firms
@ () (€) Q) (©) () Q) ®) (€) (10) (€5)) 12)
LIQUIDITY, 0.039 0.040 0.023 0.023
oD 0.027)  (0.027) 0.018)  (0.018)
LEVERAGEL,, 200138 -0.013%* -0.012 -0.012
(0.005)  (0.005) 0.007)  (0.007)
LET/ERAGEZI.(H) -0.013 -0.013 -0.024 -0.024
0.015)  (0.015) 0.017)  (0.017)
TEPX 0.063%%  0.064%%  0.062°% 00620 0,065 00655  0.034% 00355  0.033%F  0.034%  0.0345  0.035%
(1) 0.021)  (0.021)  (0.021)  (0.021)  (0.021)  (0.021)  (0.016)  (0.016)  (0.016)  (0.016)  (0.016)  (0.016)
SMALL S0.184%6 0,183k 0, 183FFx (0, 182%kF  _0,178%0k 0177 20,109 -0.109 -0.105 -0.105 -0.101 -0.102
-1) 0.043)  (0.043)  (0.043)  (0.043)  (0.043)  (0.043)  (0.067)  (0.067)  (0.065  (0.066)  (0.062)  (0.062)
I ARGE" 0.136%6  0.139%6%  (.135%%  (.139%8% 013106 013406 0.080%FF  0.080%FF  0.080%FF  0.080%Kk  0.077HE  (.077%k*
“r-1) 0.037)  (0.038)  (0.037)  (0.037)  (0.037)  (0.037)  (0.029)  (0.029)  (0.029)  (0.029)  (0.030)  (0.030)
MARGE" 024500 0248%0c (247586 (025000 0.238F0c (24006 (1820 (18280 (183%Fx  (183%kE (1760 (176
“-1) 0.045)  (0.045)  (0.043)  (0.043)  (0.043)  (0.043)  (0.045)  (0.045)  (0.045)  (0.045)  (0.044)  (0.044)
wage, | -0.008 -0.008 -0.007 -0.007 -0.009 -0.009 0071 -0.072%¢  -0.071%F  -0.072%F 0074  -0.075%*
o 0.071) (0075  (0.071)  (0.075)  (0.072)  (0.075  (0.031)  (0.030)  (0.030)  (0.030)  (0.031)  (0.031)
SKILL -0.007 -0.008 -0.006 -0.007 -0.006 -0.007 -0.016 -0.016 -0.015 -0.016 -0.015 -0.015
o 0.046)  (0.046)  (0.046)  (0.046)  (0.046)  (0.046)  (0.031)  (0.031)  (0.031)  (0.031)  (0.031)  (0.031)
TRAIN,, 0.110% 011350 0109  0.112%  0.110%  0.113* 0067 0.068 0.064 0.065 0.061 0.062
o 0.034)  (0.034)  (0.033)  (0.034)  (0.034)  (0.035)  (0.062)  (0.063)  (0.062)  (0.063)  (0.063)  (0.065)
RDPRODUCT. 0,187 0.187#%x 0.1895 0.028 0.029 0.027
D 0.020) (0.019) (0.019) (0.025) (0.024) (0.025)
RDPRO CESS. 0.147%x 0.14G%x+ 0.149x 0.015 0.016 0.014
) (0.031) (0.032) (0.031) (0.029) (0.029) (0.030)
Observations 4626 4626 4626 4626 4626 4626 2335 2335 2335 2335 2335 2335

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included. All the dependent variables are lagged one year. *
significant at 10%; ** significant at 5%; *** significant at 1%.
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In terms of R&D, product R&D and production process R&D have positive coefficients and
are significant only for domestic firms. The implication of such a finding is that domestic firms
should invest in either product R&D or production process R&D or both. For example,
domestic firms carry out product R&D in order to improve their product quality up to the
standard level or expand their varieties to be able to enter export markets. R&D of foreign
firms does not significantly affect the probability of exporting. One explanation is that R&D
activities of foreign firms may be undertaken in the home country rather than the host country.
Some foreign firms invest in Thailand in order to set up the production plants and use a country

as an export platform.

The next stage was to investigate how various factors affect export intensity among exporters by
replacing the export status dummy in Equation (3.1) with the log of export sales. Tables 3.5 and

3.6 present the estimated results obtained using a pooled OLS estimation technique.

Table 3.5 shows that the liquidity ratio has a positive and significant effect on a firm’s export
sales. This indicates that a higher liquidity ratio results in higher elasticity of export sales. In
contrast, our leverage ratios have negative coefficients but only LEI'ERAGET1 is significant
which indicates that if a firm face a short-term debt to asset ratio, its elasticity of export sales is
likely to decrease. The long-term leverage (LEIVERAGE2) does not have any significant
effect. These results imply that a short-term debt to asset is significantly more important than
the long-term one. Foreign ownership, productivity and size are consistent with the
determinants of export status results in Table 3.3 where foreign-owned and high productive
firms are more likely to increase their export sales. In addition, the elasticity of export sales

increases further due to the increase in firm size.
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Wage has a negative and significant impact on the elasticity of export sales. An increase in the
wage rate means a firm’s production costs are also increased. Thus, a firm may reduce the
amount of goods exported which causes a decrease in a firm’s export sales revenue. Training
and product R&D positively influence a firm’s export sales. If firms engage in product R&D,
their elasticity of export sales is likely to increase. However, production process R&D has an

insignificant effect.

Finally, we split our sample into domestic and foreign firms using the 10% of foreign-owned
shares as a cut-off point." Results are presented in Table 3.6. For our financial ratios, liquidity
has positive coefficients whilst leverage has negative coefficients but only LEI'ERAGE1 in
the foreign sample is significant. In both groups, productivity, training, large and very large
firms have positive and significant effects on firms’ export sales. In contrast, a dummy for small
firm has a negative and significant coefficient that means being a small firm is likely to decrease

their elasticity of export sales.

The negative and significant result of the wage variable in Table 3.6 is now explained by the
dominant effect of foreign-owned firms rather than domestic firms. Product R&D of only
domestic firms is also important in determining their elasticity of export sales. The magnitude
of the effect means that the elasticity of export sales is about 24 percentage points higher for
domestic firms that carry out product R&D compared to domestic firms that do not engage in
any product R&D. The investment in product R&D helps domestic firms to develop and
improve their product qualities or even continue to expand their product lines. R&D of foreign

firms does not have any significant effect on their elasticity of export sales. This insignificant

4 This breakdown sample into domestic and foreign sub-samples is verified via a likelihood ratio test. The test
statistic reports the chi-squared value for the test (71.44) and the p-value for a chi-squared with nine degrees of
freedom suggesting that the difference between the two models is statistically significant. This means that if we do
allow for differences in the coefficients across ownership it results in the improvement of the model so we can
separately estimate model for domestic and foreign sub-samples.
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result is explained by the fact that R&D activities of foreign firms are perhaps undertaken in the

home country rather than in the host country.

In a sensitivity analysis, we use different measures of TFP (TFP""™ "™ and TFP""™°PY and
use alternative cut-off points for foreign ownership (25% and 50%). The results can be found

in the Appendix 3B and are broadly consistent with the results discussed in Tables 3.3 and 3.5.

The evidence from our empirical results shows that financial ratios provide a partial explanation
of a firm’s investment ability to enter export markets. The liquidity ratio has positive and
significant effect while the leverage ratio has negative impact on the probability of exporting.
An illiquid firm may find it difficult to invest in sunk entry costs in order to export. This result
leads to the suggestion that the Thai government should highlight on the entry promotion
policies that help to reduce sunk entry costs. Such policies would encourage new entry and
some financial constrained firms could afford to pay sunk costs to enter export markets. In
addition, the government should develop financial markets and financial sectors. This would
help firms and especially firms that face short-term debt to gain greater access to funding so
some firms are able to enter export markets while some exporters would have sufficient funds
to finance their production. The export promotion policies are also important as they facilitate

the existing exporters to expand their export sales.

The government should stress on the policies that attract more FDI inflows because foreign
ownership is one of the significant factors that determine the entry decision into export markets
and the elasticity of export sales. The insignificant result from R&D of foreign firms implies
that R&D activities may perhaps be undertaken in the home country rather than the host
country. From technology and R&D spillovers perspective, government should encourage

foreign firms to undertake R&D in the home country by granting investment promotion
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because the R&D investment may generate positive spillovers to domestic firms. Training is
also important because it helps to support Thai workforce to specialise in specific production
technique and increase their competence. However, corporate institutes that provide special
training to industry are limited to certain industries such as automotive and electrical industries.

Government may support or set up institutes that provide special training to various industries.
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Table 3.5: The Determinants of a Firm’s Export Sales (Dep. Var. is EXSALES,)

() () A3) “4) ©)] (6)
LIQUIDITY 0.226* 0.229*
oD (0.131) (0.131)
LEVERAGEL(H) -0.065%* -0.065*
(0.037) (0.037)
L.EVERAGE?. -0.102 -0.106
) (0.084) (0.083)
FOREIGN. 0.426%%+ 0,422 0.425%5+ 0.420%5 0.426%%+ 0.421 %%
= (0.094) (0.093) (0.094) (0.093) (0.092) (0.092)
TEP™ 0.721 %% 0.725%% 0.723%5 0.726%%+ 0.726%%+ 0,729+
(=1 (0.063) (0.064) (0.063) (0.064) (0.061) (0.062)
. A 09470 L0.951RK  _0.931%kk  _0,934kkk (. 9]Q%kk 0,90k
SMALL, (0.183) (0.185) (0.181) (0.183) (0.181) (0.183)
A 0.753%%% 0,757 0.750%% 0.755%% 0,738 0,742
LARGE,, (0.084) (0.083) (0.084) (0.084) (0.083) (0.083)

A 1.8944k% 1.901%%* 1,882k 1.889% 1.861%%* 1.868%+*
VIARGE,, (0.186) (0.187) (0.184) (0.185) (0.180) (0.181)
wage, 0443005 L0446%FF 043800 0442866 045300k _(.456%5

oD (0.150) (0.150) (0.153) (0.153) (0.151) (0.151)
SKILL 0.037 0.031 0.037 0.030 0.046 0.040
) (0.130) (0.132) (0.131) (0.132) (0.131) (0.132)
TRAIN. 0.408%* 0.423%% 0.407%* 0,422 0.412%% 0.426%*
) (0.182) (0.182) (0.182) (0.182) (0.184) (0.185)
RDPRODUCT 0.168* 0.171* 0.165*
D 0.096) (0.096) (0.093)
RDPRO CESS. -0.044 -0.041 -0.044
D (0.097) (0.097) (0.097)
Constant 1032300 10.309%FF 1035700 10342086 1044600 104395
(1.195) (1.209) (1.201) (1.215) (1.127) (1.143)
Observations 4217 4217 4217 4217 4217 4217

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3.6: The Determinants of a Firm’s Export Sales for Domestic and Foreign Firms (Dep. Var. is EXSALES))

Domestic Firms Foreign Firms
O] (&) 3 (G)) ®) ©) () ® (&) (10) 1) (12)
LIQUIDITY, 0.073 0.082 0.333* 0.332*
oD 0.143)  (0.144) 0.169)  (0.170)
- - _ * _ *
LEVERAGELU_U 0.030 0.032 0.130 0.128
(0.036) (0.037) (0.065) (0.065)
ILEVERAGE2,, -0.062 -0.071 -0.080 -0.080
) 0.113)  (0.114) 0.084)  (0.084)
TEPY 0.758%kF 0 761FF  0.756%0 (75800 (756%FF  (0.758%FF  (.63500F  0.639%Kk  (0.636FF 064100 (0.654%FF (658
G (0.099) (0.099) (0.099) (0.099) (0.102) (0.102) (0.096) (0.096) (0.096) (0.095) (0.094) (0.093)
SMALL S0.94100%  L0,94700F  L0.938%kK _(0,94300F  L0.920%0  _(,934%00F  _(,986FFF  -0.989%kk  _0,968FFF  -0.970%F  -0,968%FF  -0.970%k
0-1) (0.219) (0.222) (0.222) (0.226) (0.228) (0.231) (0.274) (0.275) (0.273) (0.274) (0.280) (0.281)
| ARCE" 0.610%FF  (.62400F 061100 0.62400  0,604%0F 0,617 1.00000F  0.999%kk  (0,9930F  (.993%kx  1,008%FF  1,007+%
(1) (0.113) (0.111) 0.112) (0.110) (0.108) (0.107) (0.123) (0.126) (0.124) (0.127) (0.128) (0.131)
MARGE" 1A46G¥RF  1.485%0F  1.46600F  1.484%00x  145Q%rk ] ATTRRE D 33000 D33TRRR D 3DGRRK  23D4Rkk D 3(QRRE D D90kK
(=1 (0.193) (0.196) (0.186) (0.189) (0.187) (0.190) (0.243) (0.242) (0.239) (0.239) (0.242) (0.242)
wage, -0.416 -0.418 -0.411 -0.413 -0.419 -0.422 C0.45TFRE 0461006 L0.455%Kk  _(0,45006F L) 469%Rx (473500
= (0.285) (0.288) (0.286) (0.289) (0.284) (0.287) (0.114) (0.113) (0.115) (0.114) (0.114) (0.114)
SKILL. 0.105 0.095 0.103 0.094 0.111 0.102 0.053 0.049 0.051 0.047 0.049 0.046
=) (0.144) (0.148) (0.144) (0.148) (0.145) (0.148) (0.180) (0.180) (0.181) (0.181) (0.179) (0.179)
TRAIN. 0.306 0.325 0.306 0.326 0.314 0.334* 0.683%F  0.691%F  0.662%  0.670%F  0.676%*  0.683%*
o) (0.193) (0.192) (0.194) (0.193) (0.191) (0.190) (0.295) (0.297) (0.280) (0.282) (0.295) (0.297)
RDPRODUCT( N 0.241%* 0.241%* 0.236%* 0.148 0.158 0.144
(1=
(0.107) (0.108) (0.100) (0.158) (0.159) (0.160)
RDPROCESS. -0.049 -0.049 -0.054 0.015 0.024 0.015
) (0.117) 0.117) (0.115) (0.173) (0.173) 0.171)
Constant 10.501%%  10.466**  10.516%  10.480%F  10.573**  10.550%%  10.765%*  10.748%%  10.907*%  10.887+  10.829%¢  10.814**
* * * * * * * * * * * *
(1.688) (1.723) (1.692) (1.729) (1.569) (1.604) (1.016) (1.025) (0.996) (1.005) (1.072) (1.083)
Observations 2296 2296 2296 2296 2296 2296 1921 1921 1921 1921 1921 1921

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included. All the dependent variables are lagged one year. *
significant at 10%; ** significant at 5%; *** significant at 1%.
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3.5 Conclusions

This chapter is an extension of Chapter two that emphasises the importance of financial
variables that are used to proxy for a firm’s financial health and links them with the decision to
enter export markets using a firm-level data for Thailand between 2001 and 2004. We base our
hypothesis on the assumption that investment and a firm’s internal finance are related. Since
exporting is also considered as a form of investment, i.e. investment in sunk entry costs and
variable costs, the entry decision into export markets should be connected with a firm’s financial

health as well.

Financial variables are used to indicate firms’ ability of investment to enter export market. We
also include other firm specific characteristics in the regression and use different financial ratios
to test for robustness. In general, liquidity is positive whilst leverage is negative and both ratios
are significant. Firms that have high liquidity are more likely to export. In contrast, firms with
high leverage are less likely to become exporters. For TFP, we find positive and significant
results but this evidence from Thailand is in contrast with the findings of the UK by Greenaway
et al. (2007). Other firm characteristics such as foreign ownership, firm size, training and R&D
are also important in determining the entry decision into export markets. The significant results
for the foreign ownership variable support the findings in Guariglia (1999) that if firms are
involved in global activities, they are less likely to face financial constraints and are therefore

more likely to enter export markets.

For export intensity, firm characteristics are used to test the effects on the size of exports.
Financial health is found to be important as it reveals a firm’s capability to produce goods for
export. Foreign ownership, size differences, wage, training and R&D also have significant

effects on the elasticity of firms’ export sales.
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In summary, the entry decision of a firm into export markets is determined by various firm
characteristics and performance. Financial ratios provide a partial explanation for a firm’s ability
to invest in sunk entry costs in order to enter export markets. If firms face liquidity constraints,
it means that firms have no sufficient funds to afford to pay sunk entry costs in order to enter
export markets. Once firms enter export markets, financial health also affects the elasticity of
export sales because firms’ financial status indicates how much firms can actually afford to

produce in order to supply the markets.

The finding for Thailand leads to the suggestion that government should develop financial
markets and the financial sector so some currently constrained firms can gain greater access to
external funding in order to invest and be able to enter export markets. The government should
also highlight entry promotion as well as export promotion policies because the entry promotion
policies help to reduce sunk entry costs faced by firms, so some financial constrained firms can
afford the costs that would encourage new entry, while export promotion policies favour
existing exporters to stimulate their export sales. In addition, the Thai government should
promote policies that attract FDI inflows as foreign ownership is one of the significant factors

that determine the entry decision into export markets and the elasticity of export sales.
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Appendix 3A: Definition of Variables and Descriptive Statistics

Table 3A.1: Definition of Variables

Variable Definition
EX A dummy variable for export status where a dummy equals 1 if firm 7 at
i time # has positive export sales and 0 otherwise.
EXSALES, The log of export sales of firm 7 at time 7.
LIQUIDITY, A ﬁrm’s liquidity ratio is defined as the ratio of current assets minus
o liabilities to total assets.
LEVERAGEL,, é f;rlxrr;’esnfti;l;l:ectisal leverage ratio is defined as the ratio of current liabilities
I EVERAGE?. Another definition of a firm’s financial leverage ratio is defined as the
U | ratio of total liabilities to total assets.
FOREIGN. A dummy variable that indicates the structure of foreign ownership
o where a dummy equals 1 if shares of at least 10% are foreign owned.
FOREIGN25. A dummy variable that indicates the structure of foreign ownership
) where a dummy equals 1 if shares of at least 25% are foreign owned.
FOREIGN50. A dummy variable that indicates the structure of foreign ownership
= where a dummy equals 1 if shares of at least 50% are foreign owned.
TEP Total factor productivity that is obtained from the estimation of the semi-
= parametric approach of Levinsohn and Petrin (2003).
TP PUETTNER Total factor productivity that is obtained from system estimation, a semi-
1) . . .
parametric and nonlinear least square regression, of Buettner (2003).
TEpL-ABPROD Labour productivity that is calculated from the log of value added divided
o) by total labout.
For a small firm variable, a dummy variable is equal to 1 if the total fixed
SMALL assets of the firm 7at time #—1 is in the first quartile of the distribution
) of the total fixed assets of all firms operating in the same two-digit ISIC
level (Revision 3) as firm 7 at time 7 —1.
For a large firm variable, a dummy variable equal to 1 if the total fixed
I ARGE" assets of the firm 7at time #—1 is in the third quartile of the distribution
") of the total fixed assets of all firms operating in the same two-digit ISIC
level (Revision 3) as firm 7 at time #—1.
A very large firm variable, a dummy variable equal to 1 if the total fixed
. ARGE" assets of the firm zat time 7#—1 is in the forth quartile of the distribution
) of the total fixed assets of all firms operating in the same two-digit ISIC
level (Revision 3) as firm /7 at time 7 —1.
wage. The log of wage per employee where wage per employee is calculated
) from the ratio of total labour payments over total labour less owners.
SKILL,, ,, The ratio of professional and skilled labour to total labout.
A training dummy equals 1 if the workforce within a firm has received
TRAIN,, ,, formal training either in-house training or outside training or both at
least once, and 0 otherwise.
RDPRODUCT A dummy variable equals 1 if a firm carries out R&D in product

i(r-1)

development and 0 otherwise.
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A dummy variable equals 1 if a firm performs R&D in the development

RDPRO CESS,
0| of production processes and 0 otherwise.

A dummy variable identifies whether firm locates in Bangkok and
BKKM .

Metropolitan Area or not.

ENTR A dummy variable equals 1 if a firm locates in Central region excluding

¢ Bangkok and Metropolitan Area and 0 otherwise.

A dummy variable equals 1 if a firm locates in Eastern region and 0
EAST .

otherwise.
NORTH A dummy variable equals 1 if a firm locates in the North of Thailand and

0 otherwise.
SOUTH A dummy variable equals 1 if a firm locates in the South of Thailand and

0 otherwise.
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Table 3A.2: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
EX, 6961 0.61 0.49 0 1
EXSALES, 4217 14.74 2.20 4.95 20.33
LIQ UIDITYI_(H) 6961 0.08 0.51 -10.45 0.99
LEVERAGEL.(H) 6961 1.19 4.91 0.01 239.68
LET/ERAGEZI.(H) 6961 0.75 0.80 0.01 13.32
FO REIGZ\TZ.(H) 6961 0.34 0.47 0 1
FO REIGNZSi(t_l) 6961 0.30 0.46 0 1
FOREIGNSOKH) 6961 0.18 0.38 0 1
Tppiélil) 6961 9.50 1.86 0.47 16.69
H:pl_fﬁim‘fR 6690 10.51 1.20 1.21 15.31
THDi('ff)PROD 6961 9.17 1.02 1.45 14.00
SZ\MLL;?[_D 6961 0.16 0.37 0 1
LARGE;LD 6961 0.29 0.45 0 1
VLARGE;&U 6961 0.32 0.46 0 1
wage,, 6961 7.82 0.51 4.19 10.07
SKILL?(;—l) 6961 0.53 0.32 0 1
TRAINZ(H) 6961 0.92 0.28 0 1
RDPRODUCTW_U 6961 0.09 0.29 0 1
RDPRO CESS, 6961 0.07 0.27 0 1

i(1-1)

117



Table 3A.3: Correlation Matrix

- N
h LLHU LKQD g = & Q A Eg 2
= S =~ & & ¢ < § 03 5 8 2 G
= ~ ~ ~ = B j @ ~ Z Q ©)

;03 S S o2 2 02 1 & =& .- § . = § £ £
<y 5§ 8§ 8 8 & E E oz 3 2 o2 2 Z

EX; 1.00

LIQUIDITY 0.01 1.00

LEVERAGET -0.04 -0.54 1.00

LEVERAGE? -0.09 -0.58 0.32 1.00

FOREIGN 0.32 0.02 -0.03 -0.11 1.00

FOREIGNZ25 0.32 0.02 -0.03 -0.10 0.92 1.00

FOREIGN50 0.28 0.01 -0.02 -0.09 0.66 0.72 1.00

TFPLP 0.12 -0.02 0.01 -0.02 0.09 0.08 0.04 1.00

TFPBUETTNER 0.31 -0.01 -0.03 -0.14 0.34 0.32 0.28 0.58 1.00

TFPLABPROD 017 -0.01 -0.01 -0.11 0.32 0.31 0.25 0.57 0.92 1.00

SMAILILA -0.29 0.11 -0.03 0.07 -0.17 -016 -0.16 -0.18 -0.40 -0.27 1.00

L. ARGEA 0.07 -0.02 -0.01 -0.02 0.03 0.02 0.02 -0.00 0.02 0.01 -0.28 1.00

IV IT.ARGEA 0.29 -0.10 0.03 -0.06 0.23 0.22 0.22 0.26 0.53 0.38 -0.30 -0.43 1.00

wage 017 -0.01 0.01  -0.09 0.38 0.38 0.32 0.35 0.61 0.68 -0.19 0.03 0.27 1.00

SKILL. -0.02 0.01 0.01 0.01 -0.02 -0.01 -0.01 -0.03 -0.02 0.02 0.06 -0.03 -0.02 0.09 1.00

TRAIN 0.16 -0.03 0.00 -0.05 0.10 0.09 0.08 0.11 0.22 0.15 -0.16 0.03 0.18 0.13 -0.02 1.00

RDPRODUCT 0.11 0.01 -0.01 -0.04 0.03 0.03 0.02 0.06 0.12 0.07 -0.07 0.02 0.08 0.04 -0.05 0.07 1.00

RDPROCESS 0.07 0.02 -0.01 -0.04 0.03 0.03 0.01 0.06 0.11 0.08 -0.07 0.00 0.08 0.06 -0.02 0.07 0.57 1.00
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Appendix 3B: Sensitivity Analysis

In the Appendix 3B, we present a range of sensitivity checks on our independent variables in
both models by using different definitions of foreign ownership and different techniques to

measure TFP. For foreign ownership, 25% and 50% cut-off points of foreign-owned share are

used instead of 10%. In terms of TFP, we use TFP™"™ ™™ and TFP'""™ " We only perform

the sensitivity checks for the entire sample.

Tables 3B.1 to 3B.8 report the marginal effects of the pooled probit model for the determinants
of a firm’s decision to export using different cut-off points for foreign ownership and different
measurement of TFP. In Tables 3B.1 and 3B.2, results are broadly consistent with those in
Table 3.3. Liquidity has a positive whilst leverage has a negative effect on the entry of a firm

into export markets. Other independent variables such as foreign ownership, firm size, training,
and R&D are also significant. For TFP, only TFP""""™™* has positive and significant
coefficient. Results for TFP'""™°" are negative and insignificant. This puzzle may arise from

the fact that TFP""™°" is correlated with wage (see Table 3A.3).

Using 25% and 50% of foreign-owned share as our cut-off points, shown in Tables 3B.3 to 3B.8
are consistent with results from using 10% cut-off point. One interesting finding is that
different percentage share used to classify foreign ownership shows that the higher the

percentage, the greater the effect on the probability of exporting.

Tables 3B.9 to 3B.16 provide the estimated results from the pooled OLS model for the
determinants of a firm’s export sales. Results in Tables 3B.9 and 3B.10 are broadly similar to

those in Table 3.5. Liquidity has a positive whilst leverage ratio has a negative coefficient.

However, in Table 3B.9 only LLEVERAGEL is significant. When we use TFP'"™ " a5 a

119



measure of productivity in Table 3B.10, all of financial variables are significant. In Table 3B.10,
wage is insignificant. Using different cut-off points of foreign-owned share in Tables 3B.11 to
3B.10, results also show that the higher the percentage, the greater the effect on the elasticity of

export sales.

120



3B.1 The Determinants of a Firm’s Decision to Export

3B.1.1 At the 10% Cut-Off Point for Foreign Ownership

Table 3B.1: The Determinants of a Firm’s Decision to Export (Dep. Var. is FEX ) with

FOREIGN and TFpPVFNER

(O] ) A3) “ ®) (6)
LIQUIDITY, 0.032* 0.032*
oD (0.019) (0.019)
LET/ERAGEL.(H) -0.013*** -0.013***
(0.005) (0.005)
-0.013 -0.014
LEVERAGEZ, ., (0.010) (0.010)
FOREIGN,, 024755 0,246+ 0,246+ 0.245%%k 024740k 0.24 7%k
(0.022) (0.021) (0.022) (0.021) (0.021) (0.021)
TEpPUETTNIR 0.049%* 0.050%#* 0.047%* 0.048%* 00507k 0.051%%k
“r=1) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019)
CMALLY S0.180%F  L0A79R L0180k 0179w 017500 (1745
10-1) (0.041) (0.041) (0.041) (0.041) (0.041) (0.040)
[ ARGE" 0.130%#* 0.133%#* 0.131 k% 0.133%#* 0127k 013074
1) (0.035) (0.035) (0.035) (0.035) (0.034) (0.034)
M ARGE" 0.248%5% 0.2507%#* 0.251 %% 0.253%#* 0.243 %%k 0.24 5%k
=1 (0.046) (0.046) (0.045) (0.045) (0.045) (0.046)
wage, -0.046 -0.048 -0.045 -0.047 -0.047 -0.049
=D (0.052) (0.054) (0.052) (0.054) (0.052) (0.054)
SKILL -0.011 -0.012 -0.010 -0.012 -0.010 -0.012
) (0.034) (0.034) (0.034) (0.035) (0.034) (0.034)
TRAIN. 0,099k 0.101%#* 0,097+ 0.1007%#* 0.098+xk 0.101 %%k
) (0.038) (0.039) (0.038) (0.038) (0.038) (0.039)
RDPRODUCT,,, 0135 0.135%#* 0.135%%*
(1=
(0.020) (0.020) (0.020)
fokk kokk kokk
RDPRO CESS;’(H) 0.097 0.097 0.098
(0.029) (0.029) (0.029)
Observations 6690 6690 6690 6690 6690 6690

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.2: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX ) with
FOREIGN and TFP""""

() 2 A3) “ (©) (6)
UQ UIDITY. 0.046** 0.047+*
N (0.019) (0.019)
LEVERAGEL,, 0017k 0.017%%%
oD (0.005) (0.005)
LEVERAGE? ) -0.024x* -0.025%*
- (0.011) (0.011)
FOREIGN. 0.240%%+ 0.240%5+ 0.240%5+ 0,239+ 0.241 %5+ 0.240%5+
A (0.021) (0.021) (0.021) (0.021) (0.021) (0.021)
TEp-APROD -0.011 -0.011 -0.012 -0.012 -0.011 -0.011
U] (0.026) (0.026) (0.026) (0.026) (0.025) (0.025)
SMALL 020600 S0.206%FF  0.204%F 020486 01998 (),]99%kk
A=) (0.041) (0.041) (0.041) (0.041) (0.040) (0.040)
[ ARCE" 0.144%5 0.146%5 0,144 0.146%5 0.140%5 0.1425
(1) (0.032) (0.032) (0.031) (0.032) (0.031) (0.031)
ARGE 0.298#*+ 0.300%%+ 0,299+ 0.301 %%+ 0.291 %%+ 0.293%#+
(1) (0.040) (0.041) (0.040) (0.040) (0.040) (0.040)
wage, 0.012 0.012 0.013 0.013 0.012 0.012
N (0.043) (0.044) (0.043) (0.044) (0.043) (0.044)
SKILL -0.019 -0.020 -0.019 -0.020 -0.019 -0.020
D (0.033) (0.033) (0.034) (0.033) (0.033) (0.033)
TRAIN. 0,112 0.115%% 0.109%5 0.113%5 01115 0.114#5
) (0.036) (0.037) (0.036) (0.037) (0.037) (0.037)
$okok *okok sokok
RDPRODUCTKH) 0.133 0.133 0.133
(0.013) (0.013) (0.013)
RDPRO CESS. 0.104#5 0.104#5+ 0.105%%+
D (0.027) (0.027) (0.027)
Observations 6961 6961 6961 6961 6961 6961

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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3B.1.2 At the 25% Cut-Off Point for Foreign Ownership

Table 3B.3: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX ) with
FOREIGN25 and TFP"

Q) () (©)) (C) ®) ©)
LIQ UIDITYZ.U_“ 0.039** 0.039**
(0.020) (0.019)
| *ekok _ skskok
LET/ERAGEL(H) 0.015 0.015
(0.005) (0.005)
-0.020%* -0.020%
LEVERAGEZ, ., (0.011) (0.011)
FOREIGN25,, 0.248 %+ 0.248 %+ 0.248%%% 0.248 %+ 0.248 %+ 0.248%+%
(0.021) (0.020) (0.021) (0.020) (0.020) (0.020)
TFPL 0.056%+* 0.057%+x 0.054%%% 0.055%+* 0.057%+x 0.058*+*
G (0.018) (0.018) (0.018) (0.018) (0.018) (0.018)
SMALL -0.194%xx -0.193%xx -0.193%%¢ -0.192%%x -0.188+x+ -0.187%%%
(+=1) (0.041) (0.040) (0.041) (0.040) (0.040) (0.040)
A 0.126%++ 0.128 %+ 0.126%+* 0.128 %+ 0.122%++ 0.124%%%
LARGE,,
(0.031) (0.031) (0.031) (0.031) (0.031) (0.031)
M. ARGE" 0.255%+* 0.256%+* 0.256%+* 0,257+ 0.248 %+ 0.249%%%
(=1 (0.042) (0.042) (0.041) (0.041) (0.041) (0.042)
wage, -0.053 -0.055 -0.053 -0.054 -0.054 -0.056
) (0.053) (0.055) (0.053) (0.054) (0.053) (0.055)
SKILL,, ,, -0.020 -0.021 -0.020 -0.021 -0.020 -0.021
(0.033) (0.033) (0.033) (0.033) (0.033) (0.033)
Skoksk Skekok koksk koksk skekok koksk
TRAIN,,_,, 0.100 0.103 0.098 0.102 0.099 0.102
(0.035) (0.036) (0.035) (0.036) (0.035) (0.036)
RDPRODUCT,, 0.129%+* 0.129%%% 0.129%++
(1=
(0.012) 0.011) 0.012)
RDPRO CES‘S;’(;—U 00100217*** 0.100%** 0.1010F*
(0.027) (0.027) (0.027)
Observations 6961 6961 6961 6961 6961 6961

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.4: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX,) with
FOREIGN?25 and TH)BUHHN;J{

(O] () 3) “4) ®) (6)
UQ UIDITYKFD 0.034* 0.034*
(0.019) (0.019)
LEVERAGEL,, 001356 _0,013%k*
(0.005) (0.005)
LEVERAGE2,, (881;*) (88}%
0.255%#* 0.255%#* 0.255%k 0,254k 0.256%#* 0.255%k
FOREIGN?25,,
D 0.020) (0.020) (0.020) (0.020) (0.020) (0.020)
TEpBUETTNER 0051k 00524k 0.049%* 0.050%#* 00524 0053k
U] (0.019) (0.019) (0.019) (0.019) (0.019) (0.019)
CMALLY 01840 0183 01840k L(183%E 0 179%0k (), 178k
A=) (0.042) (0.041) (0.042) (0.041) (0.041) (0.041)
[ ARCE" 0.1295 0.131 5 0.129#5 0,132 0.126%% 0.128 5
GBy (0.034) (0.034) (0.034) (0.034) (0.034) (0.033)
MARGE" 0.2475% 0,249 0.25(p#xk 0,252k 0.241 %55 0.24 34k
GE (0.046) (0.047) (0.045) (0.046) (0.046) (0.046)
wage, -0.049 -0.051 -0.048 -0.050 -0.050 -0.052
N (0.052) (0.053) (0.051) (0.053) (0.052) (0.053)
SKILL -0.014 -0.015 -0.013 -0.015 -0.013 -0.015
D (0.034) (0.035) (0.034) (0.035) (0.034) (0.034)
TRAIN. 0.097%#* 0.100%#* 0.095%* 0.098*#* 0.096%#* 0.099%k
) (0.037) (0.037) (0.036) (0.037) (0.037) (0.038)
0.1345% 01344k 0.1345%
RDPRODUCT,
D 0.019) (0.019) (0.019)
RDPROCESS, ., 0,096+ 0096+ 0.09G+x*
(0.030) (0.030) (0.030)
Observations 6690 6690 6690 6690 6690 6690

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.5: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX), ) with
FOREIGN25 and TFP""*™77

() (2 A3) “4) ©)] (6)
UQ UIDITY. 0.049** 0.049**
N (0.020) (0.019)
LEVERAGEL,, 0.017%%k 0,017
(0.005) (0.005)
LEVERAGE?2. -0.025%* -0.026**
) (0.011) (0.011)
FOREIGN?25. 0.248#5+ 0,245+ 02475 0. 2475 0,245+ 0.248#5+
D 0.020) (0.019) (0.020) (0.019) (0.019) (0.019)
TEp-APROD -0.010 -0.010 -0.010 -0.011 -0.009 -0.010
U] (0.026) (0.026) (0.026) (0.026) (0.025) (0.026)
A 02100 02100 L0200 0208%K  L0.203%k  _0,203%%
SMALL (0.041) (0.041) (0.041) (0.041) (0.041) (0.040)
A 0.144%5 0.146%5 0.144%5 0.146%5 0.140%5 0.14255
LARGE, ,, (0.031) (0.031) (0.031) (0.031) (0.031) (0.031)
A 0,299+ 0.301 %%+ 0.300%%+ 0.302#%+ 0,292+ 0,294+
VLARGE,, (0.041) (0.041) (0.040) (0.040) (0.040) (0.040)
wage, 0.010 0.010 0.010 0.010 0.010 0.010
N (0.042) (0.044) (0.042) (0.044) (0.043) (0.044)
SKILL,, -0.022 -0.023 -0.022 -0.022 -0.021 -0.022
(0.033) (0.033) (0.033) (0.033) (0.033) (0.033)
TRAIN. 0.1107%% 0.114%% 0.108%+* 0.11 1% 0.109%+ 0.112%
) (0.035) (0.036) (0.035) (0.036) (0.035) (0.036)
RDPRODUCT 0.132%%x 0.132%+ 0.132%%
D 0.012) (0.012) (0.012)
RDPROCESS,, ,, 0.104#5 0.103%%+ 0.105%#+
(0.027) (0.027) (0.027)
Observations 6961 6961 6961 6961 6961 6961

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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3B.1.3 At the 50% Cut-Off Point for Foreign Ownership

Table 3B.6: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX ) with
FOREIGN50 and TFP"

Q) (¢) 3 “4) ®) ©
LIQ UIDITYZ.U_“ 0.040** 0.040**
(0.019) (0.019)
I'ER A -0.015%%% -0.015%k*
LE CELy (0.005) (0.005)
-0.021* -0.021*
LEVERAGEZ, ., (0.011) (0.011)
fokk kokk kkk kkk kkk $okk
FOREIGNS0,, . 0.261 0.260 0.260 0.260 0.261 0.261
(0.030) (0.030) (0.030) (0.030) (0.030) (0.030)
TEPX 0.058** 0.059%k* 0.057%%* 0.058#k* 0.060%** 0.060%**
i1 (0.017) (0.017) (0.017) (0.017) (0.017) (0.017)
MALL -0.190%%% -0.190%%* -0.189%#% -0.189kx -0.1840% -0.184%
5 =1 (0.042) (0.041) (0.041) (0.041) (0.041) (0.041)
I ARGE" 0.125%%* 0.127%%k 0.125%%* 0,127k 0.121 %%k 0.123 %%k
GEy (0.030) (0.030) (0.030) (0.030) (0.030) (0.030)
M ARGE" 0.251%% 02524 0.253%% 0.254%% 0.24450% 0.245%%
(=1 (0.041) (0.042) (0.041) (0.041) (0.041) (0.041)
wage, -0.030 -0.032 -0.030 -0.032 -0.032 -0.034
) (0.053) (0.054) (0.053) (0.054) (0.053) (0.055)
SKIT L -0.021 -0.022 -0.021 -0.022 -0.020 -0.021
D (0.033) (0.033) (0.033) (0.033) (0.032) (0.033)
skokok ok Kok Kok ok kokk
TRAIN, ., 0.100 0.103 0.098 0.101 0.098 0.101
(0.034) (0.035) (0.034) (0.035) (0.034) (0.035)
0.133%% 0.133%% 0.133%5%
RDPRODUCT, ., (0.012) (0.012) (0.012)
RDPROCESS,, 0.106%** 0.106%** 0.107***
) (0.024) (0.024) (0.024)
Observations 6961 6961 6961 6961 6961 6961

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.7: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX ) with
FOREIGN50 and TH)BUHHN;J{

() (2 A3) “4) ©)] (6)
UQ UIDITY. 0.036* 0.036*
N (0.019) (0.019)
IER{ _.1*** __1***
LE CELiy (8.80?) (8.80?)
LEVERAGE2,, (881% (88}%
FOREIGN50. 0.267#%+ 0.266%** 0.266%%+ 0.266%*+ 0.267#%+ 0.267#%+
D 0.031) (0.031) (0.031) (0.031) (0.031) (0.031)
TEpPUETTNIR 0,054+ 0.055%#+ 0.053%#+ 0.053##+ 0.055%#+ 0.056%%*
U] (0.018) (0.018) (0.018) (0.018) (0.017) (0.018)
MALL 01816 0480FRE 01800k 0 179RE (175K (0,1 7450
5 A=) (0.042) (0.042) (0.042) (0.042) (0.042) (0.041)
[ ARCE" 0.128 5 0.1307%* 0.128%#* 0.13 1% 0.124%% 0,127
GBy (0.033) (0.033) (0.033) (0.033) (0.033) (0.033)
ARGE 0,242 0,244 0,244+ 0.246%%+ 0.236%*+ 0.238 5+
GE (0.046) (0.046) (0.045) (0.045) (0.045) (0.045)
-0.026 -0.028 -0.025 -0.027 -0.027 -0.029
wage.
85 (0.052) (0.054) (0.052) (0.053) (0.052) (0.054)
SKILL -0.015 -0.016 -0.015 -0.016 -0.015 -0.016
D (0.033) (0.034) (0.033) (0.034) (0.033) (0.034)
TRAIN. 0.096%% 00995 0.095%% 00975 0.095%# 00985
) (0.036) (0.036) (0.036) (0.036) (0.036) (0.037)
RDPRODUCT 0.137#%+ 0.137#%+ 0.136%*+
D 0.021) (0.021) (0.021)
RDPRO CESS. 0.103%*+ 0.104#5 0.104%5
D (0.028) (0.028) (0.028)
Observations 6690 6690 6690 6690 6690 6690

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.8: The Determinants of a Firm’s Decision to Export (Dep. Var. is EX) ) with
FOREIGN50 and TFP""*™07

() () (€) “4) ©)] (6)
LIQUIDITY, 0.050%* 0.050%%+
N (0.019) (0.019)
LEVERAGEL,, 001786 0,017k
(0.005) (0.005)
LEVERAGE?2. -0.026** -0.027**
) (0.011) (0.011)
FOREIGN50. 0.258 5+ 0.257#%+ 02575+ 02575+ 0.258#*+ 0.258 %%+
D 0.029) (0.029) (0.029) (0.029) (0.029) (0.029)
TEp-APROD -0.005 -0.006 -0.006 -0.007 -0.005 -0.006
U] (0.025) (0.025) (0.025) (0.025) (0.024) (0.024)
A 020780 0207FF L0.205%k  0.205%F 02000k -0.200%%
SMALL (0.042) (0.042) (0.042) (0.042) (0.041) (0.041)
A 0.143%5 0.145%5 0.143%5 0.145%% 0.139%% 0.141 %
LARGE, ,, (0.030) (0.030) (0.030) (0.030) (0.030) (0.030)
A 0.295%%+ 0.297#%+ 0.296%%+ 0,298+ 0,288+ 0.290%%+
VLARGE,, (0.040) (0.040) (0.039) (0.040) (0.040) (0.040)
wage, 0.031 0.031 0.032 0.032 0.031 0.031
N (0.042) (0.043) (0.041) (0.043) (0.042) (0.043)
SKILL,, -0.023 -0.024 -0.022 -0.023 -0.022 -0.023
(0.033) (0.033) (0.033) (0.033) (0.033) (0.033)
TRAIN. 0.1107%% 0.114%% 0.108%+* 0.1125%x 0.109%+ 0.112:
) (0.034) (0.035) (0.034) (0.035) (0.034) (0.035)
RDPRODUCT 0.137#%+ 0.137#%+ 0.137#%+
D 0.012) (0.012) (0.012)
RDPRO CESS. 0.110%+* 0.109%%¢ 0.110%*
D (0.024) (0.024) (0.024)
Observations 6961 6961 6961 6961 6961 6961

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.

128



3B.2 The Determinants of a Firm’s Export Sales

3B.2.1 At the 10% Cut-Off Point for Foreign Ownership

Table 3B.9: The Determinants of a Firm’s Export Sales (Dep. Var. is EXSALES, ) with
FOREIGN and TFP™"

(O] ) A3) “4) ®) (6)
LIQUIDITY, 0.194 0.195
(0.115) (0.114)
LEVERAGFE1L -0.057* -0.056*
(0.032) (0.032)
1.LEVERAGE?2 -0.069 -0.071
(0.072) (0.071)
FOREIGN. 0.756%#* 0760+ 0757k 0.761%#* 0761 0.765%%*
S (0.061) (0.062) (0.061) (0.062) (0.059) (0.061)
TEpPUETTNIR 0,431 0,427 0,429k 0.426%5* 0.43 1%k 0.428 %%k
(=1 (0.095) (0.094) (0.096) (0.095) (0.093) (0.092)
CMALLY 080200 L0.803%K L0788k (78RR 778k ()78
10-1) (0.169) (0.171) (0.167) (0.169) (0.167) (0.169)
[ ARGE" 0.630%#* 0.636*#* 0.628+xk 0,634 0.618%#* 0.6234xk
1) (0.094) (0.094) (0.095) (0.094) (0.096) (0.095)
M ARGE" 1.619%% 1.626%% 1.609%5% 1.616%% 1,590 15978k
=1 (0.168) (0.169) (0.168) (0.169) (0.168) (0.169)
wage, 0537 L0.530%k (53300 _()535%RE (545%rk () 5470k
=D (0.127) (0.128) (0.130) (0.131) (0.128) (0.130)
SKILL 0.027 0.021 0.027 0.021 0.034 0.028
) (0.127) (0.128) (0.128) (0.129) (0.128) (0.129)
TRAIN. 0.379%* 0.3907%* 0.378%* 0.389%* 0.382%* 0.393%*
) (0.179) (0.180) (0.179) (0.180) (0.181) (0.182)
RDPRODUCT 0.179 0.183 0.178
(0.106) (0.107) (0.105)
RDPRO CESS. -0.039 -0.034 -0.038
(0.125) (0.125) (0.124)
Constant 7.692%#% 7.645%k* 7.719%5% 7.671%% 7. 742085 7.699%#%
(1.338) (1.356) (1.344) (1.363) (1.276) (1.295)
Observations 4032 4032 4032 4032 4032 4032

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.10: The Determinants of a Firm’s Export Sales (Dep. Var. is EXS. .,) with
FOREIGN and TFP™""P

(O] () 3) “4) ®) (6)
UQ UID ij*i ) 0031230;* 0.324**
(0.131) (0.130)
LEVERAGEI, -0.093%% - -0.094%*
oD (0.036) (0.036)
LEVERAGE? ) -0.154* -0.160*
- (0.088) (0.087)
FOREIGN. 0307k 0.305%#* 0.31 1%k 0.309#* 0.308%#* 03064
A (0.095) (0.097) (0.095) (0.098) (0.093) (0.095)
TEp-1BPROD 0.470%5% 0.465%#* 0.468%%* 0.463%#* 0,469+ 0.464%%%
U] (0.103) (0.102) (0.103) (0.103) (0.102) (0.101)
SMALL SLO32FRE 1036%R S1.009% S1013%RE 0.992%kk ().996%k
A=) (0.174) (0.176) (0.170) (0.173) 0.171) (0.173)
| ARGE" 0.876%#* 0.883%#* 0.872%%k 0.879%#* 0.855%#* 0.862%%*
GBy (0.087) (0.086) (0.088) (0.087) (0.091) (0.090)
MARGE" 22644 2.276%#* 2. 247wk 2,259k 2,201k 223240k
GE (0.137) (0.138) (0.136) (0.137) (0.134) (0.136)
-0.172 -0.171 -0.168 -0.167 -0.183 -0.182
wage,
=D 0.117) 0.117) (0.120) (0.120) (0.122) (0.122)
SKILL 0.009 0.001 0.007 0.000 0.020 0.013
D (0.136) (0.137) (0.137) (0.138) (0.136) (0.137)
TRAIN. 0.533%#* 0.551%#* 0.53 1%k 0.549%#% 0538+ 0.556%%*
) (0.186) (0.186) (0.186) (0.186) (0.190) (0.190)
RDPRODUCTKH) 0.232** 0.237%* 0.228**
(0.110) 0.111) (0.107)
RDPRO CESS. -0.015 -0.010 -0.015
D (0.100) (0.101) (0.101)
Constant 9.761%#* 9,745k 9.804#* 9,787k 9,951k 9.945%#%
(1.361) (1.384) (1.374) (1.398) (1.294) (1.318)
Observations 4217 4217 4217 4217 4217 4217

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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3B.2.2 At the 25% Cut-Off Point for Foreign Ownership

Table 3B.11: The Determinants of a Firm’s Export Sales (Dep. Var. is EXSALES, ) with
FOREIGN25 and TFP"

Q) () (©)) (C) ®) ©)
LIQUIDITY, 0.227%* 0.230%*
(0.129) (0.128)
LEVERAGEL ) -0.065* -0.065*
(0.037) (0.037)
1L.LEVERAGE?2 -0.102 -0.106
(0.083) (0.082)
FOREIGN25 0.483 %k 0.479%%* 0.481 %%k 0478k 04825k 0.478kk
(0.108) (0.108) (0.109) (0.108) (0.107) (0.106)
TEPX 0729k 07325k 0.730%k* 0733k 0733k 0.736%**
i1 (0.063) (0.063) (0.063) (0.064) (0.061) (0.062)
A -0.940%%% -0.943%5% -0.923%kk -0.926%%% -0.9171%%% -0.91 4k
SMALL (0.184) (0.186) (0.182) (0.184) (0.182) (0.184)
I ARGE" 0757k 0.761%%x 0,754k 0.759 %%k 0.742%%% 0.746%%k
=1 (0.086) (0.085) (0.086) (0.086) (0.085) (0.085)

A 1.895%++ 1.901%%x 1.8820% 1.888 %+ 1.862%%+ 1.868%0¢
VIARGEy, (0.183) (0.183) (0.180) (0.181) 0.177) (0.177)
wage, -0.462%%% -0.466¥5* -0.458%¢% -0.461% -0.472%8% -0.476¥F%

) (0.154) (0.154) (0.157) (0.157) (0.155) (0.155)
SKIT L 0.027 0.021 0.027 0.021 0.035 0.030
) (0.131) (0.133) (0.132) (0.133) (0.132) (0.133)
TRAIN. 0.406%* 0.420%* 0.405%* 0.419%* 0.410%* 0.423%*
D (0.176) (0.177) (0.177) (0.177) (0.179) (0.180)
RDPRODUCT 0.164* 0.167* 0.161*
(0.094) (0.095) (0.092)
RDPROCESS. -0.037 -0.034 -0.037
(0.096) (0.096) (0.096)
Constant 10.405%%  10.393%0x 10430006 10.426%F%  10.527%0  10.521%%
(1.226) (1.236) (1.230) (1.240) (1.157) (1.169)
Observations 4217 4217 4217 4217 4217 4217

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.12: The Determinants of a Firm’s Export Sales (Dep. Var. is EXS. ) with
FOREIGN?25 and TH)BUHI“AWJ{

() () A3) “4) ©)] (6)
UQ UIDITY. 0.196* 0.196*
=D (0.113) 0.112)
| * ~ *
LEVERAGEL(H) 0.057 0.056
(0.031) (0.031)
-0.069 -0.071
LEVERAGEZ,., (0.070) (0.069)
FOREIGN?25. 0.493%5+ 0,490+ 0.491 %5+ 0.488 %5+ 0.493%%+ 0.490%++
D 0.109) (0.109) (0.110) (0.110) (0.108) (0.107)
TEpPUETTNIR 0,762 0.766%** 0.763%%+ 0.767#% 0.768#*+ 07715
U] (0.060) (0.061) (0.061) (0.062) (0.059) (0.060)
SMALL 07928k L0793k (TR 0TT9REE L(768%Fk (0,768
A=) (0.171) (0.173) (0.169) (0.171) (0.169) (0.171)
[ ARCE" 0,632 0,637 0.630%% 0.636%%* 0,620 0.625%%
(1) (0.096) (0.095) (0.097) (0.096) (0.097) (0.097)
ARGE 1.618%x* 1.625%%* 1,608+ 1,614+ 1.580%% 1,595k
(1) (0.166) (0.167) (0.166) (0.167) (0.166) (0.167)
wage, 055880 05600 055400 0556FF  L(.566%K 0568
N (0.132) (0.133) (0.134) (0.136) (0.133) (0.134)
SKILL 0.017 0.011 0.017 0.011 0.023 0.017
D (0.128) (0.130) (0.129) (0.130) (0.129) (0.130)
TRAIN. 0.377%% 0.387%% 0.375%* 0.386%* 0.380%* 0.390%*
) (0.174) (0.175) (0.174) (0.175) (0.176) 0.177)
RDPRODUCT. 0.179 0.182* 0.177*
D 0.104) (0.104) (0.103)
RDPRO CESS;(H) -0.030 -0.026 -0.030
(0.120) (0.120) (0.119)
Constant 7.766%% 7,722 7,793k 7. 7475 7,813k 7. 77358
(1.358) (1.372) (1.362) (1.377) (1.294) (1.310)
Observations 4032 4032 4032 4032 4032 4032

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.13: The Determinants of a Firm’s Export Sales (Dep. Var. is EXS. .,) with
FOREIGN25 and TFP™"™°P

() (2 A3) “4) ©)] (6)
UQ UIDITY. 0.324** 0.328**
N (0.128) (0.128)
~ *ok ~ ok
LEVERAGEL(H) 0.095 0.095
(0.035) (0.035)
-0.157* -0.162%
LEVERAGEZ,., (0.086) (0.085)
FOREIGN?25. 0.504#%+ 0.501 %%+ 0,502+ 0,499+ 0,502+ 0.499##+
D 0.118) (0.117) (0.118) (0.118) (0.117) (0.116)
TEpLABPROD 0.313%5 0.31 15 0.317#5 0.31 5% 0.314%5 0.31 255
(=1 (0.094) (0.096) (0.094) (0.097) (0.092) (0.094)
SMALLY 102600 10300 S1.002%k 1,006%F  -0.985%k 0,989k
A=) (0.177) (0.180) (0.173) (0.176) 0.174) (0.176)
[ ARCE" 0,882 0,889 0,879 0.886%% 0,862 08685
GBy (0.089) (0.088) (0.091) (0.090) (0.093) (0.092)
ARGE 2271k 2,282k 2,253k 22645+ 2,207k 2,238k
GE (0.135) (0.136) (0.134) (0.135) (0.132) (0.134)
wage, -0.185 -0.185 -0.181 -0.181 -0.197 -0.196
N (0.124) (0.124) (0.126) (0.126) (0.129) (0.129)
SKILL -0.004 -0.011 -0.005 -0.012 0.008 0.001
D (0.137) (0.138) (0.138) (0.139) (0.137) (0.139)
TRAIN. 0.530% 0,548 0.528 5 0.546%% 0.536%%* 0.553#%*
) (0.181) (0.180) (0.181) (0.181) (0.185) (0.185)
RDPRODUCT 0.228%* 0.233%* 0.224%*
D 0.107) (0.108) (0.105)
RDPRO CESS;(H) -0.008 -0.003 -0.008
(0.101) (0.101) (0.101)
Constant 9.795%kx 9,782 9,839k 9,824 9,987 9,983k
(1.394) (1.412) (1.404) (1.423) (1.326) (1.345)
Observations 4217 4217 4217 4217 4217 4217

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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3B.2.3 At the 50% Cut-Off Point for Foreign Ownership

Table 3B.14: The Determinants of a Firm’s Export Sales (Dep. Var. is EXSALES, ) with
FOREIGN50 and TFP"

(O] ) A3) “ ®) (6)
LIQUIDITY 0.219 0.222%
) (0.127) (0.127)
LEVERAGEL ) -0.064* -0.065*
(0.037) (0.037)
LEVERAGE?. -0.094 -0.098
S (0.081) (0.081)
FOREIGNS50. 0.679%#* 0.674%5% 0.680%#* 0.675%%* 0.679%%* 0.67 4%
=D (0.143) (0.143) (0.142) (0.141) (0.141) (0.140)
TEP 0.733%#* 0.737%#* 0.734%5% 0,738k 0,738k 0.741%%k
i) (0.063) (0.063) (0.063) (0.064) (0.063) (0.063)
4 C0.917FEL0.921%6  L0.901%RE 0.904%kE _(0.890%FE  ().893%k
SMALL (0.182) (0.185) (0.180) (0.183) (0.181) (0.183)
| ARGE" 0.734%5% 0.738%#* 0.731%k% 0736+ 0.720p#%k 0.724p40%
=1 (0.089) (0.089) (0.090) (0.089) (0.089) (0.089)

A 1.862%%% 1.869%%* 1.850% 1,857k 1.830%5% 1,837k
VIARGEy, (0.186) (0.186) 0.184) (0.184) (0.180) (0.181)
wage, 0467 L0ATORRE L0.463FRF L0466%FF S0476%F (0.480%k

) (0.161) (0.161) (0.163) (0.163) (0.161) (0.162)
SKIIL 0.028 0.022 0.027 0.022 0.036 0.030
) (0.124) (0.125) (0.124) (0.126) (0.125) (0.126)
TRAIN. 0.418%* 0.432%* 0.417%* 0431+ 0.421%* 0.435%*
D (0.176) (0.177) (0.176) (0.177) (0.179) (0.180)
RDPRODUCT. 0.173* 0.177* 0.171*
D 0.092) (0.093) (0.090)
RDPROCESS. -0.027 -0.024 -0.027
) (0.095) (0.096) (0.095)
Constant 10332006 103190 1037000 103570k 1044208 10,4365
(1.261) (1.271) (1.263) (1.274) (1.193) (1.206)
Observations 4217 4217 4217 4217 4217 4217

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.

134



Table 3B.15: The Determinants of a Firm’s Export Sales (Dep. Var. is EXS. ) with
FOREIGN50 and TH)BUHI“AWJ{

() () A3) “4) ©)] (6)
LIOUIDITY. 0.185 0.185
© =D 0.111) (0.111)
_ * _
LEVERAGEL(H) 0.055 0.055
(0.032) (0.032)
-0.060 -0.061
LEVERAGEZ, (0.069) (0.067)
FOREIGN50. 0.696%*+ 0,692+ 0.696%++ 0,692+ 0.697#*+ 0.693%%+
U (0.138) (0.137) (0.137) (0.137) (0.135) (0.135)
TEpPUETTNIR 0.769%%+ 0.772%% 0.769%%+ 0.773%%x 0.775%%* 0.778#5x
(=1 (0.059) (0.061) (0.060) (0.061) (0.059) (0.060)
SMALL 076400 L0765%  L0.751%k 0752806 (. 741RRE (7410
A=) (0.176) (0.178) (0.175) (0.177) 0.175) (0.177)
[ ARCE" 0,608 0,613 0.606%%* 0,612 05975 0,602
(1) (0.100) (0.099) (0.101) (0.100) (0.102) (0.101)
ARGE 1.58(p4* 1.587#% 1,571k 1.5774k% 1.552%% 1,550k
(1) (0.173) (0.173) (0.173) (0.174) (0.173) (0.174)
wage, 05660 0.568%F 05625k L0565%F (573K 575k
N (0.140) (0.141) (0.142) (0.144) (0.141) (0.142)
SKILL 0.017 0.011 0.017 0.011 0.023 0.018
=) (0.120) (0.122) (0.121) (0.122) (0.121) (0.123)
TRAIN. 0.391%% 0.401%% 0.389%* 0.400% 0.393%* 0.404%%
) (0.175) (0.176) (0.175) (0.176) 0.177) (0.178)
RDPRODUCT. 0.185* 0.188* 0.183*
U 0.102) (0.102) (0.101)
RDPRO CESS;(H) -0.018 -0.013 -0.017
(0.125) (0.125) (0.124)
Constant 7.686%%* 7.645%5 7,719 7.676%% 77195 7,681
(1.394) (1.408) (1.396) (1.410) (1.331) (1.347)
Observations 4032 4032 4032 4032 4032 4032

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 3B.16: The Determinants of a Firm’s Export Sales (Dep. Var. is EXS. .,) with
FOREIGN50 and TFP™"™°P

(O] () 3) “4) ®) (6)
UQ UIDITY. 0.315** 0.320**
N (0.126) (0.126)
L.EVVERAG E]‘z'(tfl) -0.094** -0.094**
(0.036) (0.036)
-0.148%* -0.154%
LEVERAGEZ,., (0.084) (0.083)
FOREIGNS0,,, ~ 0:698 0.693%#* 0.699x* 0.693%#* 0.697%#* 0.691#xk
(0.151) (0.150) (0.148) (0.147) (0.147) (0.146)
TEp-1BPROD 0.325%#* 0.323%#* 0.328 %%k 0.326%#* 0,327k 0.324p4%k
U] (0.091) (0.093) (0.092) (0.094) (0.090) (0.092)
SMALL SLO03FRE 10070 S0.980%0 L0984k L0.964%K  (.967
A=) (0.178) (0.181) (0.174) (0.177) 0.175) (0.178)
| ARGE" 0.858%#* 0.866%#* 0.855%%* 0.862%#* 0,839+ 0.84G¥x*
GBy (0.094) (0.093) (0.095) (0.094) (0.098) (0.097)
MARGE" 2234w 2.248kx 2,219k 2.23] %k 2,194k 22054k
GE (0.138) (0.138) (0.136) (0.137) (0.135) (0.136)
-0.197 -0.196 -0.193 -0.193 -0.207 -0.207
wage.
85 (0.129) (0.128) (0.130) (0.130) (0.133) (0.133)
SKILL -0.004 -0.011 -0.005 -0.012 0.008 0.001
D (0.130) (0.132) (0.131) (0.133) (0.131) (0.132)
TRAIN. 0.542%#% 0.560%#* 0.54(7%%k 0.558%#* 0,548+ 0.565%%*
) (0.181) (0.181) (0.181) (0.181) (0.185) (0.185)
RDPRODUCT. 0.238%+* 0.243%* 0.234%*
D (0.105) (0.106) (0.102)
RDPRO CESS. 0.002 0.007 0.002
i(r-1)
(0.101) (0.102) (0.101)
Constant 9.684%#* 9.670%k* 9,734k 9.7207%#* 9.863%#* 9.859%#*
(1.420) (1.438) (1.428) (1.447) (1.356) (1.375)
Observations 4217 4217 4217 4217 4217 4217

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Multi-Product Firms and
Exporting

4.1 Introduction

The study of international trade has been transformed by the modelling of firm heterogeneity,
productivity and exporting (see e.g. Hopenhayen 1992, Melitz 2003, Yeaple 2005, Melitz and
Ottaviano 2005 and Bernard ez /. 2007b).! What the early literature failed to take into account
was that world production and trade is dominated by multi-product firms which has led to
recent developments in both the theoretical and empirical literature (Baldwin and Gu 2005,
Bernard ef al. 2006a, Bernard ef a/. 2007a, Eckel and Neary 2006, Nocke and Yeaple 2006 and
Iacovone and Javorcik 2008) although the empirics still has some way to go to catch up and is

the literature to which this chapter contributes.

The importance of multi-product firms was first revealed for the US by Bernard e a/. (2005) and

(2006a) who show that 41 percent of firms produce more than one product but that multi-

! For a recent survey of the exporting and productivity literature see Tybout (2003) and Greenaway and Kneller
(2007).
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product firms account for 91 percent of total output while multi-product exporters account for
more than 95 percent of total exports.” An important element of firm heterogeneity therefore is
how firms cope with expanding or contracting their product range in response to changes in

trading conditions.

However, detailed investigations of the multi-product firm phenomenon are limited and almost
exclusively concentrated on developed countries. Yet, the role of foreign firms in developing
countries is considered a crucial part of the development story with developing countries
becoming increasingly aggressive in their approach to attracting FDL’> ‘Thus, gaining an
understanding of the dynamics of introducing new products at the firm level and how

government policy can influence the export structure of firms is of direct policy relevance.

In this chapter, we examine the role of multi-product firms in a developing country, in this case
Thailand. A first pass of the data suggests that there are both similarities and dissimilarities with
the US. For Thailand, 43 percent of firms produce more than one product (compared to the 41
percent figure for the US). However, 57 percent of output is produced by multi-product firms
and 52 percent of total exports are from firms that export multiple products (compared to the
US figures of 91 and 95 percent respectively). The headline figures for the production and
exporting share are clearly of a different magnitude to the figures that Bernard ez 2/ (20006) find

for the US. The smaller output percentage for Thailand hints at the differences in the behaviour

2 These stylised facts have led to a renewed interest in the differentiated products and trade literature (see e.g.
Linder 1961, Falvey 1981, Falvey and Kierzowski 1987, Flam and Helpman 1987 and Shaked and Sutton 1987) as
evidenced by recent empirical work by Hummels and Klenow (2005), Hallak (2006) and Hallak and Schott (2008).

3 Indeed, a growing literature examines the impact of FDI on developing countries and increasingly whether such
policies are worthwhile (see e.g., Bergsman and Shen 1996, Blémstrom and Kokko, 1998, Aitkin and Harrison 1999
and Lall and Narula 2004).

138



of firms in developed and developing countries certainly in terms of the size distribution of

firms.*

In the trade literature, the traditional approach to modelling the impact of trade liberalisation on
an economy is to assume single-product firms with any intra-firm adjustment taking place in the
scale of production with no role for multi-product production. Thus, the prediction of a
positive relationship between firm size and the ratio between a firm’s market value and its book
value (Tobin’s Q) contrary to a lot of the empirical evidence.” The industrial organisation (1O)
literature on the other hand has been quicker to embrace the study of multi-product firms (see
e.g. Brander and Faton 1984, Baldwin and Ottaviano 2001, Johnson and Myatt 2003, and
Allanson and Montagna 2005). However, the 1O literature does not examine the export

behaviour of firms and more specifically the export profile of firms.

So if we want to understand the dynamics of a newly industrialised country such as Thailand
why is it important to make the distinction between single and multi-product firms? First, one
of the arguments put forward to justify FDI subsidies and tax breaks for foreign firms is to
enable governments of developing countries to attract firms and to subsequently benefit from
technology and knowledge spillovers to local firms and workers. From a spillover perspective,

multi-product firms are likely to be more attractive as logically the greater the number of

4 We must be careful when making comparisons between our results and Bernard ez a/ (2005, 2006a) as the
definition of whether a firm is multiple product or not depends crucially on what constitutes an individual product.
The greater the level of disaggregation, the larger the number of multi-product firms. This is synonymous with the
categorical aggregation problem that has plagued the intra-industry trade (IIT) literature (Caves 1981). In this
chapter, we define a product according to the equivalent of the 5-digit ISIC compared to Bernard ¢ a/. (2006a) who
use a 5-digit US SIC classification and Bernard ez @/ (2005) who use a 10-digit Harmonised System (HS)
classification to measure their output and export statistics respectively and is probably one explanation for at least
some of the difference in our headline figures. Indeed, given these numbers come from different aggregation levels
one should not draw conclusions from their relative magnitudes. The SIC 5-digit data consists of around 1800
products whilst the HS 10-digit data contains 8500 products of which two thirds are from the manufacturing sector.
The data reveal that firms produce across four and even two-digit industries and that the product distribution tends
to be highly skewed where for example, exports of one product in a multi-product firm may account for
considerably more than 50 percent of total exports. See Bernard ez a/. (2006a) for further discussion.

5> See Nocke and Yeaple (2000) for further discussion on the relationship between Tobin’s Q and firm size where
firms with lower marginal costs have larger sales and have a higher Tobin’s Q even though the empirical evidence
suggests a negative relationship (see e.g. Lang and Stulz 1994).
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products produced, the wider the range of technologies employed and thus the greater the
likelihood that domestic firms will benefit from technology and knowledge spillovers. The
process of a firm becoming multi-product is also associated with process and product R&D as
firms seek to develop new products and methods of production. R&D is also strongly

associated with positive spillovers from FDI.

Second, the growth through exporting route has proved to be particularly successful in the past
as experienced by many East Asian countries over the last two decades. Thus, governments, if
given a choice, are likely to prefer investment from foreign firms that produce more than one
product, ideally for export. Finally, multi-product firms may be more attractive to host
governments as such firms should exhibit less susceptibility to demand shocks as the risk from,
for example, changes in fashion or advances in product specific technology, is spread over a
variety of exports and possibly export markets. Hence, domestic employment change may
benefit from being smoothed. Thus, an analysis of the structure of foreign firms and the
characteristics of firms that produce multiple products provides a useful insight into the role

played by MNEs in developing countries.

One result from the existing firms and exporting literature is that size matters, with large firms
more likely to export. It is therefore important for a developing country to attract firms of a
certain size.® Thus, in this chapter, we examine two specific aspects of the multi-product and
development question. In the first stage, we examine the relationship between multi-product
firms’ extensive margins (number of products produced or exported) and intensive margins

(output or export sales per product). Given that globalization or changes in trade barriers or

¢ Tybout (2003) in his survey of the firm-level literature concludes that whilst exporters are a minority, exporters
tend to be larger and more productive although these firms still only export a small percentage of their total output.
Eaton ez al. (2004) in a firm-level study of export destinations for France concurred that there is significant
heterogeneity across firms in the extent of their export participation with the number of firms selling to multiple
markets declining with the number of destinations. Approximately 17 percent of French firms export with over 34
percent exporting to just one country.
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trade costs will lead to intra-firm adjustment along firms’ extensive and intensive margins we
examine how this relationship affects the distribution in firm size. In addition, we examine the
correlation between firms’ extensive and intensive margins. Our first stage results show, in
contrast to Bernard e a/ (2006b), that in Thailand there is little variance between firms’
extensive margins and total output or total export sales. In addition, the relationship between
the intensive and extensive margins are mixed when different definitions of the two variables are

used. We find a negative correlation in production but a positive correlation in exports.

In the second stage of the chapter, we examine the characteristics associated with multiple
product producers making a distinction between domestic and foreign-owned firms. Our
second stage results show that being a multi-product firm and the number of products produced
are associated with various firm characteristics including export status, TFP and R&D status.
Comparing domestic and foreign firms, we observe some systematic differences in both the
factors that are related to being a multi-product firm and the number of products produced.
Overall, a complex picture of the behaviour of MNEs in developing countries emerges where
foreign-owned firms that export are strongly associated with being multi-product but foreign
firms that only serve the domestic market show a strong negative partial correlation with being
multi-product. These factors might explain, in part, why evidence for knowledge diffusion and
productivity spillovers is less widespread that one might have imagined. Thus, our finding for a
significant proportion of foreign-owned firms supplied only the domestic market and produced

just a single product is an interesting new stylised fact not previously highlighted in the literature.

The structure of the remainder of this chapter is organised as follows. Section 4.2 presents an
overview of the theoretical and empirical literature. Section 4.3 describes the data. In section
4.4, we discuss our empirical model and present the results of our intensive and extensive

margins analysis while section 4.5 presents our results examining the characteristics of those
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firms that produce multiple products and the factors related to the number of goods produced.

Section 4.6 concludes.

4.2 Literature Review

Various models have been developed to explain trade at the firm level. A widely cited paper is
Melitz (2003) who uses productivity differences across firms to develop a firm-level model of
intra-industry trade and exporting where firms produce horizontally differentiated goods. The
model assumes that the production function has a single factor of production and shows that
trade liberalisation through a reduction in trade barriers would reduce the export productivity
cut-off, increase benefits to exporting and persuade more productive firms to enter the market.
Using a comparative advantage framework, Bernard ez 2/ (2007b) point out that resource
reallocation within and across industries leads to increases in industry productivity and sector
outputs of the comparative advantage industries compared to industries with a comparative
disadvantage because the former are more likely to become exporters. These two models

however, says nothing about the role of multi-product firms.

One of the first papers to consider such a role was Baldwin and Ottaviano (2001) who develop a
model to explain the behaviour of multi-product firms in intra-industry FDI and intra-industry
trade. Because of trade costs, multi-product firms engage in FDI by producing some products
abroad in order to reduce inter-variety competition. Although FDI and exports are substitutes
they may also generate some reverse imports of those varieties manufactured abroad. In the
heterogeneous firm model by Bernard ez @/ (2003) which is essentially an extension of the

Ricardian model, a reduction in trade barriers or trade costs induces an increase in productivity
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because of an expansion of high productivity firms with low-productivity firms exiting the

market.

In contrast, Bernard ef a/. (2006b) present a general equilibrium model of firm dynamics with
heterogeneous firms and endogenous entry and exit of firms. They assume the productivity of
the firm for each single product to be fixed. When trade is liberalised, a reduction in trade costs
leads to a reallocation of resources and therefore increases firm-level and industry-level
productivity. Firms produce and export the most successful products (high-expertise products)
rather than low-productivity products. The model predicts and the authors find a positive
correlation between firms’ intensive (the output per product) and extensive (the number of
products) margins which indicates that the production for the export market is enlarged not
only through an increase in the number of varieties sold abroad but also through an increase in
exports per product.” This result is driven by the interaction between general competencies
(ability) and product specific abilities (expertise). Thus, following trade liberalisation, exporting
firms expand the range of the products to be exported whilst simultaneously contracting the

range of products that they choose to produce.

In a recent paper, Eckel and Neary (2000) present a general equilibrium model of multi-product
firms with oligopolist behaviour and address the role of the adjustment processes within multi-
product firms and the relationship with factor and goods markets. Specifically, they analyse how
firms react to shocks and the affect of these shocks not only on wages and labour demand but
also on the number of products a firm produces highlighting the role of flexible manufacturing.
Their results suggest that in a multi-product framework firms may adjust their scale of output
and number of varieties produced instead of in the traditional trade literature that only allow

entry and exit in response to shocks. One distinguishing feature of Eckel and Neary (2000) is

7 In the model, the relationship between extensive and intensive margins can be negatively correlated if there are
diseconomies of scope or inefficiency in monitoring various production process (Bernard ef al., 2006b).
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the emphasis on “core competences” with one variety being able to be produced more
efficiently than varieties that lie outside this core competency. This means firms are free to
expand their production lines but the process is subject to diseconomies of scope and cost

heterogeneities. Such costs differences allow cannibalisation to occur in response to shocks.

Similarly, Nocke and Yeaple (2006) develop a theoretical model with multi-product firms in
order to analyse the effect of globalisation through trade liberalisation on firm scope assuming
that the relationship between marginal costs of each product variety and the number of varieties
of each firm are positively correlated. They find that globalisation and trade liberalisation affect
firms’ productivity because the marginal costs are endogenously determined. If new product
lines are added, less of each good will be produced therefore firms face higher marginal costs of
production that causes a reduction in the TFP of existing product lines. Hence, multilateral
trade liberalisation should result in a less skewed firm size distribution with large firms shrinking
and small firms increasing their product lines respectively. Crucially, in contrast to Bernard e a/.
(2006b) their model predicts a negative correlation between firms’ intensive and extensive

margins.

Feenstra and Ma (2007) develop a monopolistic competition model that emphasises the optimal
choice of product scope for multi-product firms. Each firm chooses their product scope and, at
the same time, has to be concerned about cannibalisation effects of their own sales. The model
shows that when a country opens to trade, the less efficient firms exit the market while large and

high productive firms remain and produce a greater variety of products.

In the majority of cases, models attempt to explain the stylised facts of the US international
trade and to address the difference between exporters and non-exporters where exporters are
assumed to have higher employment, output, value added per worker and productivity

compared to non-exporters (Bernard e al, 2007a). One of the first empirical papers was
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Bernard e 4l (2006b) who investigate the relationship between multi-product firms and
exporting by testing firms’ intensive and extensive margins using the US 1997 Manufacturing
Census data. The empirical results show that exporters produce a greater variety of products
than non-exporters. In addition, a positive and significant relationship between the intensive
margin and an export dummy indicates that exporters produce more output per product more

than non-exporters.

In Bernard ez a/. (2007a), a gravity equation framework is employed to examine the relationship
between bilateral distance and firms’ extensive or intensive margins. Using US data, the results
show that distance to trading partner decreases both the number of exporting firms and number

of exported products but increases the average export value.

In Bernard et al. (20062), adjustment to firms’ extensive margins suggests that the number of
products can be changed through resource reallocation. The concept of adding and dropping
particular products is based on productivity differences across products. Bernard ez a/. (2006a)
find a positive relationship between a firm’s productivity and the number of products.
Productive firms self-select to produce additional products whereas firms are likely to drop
later-birth products and the less-productive products, compared to other firms that produce
similar products. In addition, they also find that multiple product firms are larger and more

productive than single-product firms.

For developing countries there are four studies of interest. First, Brambilla (2006) presents a
model of multi-product firms using a production function of the number of product varieties, a
cost function of production technology and the maximisation of expected profits in order to
explain how many varieties each firm decides to produce. The relationship between the
structure of ownership and the number of product varieties among multi-product firms in

China’s manufacturing sector is then examined. Because foreign- and domestically-owned firms
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face different costs of product development and have different technology and product
efficiencies they show that the majority-owned foreign firms introduce more new varieties

compared to private domestic firms.

Second, Eaton ez a/. (2007) investigate the variation in a country’s exports using Colombian data.
Total exports are a composition of the varieties sold (extensive margin) and average sales
(intensive margin). They find that an increase in the total export value of Colombia affects over
50 percent more firms. They also examine the export dynamics of continuing firms, entrants
and those that exit. Total export sales of new exporters are relatively small with most of the

export revenue coming from a small number of very large stable exporters.

Third, Iacovone and Javorcik (2008) analyse the behaviour of multi-product exporters using
Mexican data. The majority of firms in Mexico do not export while the exporting firms seem to
concentrate on the export of only a few products. They find that a reduction in trade costs
affects the adjustment of exporting at the product level. For new firms that enter export
markets, they are likely to export on a small scale in terms of value and the number of products
exported. They also found a positive correlation between extensive and intensive margins in

exporting consistent with the Bernard e# a/. (2006b).

Finally, Goldberg ¢ al. (2008) employ a detailed firm-level data from India to explain the
characteristics of multi-product firms and importance of allocation of resources within firm-
level adjustment by changing their product mix. Although India and the US are at different
stages of development, the patterns and characteristics of multi-product firms in both countries
appeared to be relatively similar. In regards to the extensive and intensive margins, the positive
relationship is in line with the theoretical predictions and empirical evidence by Bernard ez /.

(2006b).
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4.3 Data

In this chapter, we use the same data set as Chapters two and three which is the Annual Survey
of Thailand’s manufacturing industry by the OIE for the period between 2001 and 2004. One
significant advantage of this data is that we are able to identify the number of products a firm
produces. Our product classification is based loosely on ISIC classifications of what constitutes
a product and are based on the question in the survey that asks the firms to “list the products

that you produce”. We believe this approximates to a 5-digit product classification.”

Tables 4A.1 and 4A.2 of the Appendix 4A provide details of definitions and descriptive
statistics, respectively. The raw correlations presented in Table 4A.3 show that being a multi-
product firm and the number of products produced have positive correlations with export

status, foreign ownership, productivity, R&D wage and firm size.

Table 4.1 provides a summary of our two-digit ISIC data for the four years of our sample 2001
to 2004. The sectors that have a high percentage of exporting firms of more than 70 percent are
ISIC 18 (Wearing Apparel; dressing and dying of fur), ISIC 32 (Radio, television and
communication equipment) and ISIC 36 (Furniture). In 17 out of 22 two-digit ISIC sectors we
observe an increase in the proportion of firms that export with ISIC 34 (Motor vehicles, trailers

& semi-trailers) showing the largest increase in exports during this period.

In Table 4.2, we present the share of output and the share of firms that produce single and
multiple products across various groupings. When we consider all firms, we see that the

majority of firms produce only one product (57.12 percent) with 17.81 percent producing two

8 Our method of product identification was to match the product lists with the ISIC 5-digit classification list by
visual inspection.
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products and only 9.15 percent producing five or more products.”  However, those 57.12
percent of firms only produce around 43 percent of total output with the 9.15 percent of firms
producing five or more products producing 15 percent of total output. If we compare foreign
and domestic firms we observe that a larger proportion of domestic firms produce just one
product. Thus, consistent with Bernard ez a/. (2006b) we find that foreign firms have a higher
likelihood of being multi-product and a higher share of output with 17.25 percent of firms
producing five or more products. Comparing exporters and non-exporters is also illuminating
where we find an even greater difference with 61.16 percent of non-exporters and only 53.15

percent of exporters producing a single product.

Finally, we introduce a final complication by making a distinction between foreign-owned
exporters and non-exporters. We find that 68 percent of foreign non-exporters produce a single
product. The fact that approximately one fifth of foreign firms do not export is a stylised fact
that we believe has not been previously highlighted in the literature where foreign firms are
almost considered to be exporters almost by definition. This insight adds a layer of complexity
to our analysis and hints at a more subtle relationship between foreign firms and the benefits

accrued to the host country.

9 Our figures are broadly consistent with a study by Goldberg e 2/ (2008) who find that in India the single product
and multi-product firms account for 53 and 47 percent respectively of manufacturing firms.
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Table 4.1: Share of Exporting Firms by two-digit ISIC

e | ndustry 2000 | 2002 | 2003 | 2004
15 Food products & beverages 49.96 48.82 51.39 54.44
(301) (289) (278) (245)

16 Tobacco products 16.67 16.67 20.00 0.00
M M M ©)

17 Textiles 34.55 35.81 38.06 38.13
(133) (130) (118) (114)

18 Wearing appatel; dressing & dyeing of fur 76.33 76.63 77.73 72.82
(2106) (200) (178) (142)

19 Tanning & dressing of leather; manufacture of luggage, 64.91 63.89 67.65 65.17
handbags, saddler, harness & footwear (74) (69) (69) (58)

20 Wood & products of wood and cork, except furniture; 44.05 45.45 47.83 44.26
manufacture of articles of straw & plaiting materials (37) (35) (33) (27)

21 Paper and paper products 40.59 42.27 41.24 36.78
4| @y | @yl G2

22 Publishing, printing & reproduction of recorded media 10.69 9.60 11.97 12.26
| a2 an| 3

23 Coke, refined petroleum products & nuclear fuel 66.67 62.50 50.00 80.00
® ©) © @

24 Chemicals & chemical products 52.87 53.78 57.14 57.92
(129) (128) (124) (106)

25 Rubber & plastics products 45.92 46.94 49.26 51.68
(169) (169) (166) (154)

26 Other non-metallic mineral products 32.31 33.64 32.54 37.60
(116) (109) (96) (91)

27 Basic metals 34.34 33.33 33.33 40.26
G| (2| ol @

28 Fabricated metal products, except machinery & 42.36 43.62 44.69 43.40
equipment (806) (82) (80) (69)

29 Machinery & equipment n.e.c. 49.25 51.67 52.84 54.60
O] )]  ©3)|  ®)

30 Office, accounting & computing machinery 63.41 62.50 60.87 52.17
)| @y| an| a2

31 Electrical machinery & apparatus n.e.c. 43.62 43.15 42.52 44.19
)|  ©| 69| D

32 Radio, television & communication equipment & 75.95 79.08 78.08 74.26
apparatus (120) (121) (114) (101)

33 Medical, precision and optical instruments, watches & 47.76 50.85 47.27 50.00
clocks (32) (30) (20) (22)

34 Motor vehicles, trailers & semi-trailers 46.53 49.48 59.09 65.60
anl @y gy | @

35 Other transport equipment 48.84 51.22 54.05 41.38
eh| en| eyl a2

36 Furniture; manufacturing n.e.c. 74.43 73.43 77.83 77.27
(163) (152) (158) (1306)

37 Recycling 25.00 30.77 33.33 28.57
) ) () )

Total industry 48.10 49.16 51.10 51.78

(1,936) (1,854 (1,791 (1,601)

Note: Numbers of exporting observation are reported in parentheses.
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Table 4.2: Share of Firms and Output for Different Groups by Product Distributions

Non-Exporting

Foreign Non-

Foreign Exporting

Number All Firms Domestic Firms Foreign Firms Firms Exporting Firms Exporting Firms Firms

products Share Share Share Share Share Share Share Share Share Share Share Share Share Share

produced Firms  Output Firms  Output Firms of  Firms Output Firms of  Firms of  Firms of

Output Output Output Output

1 57.12 43.02 58.17 42.49 54.37 43.31 61.16 52.63 53.15 40.54 68.29 48.34 50.85 42.75
(5,438) (4,001) (1,437) (2,883) (2,555) (364) (1,073)

2 17.81 19.79 16.89 20.19 20.20 19.58 16.31 20.79 19.28 19.57 16.70 22.76 21.09 19.21
(1,696) (1,162) (534) (769) (927) (89) (445)

3 9.16 13.74 9.57 16.91 8.10 11.42 8.59 17.14 9.71 12.95 6.38 21.99 8.53 10.25
(872) (658) (241) (405) (467) (34) (180)

4 6.76 8.66 6.54 8.87 7.34 8.44 5.11 4.59 8.38 9.60 3.75 3.51 8.25 9.01
(644) (450) (194) (241) (403) (20) (174)

5+ 9.15 14.79 8.83 11.54 9.99 17.25 8.82 4.85 9.47 17.33 4.88 341 11.28 18.78
(871) (607) (264) (416) (455) (26) (238)

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100
(9,521) (6,878) (2,643) (4,714) (4,807) (533) (2,110)

Note: Numbers of observation are reported in parentheses.
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4.4 Multi-Product Firms’ Intensive and Extensive Margins

As previously noted, multi-product firms in Thailand produce 57 percent of total output while
firms that export multiple products account for over 52 percent of total export sales. Bernard ez
al. (2006b) investigate this phenomenon for multi-product firms in the US by examining the
contribution of firms’ extensive margins to firm-size distribution. Similarly, Yeaple (2005)
argues that large firms are responsible for much in the variation in sales across firms managing
product lines much more actively than small firms. This line of thinking is matched by Berger
and Ofek (1995) who find that single-product firms have large sales per product than multi-
product firms. In this section we follow the methodology of Bernard ez 2/ (2006b) to examine
the relationship between intensive and extensive margins and size distribution for a newly
industrialising country where the importance of attracting large MNEs is often part of

government industrial policy.

Bernard e al. (2006b) begin with a cross-section estimation. The basic framework for firm-size
distribution is to identify a firm’s extensive (number of products) and intensive (output per
product) margins. In this chapter, we have a panel estimation so the relationship is presented in

Equation (4.1):
Y, =n7, 1)
where Y, is firm size measured by total output of each individual firm.
n, is the number of products produced by firm.

— . , —_ 1
y, 1s the average output per product that is defined as y, = — E Y pir -
7,
it P
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The subscripts 7, # and p denote firm, time and product respectively. The relationship
between firm size and multiple product firms requires a knowledge of how firm size varies. By
taking the log of Equation (4.1), the model can be separated into two regressions for firms’

intensive and extensive margins as a function of the log of total output,

lnn, = 51 + ﬂ1 InY, + 4, (4.2)

Iny,=06,+4,1nY, +¢, (4.3)

where g, and ¢, denote stochastic errors and by using OLS estimation techniques,
B + B, =1. Thus the coefficient of [, captures the partial correlation between total output

and the extensive margin and [, captures the partial correlation between total output and the

intensive margin (Bernard e a/, 2006b).

In addition, we examine the relationship between exporting and firms’ intensive and extensive

margins. In the case of an exporting firm, total exports is the number of products exported
(n;) multiplied by average exports per product (y). Thus, the estimated regression

decompositions for exporting are presented as:

Inw, =38,+f,InY, +u, (4.4

Iny, =06,+pf,InY] +¢, (4.5)

Since a firm’s extensive and intensive margins ate cortrelated, where f, =1—f, and S, =1- S,

we simply report the estimated results of a firm’s extensive margin (5, and f,). A robust

variance estimation corrects for the problem of heteroscedastic errors. The results from OLS
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estimations with and without region, industry and time fixed effects are presented in Table 4.3

and are based on a sample of multi-product firms only.

In Columns (1) and (2), we find that the number of products produced accounts for
approximately one percent of the variation in total firm output. This means that an increase in
the number of products (extensive margin) accounts for only one percent of the increase in total
output. On the other hand, this result indicates that the variation of total firm output in

Thailand is mainly due to changes in average output per product (intensive margin)."’

A slightly higher variation is observed if we consider the number of products exported and total
export sales (Columns (3) and (4)). The coetficient shows that the number of products exported
causes a variation in total export sales of 7.4 percent. This means that the number of products
exported raises total export sales by 7.4 percent by keeping average export sales per product

constant.

Table 4.3: OLS Regression Decomposition of Firm Size and Firms’ Extensive Margins

Production Exporting
@) @) (€) Q)
InY, 0.009#*x* 0.0 2%
’ 4.17) (5.20)
InY, 0.074%¢% 0.074%+*
i (21.87) (20.48)
Observations 6042 6042 3331 3331
R-squared 0.003 0.057 0.118 0.189
Additional None Region, Industry None Region, Industry
Covariates and Time Fixed and Time Fixed
Effects Effects

Notes: Sample includes multi-product firms only. Dependent variable in Column (1) and (2) is the log of number
of products produced (Inz,), and Column (3) and (4) is the log of number of product exported (In ;). Robust

statistics in parentheses. *** significant at 1%.

10°As Bernard e al. (2006a) point out, our use of the equivalent of 5-digit ISIC data will have the effect of masking
unobserved changes within 5-digit categories thus our results are likely to underestimate the importance of firm
adjustments to the extensive matgins.
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Next we examine the relationship between intensive and extensive margins by regressing firms’
output or exports per product on the number of products produced or exported by firm. The

estimated regressions are presented as follows:

Iny, =0, +ylnn, + é:z; (4.6)

Iny" =o0,+y,lnn +wo, “4.7)

In Table 4.4 we observe a positive correlation between the extensive and intensive margins in
Columns (3) and (4) only. This positive relationship indicates that the number of products
exported increases export sales per product by between 50.1 percent and 58.4 percent. We can
conclude therefore that multi-product firms only marginally increase the number of products
exported but for each product, multi-product firms export a larger volume of each. However, in
contrast to Bernard e 2/ (2006b), Iacovone and Javorcik (2008) and Goldberg ef al. (2008), we
find a negative and significant correlation for firms’ extensive and intensive margins when we
consider production data. Thus, in Columns (1) and (2), we find that an increase in the number
of products produced decreases the amount of output per product by between 64.1 percent and
09.2 percent. This negative correlation is consistent with the relationship predicted by the
models of Nocke and Yeaple (2006), and Eckel and Neary (2006). The empirical result suggests
that in Thailand, the more products a firm develops, the less of each one produced. This can
be explained by diseconomies of scope in the production unit of multi-product firms in
Thailand.  Assuming that the marginal costs and the number of products are positively
correlated, when the new product lines are added, a firm faces higher marginal costs of
production and therefore causes a reduction in the productivity of the existing product line. In
addition, the negative result implies that there is inefficiency in monitoring various production

processes.
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Another explanation is that there may be advantages associated with the production of a
number of products and that by using the same production unit, distributing products through
the same channels and managing production within the same organisation there is no discernible
difference in cost. Multi-product firms in Thailand may be trying to expand their market
potential by increasing the number of products produced rather than merely increasing sales of
existing products. If firms produce a greater number of products it may help to reduce future
risk resulting from the product life cycle at any given period. More importantly, it suggests that
the behaviour of MNEs differs by location between developed and developing countries. It will

be interesting to see whether these results hold for other developing countries.

Table 4.4: OLS Regression of Firms’ Extensive and Intensive Margins

Production Exporting
@ @ 3 @
Inn, -0.692%#* -0.64 1%k
(9.32) (9.22)
In 7 0.584*** 0.501%%*
' (7.49) (6.33)
Observations 6042 6042 3331 3331
R-squared 0.014 0.200 0.018 0.139
Additional None Region, Industry  None Region, Industry
Covariates and Time Fixed and Time Fixed
Effects Effects

Notes: Sample includes multi-product firms only. Dependent variable in Column (1) and (2) is log of output per
product (In7y,), and Column (3) and (4) is the log of export sales product per product (Iny ). Region, industry

and time dummies are included. Robust t statistics in parentheses. *** significant at 1%.

From the decomposition of the firm-size distribution and firms’ extensive margins, we found
that intra-firm adjustment on the number of products produced and exported by multi-product
firms positively and significantly affects the variation in firm size. The effect on the variation in
firm size is mainly due to changes in output and export sales per product. When we consider

the relationship between firms’ extensive and intensive margins, our results show that extensive
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and intensive margins are negatively correlated in production but positively correlated in

exporting.

We now know that multi-product firms also play a significant but complex role in Thailand’s
economy. Although there are a larger number of single-product firms, approximately 57 percent
of total output is accounted for by multi-product firms. Given the importance of multi-product
firms we now investigate which factors, in addition to size, are associated with a firm’s decision
to produce multiple products. By identifying these characteristics the results may enable
policymakers to refine the selection criteria for targeting FDI attraction policies to encourage

those firms that are most likely to benefit the domestic economy.

4.5 The Characteristics of Multi-Product Firms

This section presents empirical analyses on the characteristics associated with multiple product
producers making a distinction between domestic and foreign firms. First, we examine the
characteristics associated with being a multi-product firm using a binary dependent variable. We
follow the economic methodology as previously discussed in Chapters two and three. Second,
we examine the characteristics associated with the number of products produced using a count
data so the methodology used is the negative binomial regression. In each sub-section, we

discuss about our model, methodology, variables and finally our estimated results.

4.5.1 Being a Multi-Product Firm

Recent stylised facts have shown that, in both domestic and international markets, multi-product
firms have become increasingly important. We now investigate the characteristics of those

firm’s that produce multiple products.
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We estimate a pooled probit model for the binary dependent variable, which indicates the status
of a firm."" All independent variables are lagged by one year in order to avoid possible
simultaneity problems. Unfortunately the data does not provide a set of instruments to control
for possible exogeneity between multi-product production and our dependent variables. For
example, being multi-product may cause TFP to rise or make it more likely that a firm will
export. We believe this is less of a problem than with the traditional determinants of exporting
regressions. However, we acknowledge that lagging by one year is not ideal and hence in our
results section we refer to associations and partial correlations instead of determinants and

effects. Thus, our probit model is as follows,
Pr(MULTIDUM/ = 1|Zi(/—1)) = q)(ﬂ'zz(/—w) (48)

where, MULTIDUM,, is a dummy variable that is 1 if the firm is multi-product and 0 otherwise.

7 1is a vector of firm characteristics.

®d is the cumulative distribution function of the normal distribution function.

We include five region, twenty-two two-digit industry and two year dummies in order to control
for unobserved effects. In addition, we allow for robust clustering at the two-digit industry level
(clustering at the regional level made little difference to the results). This relaxes the
independence assumption and requires only that the observations are independent across

sectofrs.

1 Since our data has a short panel structure, we are not able to use alternative estimation methods (e.g. a fixed
effects estimator or a GMM first difference estimator). For example, Arellano and Bond (1991) explain that the
GMM first difference estimator requires two or more lags of all the right-hand-side variables as instruments.
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In Equation (4.8), the vector of firm characteristics (Z) includes the following,

EX is an export dummy which equals 1 if the firm has positive export sales and 0 otherwise.

FOREIGN is a dummy, which equals 1 if at least 10% of shares are foreign owned, and 0

otherwise. Cut-offs of 25% and 50% were used in a sensitivity analysis.

EX*FOREIGN is an interaction term that measures the effect of being both foreign and an

exporter over and above the individual effects.

TFP™ is a measure of total factor productivity. The calculation of the parameter is obtained
from the semi-parametric approach of Levinsohn and Petrin (2003) which takes account of

unobserved firm-specific productivity shocks. In a sensitivity analysis, we use two alternative
measures of TFP. The R&D estimator of TFP (TFP"""™ ) is obtained from a semi-
parametric and nonlinear least square regression of Buettner (2003) that allows for endogenous
R&D."” The standard labour productivity (TFP™""™°")is calculated from the log of value

added over total labout.

sige is measured as the log of total employment. As a robustness check we also categorise firm
size into small (SMALL), medium (MEDIUM), large (LARGE) and very large (I'ILARGE)

by following the quartile distribution of the total employment for all firms operating in the same

two-digit ISIC (Rev.3).

wage is the log of wage per employee. Wage is an indicator of labour quality. It is expected

that the higher the wages, the more superior the quality of labour and the more likely that a firm

will be able to produce multiple products.

12 See Appendices 2B and 2C for the methodology undetlying our Levinsohn and Petrin (2003) and Buettner (2003)
TFP calculations.
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RDPRODUCT and RDPROCESS are dummy variables for R&D to capture those firms that
undertake R&D in product development and production processes respectively. R&D activity
is an important mechanism for firms to introduce new products (Brander and Eaton, 1984).
R&D is also an important procedure for enhancing the quality of existing products and for
developing new products as well as highlighting cost savings in the production process. It is
expected that firms that carry out R&D especially product R&D are more likely to be a multi-

product firms.

The results reported in Tables 4.5 and 4.6 are marginal effect estimations that are calculated at
the mean of each independent variable except for the dummy variable. FEach coefficient

indicates the change in the probability of the outcome.

In Table 4.5, the results of our preferred specification in Columns (3) and (4) show a complex
relationship between export status and the probability of a firm to be a multi-product producer.
The results suggest that it is not export status itself that is important. We also have to consider
the interaction term between the export status of the firm and our ownership variable. For
domestic firms, the export status has a negative but insignificant association on the probability
of being a multi-product firm. For foreign firms, being an exporter is associated with an
increase in the probability of being a multi-product firm by 1.9 percentage points relative to

being a 1’1or1—exporter.13

Foreign ownership appears therefore to have an important association with multi-product
production although it is not a straightforward relationship. The individual partial correlation
for foreign ownership is negative and significant for all specifications. This suggests that for

non-exporters being a foreign-owned firm is negatively associated with being a multi-product

13 The mean of ownership status is approximately 0.28 so the export effect conditional upon being a foreign-owned
firm is calculated as [-0.023+(0.146*0.28)]=0.019.
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firm. If we compare the magnitude of the effect for non-exporter and exporters, the ownership
effect for exporters (-0.086) is relatively lower than for non-exporters (-0.159)."* One plausible
explanation for a negative result might be overseas firms setting up single product assembly
plants that specialise in the production of one single product for sale either domestically in
Thailand or for export (possibly to Thailand’s ASEAN neighbours). This would also fit with the
Baldwin and Ottaviano (2001) hypothesis that MNEs locate the production of different varieties
in different countries. However, as noted earlier, foreign-owned firms that also export are
positively and significantly correlated with firms that produce multiple products. Thus it is clear

that foreign firms cannot be considered one homogenous group.

For TFP, as expected we observe that highly productive firms are positively associated with
multi-product firms. The positive and significant coefficients for product R&D and process
R&D suggests that firms that carry out R&D in either product development or production
processes, or both, are positively related to the probability that a firm will be a multi-product
producer. The product R&D activities facilitate a firm to improve product quality and develop
new products. The R&D in the production process helps a firm to generate cost savings in the
production process that make possible for a firm to produce more products. When we examine
our proxy for the quality of labour, we see that the coefficient on wage is positive but generally

insignificant.

As expected, the relationship between size and being a multi-product firm is positive and
significant at the one percent level. Increasing firm size by one unit is associated with an
increase in the probability of producing multiple products of approximately 6 percentage points.
If we categorise firm size into small, large and very large firms, the coefficients are also

significant at the one percent level with small firms being negatively correlated with being multi-

14 The mean of export status is approximately 0.50 so the ownership effect conditional upon being an exporter is
calculated as [-0.159+(0.146*0.50)]=-0.086.
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product producers. As firm sizes increases, we observe increasingly positive results so that the

larger the size, the greater the probability of producing multiple products.

To further investigate the results from Table 4.5 we split the sample into domestic firms and

foreign firms."

Approximately one quarter of our firm sample are foreign-owned firms. We
retain the 10 percent foreign-owned definition.'” The results are presented in Table 4.6.
Observe that the export status of domestic firms has no relationship with the probability of a
firm producing multiple products. In contrast, exporting has a significant and positive partial
correlation with the probability of a foreign firm being a multi-product producer. This suggests
a systemic difference between the behaviour of foreign and domestic firms with foreign

exporters producing more than one product and domestic exporters tending to concentrate on

the export of a single product.

For productivity, the coefficients for both domestic and foreign firms are positive and
significant for only four of our twelve specifications. For process R&D, the positive significant
coefficients for the domestic sample indicate that for domestic firms, R&D in production
processes is associated with a higher probability of a firm becoming multi-product producer. In
contrast, the insignificant coefficient for our foreign firm sample suggests that neither R&D
process development nor wages are associated with an increase in the probability of being a

multi-product producer. However, R&D product development is positive and significant at the

15 This breakdown sample into domestic and foreign sub-samples is verified via a likelihood ratio test by testing the
two models that we do not allow for differences in the coefficients across ownership (model A) versus the one that
we do (model B). The test statistic reports the chi-squared value for the test (44.13) and the p-value for a chi-square
with seven degrees of freedom suggests that the difference between the two models is statistically significant. This
means that the less restive model (model B) fits better than the more restrictive model (model A). The
consequence of adding the interaction terms between the foreign and independent variables as predictor variables
in the model result in statistically significant improvement of model. Therefore, we can separately estimate model
for domestic and foreign sub-samples.

16 In a sensitivity analysis we tested 25 percent and 50 percent cut-off points with broadly similar results that are
available in Appendix 4B.
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one percent level for domestic firms and five percent for foreign firms except in Column (9).

Firm size for both domestic and foreign firms is positive and significant.

Our results suggest therefore that the relationship between export status, ownership and
multiple products production are complex. We observe that individually foreign-owned firms
and exporters have a negative partial correlation with the likelihood of being a multi-product
producer but that the interaction term between being a foreign-owned firm and an exporter has

a positive partial correlation with the production of multiple products.
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Table 4.5: The Characteristics Associated with Multiple Product Producers (Dep. Var. is
MULTIDUM.,,)

@ (2) 3) “) (5) 6)
EX 0.031 0.033 -0.029 -0.030 -0.024 -0.023
oy (0.031) (0.032) (0.034) (0.034) (0.035) (0.035)
FOREIGN. 01300 01390 0150%0 01600 0.158%  0.]150%%*
D (0.031) (0.031) (0.032) (0.032) (0.032) (0.032)
(EX *FOREIGNY,, , 0127%% 012795 (01445 0145 (1455 01467
(0.047) (0.047) (0.045) (0.045) (0.047) (0.047)
TEPL? 0.056¥%% 00575  0.019% 0.019% 0.023%* 0.024%%
(=) (0.012) (0.012) (0.010) (0.010) 0.011) (0.011)
RDPRODUCT. 0.093%%* 0.067##% 0.076%**
o (0.017) (0.015) (0.015)
RDPROCESS. 0.102%%* 0.083%5 0,088+
oy (0.022) (0.021) (0.022)
wage,, 0.000 -0.001 0.023 0.023 0.019 0.019
(0.022) (0.022) (0.019) (0.019) (0.020) (0.020)
36001 0.058%F%  0,059%%*
(0.009) (0.009)
SMALL. 0.078%%F  0.078%x
e (0.016) (0.016)
1. ARGE. 0.072%0% 0,071k
o (0.024) (0.024)
'T.ARGE. 0.132%0%  (.133%%
o (0.028) (0.028)
Observations 9521 9521 9521 9521 9521 9521

Notes: Robust clustered standard etrors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.

163



Table 4.6: The Characteristics Associated with Multiple Product Producers by Ownership Structure (Dep. Var. is MULTIDUM,,)

Domestic Firms Foreign Firms
™ 2 3 “) (5) (6) (7) ®) ) (10) 11) (12)
EX. 0.027 0.027 20.027 20.028 0.025 20.026 0.159%% 01617  0.115%*  0.116"*  0.124%% 01267
o 0.029)  (0.030)  (0.033)  (0.033)  (0.033)  (0.034)  (0.035)  (0.035)  (0.036)  (0.036)  (0.037)  (0.037)
TEP- 0.051%  0.051%% 0,017 0.016 0.020 0.019 0.070%%  0.071%%  0.020 0.021 0.032 0.033
(=1 0014y (0014  (0.011) (0011  (0.012)  (0.012)  (0.025  (0.025  (0.025  (0.025)  (0.025  (0.025)
RDPRODUCT. 0.106%%* 0.077%% 0.083%%* 0.060%* 0.042 0.052%%
D 0.031) (0.029) (0.029) (0.027) (0.028) (0.026)
RDPROCESS. 0.145%%+ 0.126%5 0.120%%+ 0.022 0.007 0.012
o (0.030) (0.028) (0.029) (0.040) (0.040) (0.040)
wage,, 0.020 0.020 0.032% 0.032% 0.029 0.029 0.039 -0.040 0.010 0.010 -0.001 0,002
0022 (0022 (0018  (0.018)  (0.018)  (0.018)  (0.048)  (0.048)  (0.050)  (0.050)  (0.050)  (0.050)
53,1 0.054%k%  0.055%%* 0.067%%  0.067+%*
0.009  (0.009) 0.013)  (0.013)
SMALL. 0.068%F% 0.068%%* 0.120%6% 0.120%
S 0.022)  (0.022) 0.039)  (0.039)
1.ARGE. 00870 0.088#%* 0.023 0.022
o (0.030) (0.030) (0.036) (0.037)
I'T.ARGE. 0.135%6%  0.136%%* 0.103%6%  0.105%%*
o 0.037)  (0.038) 0.033)  (0.034)
Observations 6878 6878 6878 6878 6878 6878 2643 2643 2643 2643 2643 2643

Notes: Robust clustered standard etrors in parentheses. Region, two-digit industry and time dummies are included. All the dependent variables are lagged one year. *
significant at 10%; ** significant at 5%; *** significant at 1%.
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4.5.2 The Number of Products Produced

In the previous sub-section, we examined the characteristics of being a multi-product firm. In
this sub-section, we aim to identify a firm’s performance by investigate the characteristics
associated with the number of products produced. Thus, our dependent variable is now a count

of the number of products produced.

Since count data is used as our dependent variable, there are two alternative regression models
for counts which are poisson regression model and negative binomial regression model."” In
this chapter, we estimate count data using a negative binomial regression model. Additionally,
we also estimated a simple poisson count model for a sensitivity check.”® We lag all independent
variables by one year to avoid possible simultaneity problems. As this is not ideal we continue
to avoid direct causal language in discussing our results. Our negative binomial regression

model can be specified as follows:

NPRODUCT

I(NPROD - -
(NPRODUCT +a ) « p “9)

NPRODUCT IT(a™) o +u \a™ +u

Pr(NPRODUCT|Z) =

where NPRODUCT is a count for the number of products produced by each firm.

7 is a vector of firm-level characteristics.
I'() is the gamma function.

a is the degree of overdispersion which equals to zero when negative binomial and

poisson has the same distribution.

17 Poisson regression estimation assumes that the observed count is drawn from a poisson distribution of which the
mean and variance are equal. In practice, the poisson regression model maybe inappropriate due to overdispersion.
Therefore, the negative binomial regression model which is an extension of poisson regression alleviate an
overdispersion problem by including a parameter that captures unobserved heterogeneity amongst observations.

18 The estimated results from Poisson regression are identical to the negative binomial regression. From the
negative binomial regression, the likelihood ratio test of & = 0 fails to reject HO: @@ = 0. This indicates that we do
not experience an overdispersion problem in our data.
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u is known as the observed heterogeneity and is estimated from the observed firm

characteristic where p =exp(f'Z+¢)."”

In Equation (4.9), the independent variables included in a vector of firm-level characteristics
(Z) are the same as before. Five region, twenty-two two-digit industry and two year dummies
are included in order to control for unobserved effects. A robust variance estimation cottrects
for possible heteroscedasticity in the error term and we allow for clustering at the two-digit
industry level. Tables 4.7 and 4.8 present the coefficients obtained from the estimation of
marginal effects for our negative binomial regressions calculated at the mean of each

independent variable except for the dummy variable.

In general, the sign and significant level of results in Tables 4.7 and 4.8 are consistent with those
presented in Tables 4.5 and 4.6. Table 4.7 shows that for domestically-owned firms, being an
exporter does not have any significant association with the number of products produced. For
foreign firms, being an exporter is positively associated with the number of products produced
by 1.3 percentage points relative to being a non-exporter.”’ For ownership effect, the
relationship of foreign ownership and the product count is not so simple. The negative and
significant coefficient of FOREIGN indicates that for non-exporters being a foreign-owned
firm is negatively associated with the number of products produced. If we consider the
ownership status and the interaction term, for exporters, being a foreign-owned firm leads to a
proportional decrease in the expected change in the number of products produced of

approximately 0.22 relative to being a domestically-owned firm.”

19 According to Long (1997) and Cameron and Trivedi (1998), exp(&)is unknown but it can be drawn from a

gamma distribution of which mean equals 1 and variance equals o .

20 The mean of ownership status is approximately 0.28 so the export effect conditional upon being a foreign-owned
firm is calculated as [-0.117+(0.464*0.28)]=0.013.

21 The mean of export status is approximately 0.50 so the ownership effect conditional upon being an exporter is
calculated as [-0.451+(0.464*0.50)]=-0.22.
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TEP has a significant positive impact on the number of products produced in two of the six
columns. For example, the TFP coefficient in Column (1) indicates that increasing TFP by one
unit is associated with 10.8 percentage points increase in the expected change in the product
count. Other variables such as R&D of both product and production process, wage, size have

positive and significant effect on the number of products produced as expected.

In Table 4.8, we split the sample into domestic and foreign firms.” The insignificant results for
export status in Table 4.7 are now explained. This is also picked up by the positive and
significant results for the interaction term reported in Table 4.7. The export status of domestic
firms has no significant association with the product count. In contrast, the export status of
foreign firms has a positive and significant impact on the number of products produced. For
example, the EX coefficient in Column (12) indicates that being a foreign exporters is associated
with 30.8 percentage points increase in the expected change in the number of product count

relative to being a foreign non-exporters.

When we consider the productivity of domestic firms, the coefficient is positive and significant
when size is excluded from the model. In the foreign firms’ sample, the coefficients of TFP are
generally positive and significantly associated with the number of products produced. In both
samples, product R&D and process R&D have positive coefficients but are only significant in
the sample of domestic firms. Wage of only domestically-owned firms is associated with an
increase in the expected change in the number of products produced. As expected, firm size of

both domestic and foreign firms is positive and significant. A one unit change in firm size is

22 This breakdown sample into domestic and foreign sub-samples is verified via a likelihood ratio test. The test
statistic reports the chi-squared value for the test (26.94) and the p-value for a chi-square with seven degrees of
freedom suggests that the difference between the two models is statistically significant. This means that if we do
allow for differences in the coefficients across ownership results in the improvement of the model so we can
separately estimate model for domestic and foreign sub-samples.
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associated with a proportional increase in the expected change in the number of products by 16

percentage points for domestic firms and 18 percentage points for foreign firms.

Finally, it is worth pointing out that we performed a series of sensitivity checks. For ownership
structure, we tested 25 percent and 50 percent foreign owned as the cut-off point. For
productivity, the Buettner (2003) approach and standard labour productivity were employed
instead of our Levinsohn and Petrin (2003) approach.” The results presented in Appendix 4B

are broadly consistent with results shown in Tables 4.5 and 4.7.

23 With the Buettner (2003) measure of TFP we lose approximately four percent of our observations.
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Table 4.7: The Characteristics Associated with the Number of Products Produced (Dep.
Var. is NPRODUCT)))

@) @ ) ) ©) ©)
EX 0.035 0.039 ~0.144 ~0.144 20.120 0.117
oy (0.090) (0.090) (0.092) (0.092) (0.094) (0.094)
FOREIGN,,,_, 0A04%FF A0SR 0ABAREE (455RRE (440006 () 451w
(0.067) (0.068) (0.066) (0.066) (0.066) (0.067)
(EX *FOREIGN),, | 04115 0410%% 04627 04637 04647 046450
(0.119) (0.118) (0.104) (0.103) (0.112) 0.111)
TEP 01085 0.109%% 0,001 -0.001 0.018 0.019
(=) (0.023) (0.023) (0.021) (0.021) (0.023) (0.024)
RDPRODUCT 0.288% 0,202 0.233%
o (0.046) (0.037) (0.039)
RDPROCESS. 0.302%%+ 0.238 %5 0.255%5
o (0.063) (0.056) (0.061)
wage,, 0.037 0.035 0.106%+ 0.105%+ 0.088* 0.087*
(0.054) (0.055) (0.045) (0.045) (0.049) (0.049)
o 01679 0.169%%*
(0.021) (0.021)
SMALL. 0.213%6% 0,21 3%
e (0.046) (0.047)
1. ARGE. 0.210%6%  0.210%%*
o (0.074) (0.075)
I'T.ARGE. 03730k (.379%%k
o (0.064) (0.065)
Observations 9521 9521 9521 9521 9521 9521

Notes: Standard errors in parentheses. Region, two-digit industry and time dummies are included. All the
dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4.8: The Characteristics Associated with the Number of Products Produced by Ownership Structure (Dep. Var. is
NPRODUCT,)

Domestic Firms Foreign Firms
™ 2 3) C)) ) (6) (7) ®) ) (10) 11) (12)
EX, ., 0.034 0.035 0.127 0.131 0.117 0.119 0385%5F 03000 02617  0264%%F (3045  (.308%*
0.083)  (0.083)  (0.082)  (0.083)  (0.084)  (0.085)  (0.085)  (0.084)  (0.086)  (0.086)  (0.088)  (0.087)
TEP- 0.098%%%  0.098%% 0,006 -0.007 0.005 0.004 0.168%%  0.173%%  0.036 0.039 0.085* 0.089%
(=1 0.032) (0032  (0.027)  (0.026)  (0.029)  (0.029)  (0.046)  (0.047)  (0.045  (0.047)  (0.044)  (0.046)
RDPRODUCT. 0.325%%% 0.230%%+ 0.2525%% 0.170 0.119 0.151
D 0.094) (0.088) (0.087) (0.109) (0.117) 0.112)
RDPROCESS. 0.433% 0,364 0.376%% 0.037 0.001 0.017
o (0.095) (0.086) (0.089) (0.106) (0.109) (0.107)
wage,, 0.066 0.065 0102 0.102%%  0.091%  0.091%  -0.024 20029 0.111 0.110 0.059 0.059
0.055)  (0.056)  (0.047)  (0.046)  (0.046)  (0.046)  (0.096)  (0.098)  (0.105  (0.107)  (0.100)  (0.102)
53,1 0.160%%%  0.161%%* 0.176%%%  0.179%%*
0.018)  (0.018) 0.033)  (0.032)
SMALL. 0.201%6% 0.2025%% 0.268%  -0.268*
o (0.059) (0.059) (0.139) (0.140)
I.ARGE. 0.250%6%  0.260%%* 0.040 0.036
o (0.96) (0.096) (0.110) 0.111)
I'TARGE,, 04015085 (.403%%* 0.230%%%  (.2334%
00720 (0.073) 0.088)  (0.089)
Observations G878 6878 G878 6878 6878 6878 2643 2643 2643 2643 2643 2643

Notes: Standard errors in parentheses. Region, two-digit industry and time dummies are included. All the dependent variables are lagged one year. * significant at 10%o; **
significant at 5%0; *** significant at 1%.
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4.6 Conclusions

In this chapter, we investigate different aspects of multi-product firms in international trade
using the firm-level data from Thailand for the period 2001 to 2004. The empirical analysis
comprises two sections. First, we examine the relationship between multi-product firm’s
extensive margin (number of products) on output or exporting. Second, we investigate the
characteristics associated with being a multi-product firm using binary data and the number of
products produced using count data. The use of the former allowed us to analyse the
characteristics of those multi-product firms while the latter is used to explain factors that affect
the number of products produced. We also examine the systematic differences in the between

domestic and foreign firms by estimating each sample separately.

Our results show that little variation is observed for firms’ extensive margins in both total
output and export sales. However, firms’ extensive margins seem to have a higher variation in
export sales than in total output. We suspect a partial explanation for these low variations, at
least relative to the findings in Bernard ef a/. (20006b), is because of the level of aggregation we
use when we classify the number of products. Another explanation arises from the fact that
multi-product firms in Thailand do not dominate domestic production and exporting. In
Thailand, there is an evidence of diseconomy of scope and inefficiency in monitoring
production process. If firms want to produce more products, they should be cautious when
introducing new products and try to minimise the negative relationship between the extensive

and intensive margins.

Various factors such as export status, foreign ownership, TFP, R&D both in product and in the
production processes and firm size are important correlates with both multi-product firms and

the number of products produced. Productive and large firms and those that carry out R&D
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also have a strong association with being a multiple product firm. Similarly, the effects of
different factors on the expected number of products produced by firms are generally consistent

with the factors associated with the probability of becoming a multi-product firm.

We did however find that there are systematic differences in the factors correlated with multi-
product production between different groups in our sample. The differences in the significance
and sign of factors indicate that domestic firms perform differently to foreign firms. Perhaps
more importantly from a development policy perspective is that R&D has a weak association
with the propensity of a foreign firm to be multi-product or the number of products produced.
Assuming that potential benefits from spillovers increase with the number of varieties this may
partially explain the lack of evidence for spillovers found in many studies of developing
countries. In contrast, it could be argued that a technologically advanced single-product firm
could offer greater potential spillovers than a less technologically advanced multi-product firm.
The government should therefore carefully consider targeting investment promotion activities
that attract technologically advanced single-product firms or multi-product firms that provide

various technologies in their production.

In summary, for Thailand we show therefore that the relationship between MNEs and
development is complex. We show that multi-products firms have played a significant role in
international trade especially though exporting and FDI. The results from the empirical analysis
also confirm that being foreign owned and an exporter is an important characteristics associated
with the emergence of multi-product firms and number of products produced. There appears
however to be differences in the behaviour of foreign firms in developing and developed
countries. In future research it would be useful to break down foreign ownership into country
of origin to see whether there is a difference between the behaviour of firms from developing

and developed countries. A further extension that would require a longer time period would be
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to examine the behaviour of firms in response to a shock to see whether product adjustment

occurs at the intensive or extensive margin.
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Appendix 4A: Definition of Variables and Descriptive Statistics

Table 4A.1: Definition of Variables

Variable Definition
Y, Total output of the firm
Y, Total firm export sales
n, Number of products produced by firm
n, Number of products exported by firm
— Average output per product that is calculated from the aggregation of
St output of individual products divides by the number of product.
— Average export sales per product calculated as the aggregation of output
Jir of individual products divided by the number of products exported.
MULTIDUM A dummy variable for a multi-product firm which equals 1 if a firm
i produces multiple products and 0 if a firm produces a single product.
NPRODUCT, Count data for the number of products produced by each firm.
EX A dummy variable for export status where a dummy equals 1 if firm /
o has positive export sales and 0 otherwise.
FOREIGN A dummy variable that indicates the structure of foreign ownership
o where a dummy equals 1 if shares of at least 10% are foreign owned.
A dummy variable that indicates the structure of foreign ownership
FOREIGN25,
D where a dummy equals 1 if shares of at least 25% are foreign owned.
FOREIGNS0. A dummy variable that indicates the structure of foreign ownership
o where a dummy equals 1 if shares of at least 50% are foreign owned.
TEP™ Total factor productivity that is obtained from the estimation of the
) semi-parametric approach of Levinsohn and Petrin (2003).

TEPPUETINER Total factor productivity obtained from the system estimation (a semi-
e parametric and nonlinear least square regression) by Buettner (2003).
TEp-1BPROD Labour productivity calculated as the log of value added divided by total

o labourt.
SI%e,,) Size is measured as the log of total employees.
A dummy variable equal to 1 if the total labour of firm 7at time #—1 is
SMALL in the first quartile of the distribution of the total labour of all firms
) operating in the same two-digit ISIC level (Rev. 3) as firm 7/ at time
t—1.
A dummy variable equal to 1 if the total labour of firm zat time #—1 is
[ ARGE in the third quartile of the distribution of the total labour of all firms
) operating in the same two-digit ISIC level (Rev. 3) as firm 7/ at time
t=1.
A dummy variable equal to 1 if the total labour of the firm 7at time
T ARGE t—1 is in the forth quartile of the distribution of the total labour of all
o firms operating in the same two-digit ISIC level (Rev. 3) as firm 7 at
time 7 —1.
wage,, The log of wage per employee calculated as the ratio of total labour
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payments over total labour less owner’s wage.

RDPRODUCT,,.,,

A dummy variable equals 1 if a firm carries out R&D in product
development and 0 otherwise.

A dummy variable equals 1 if a firm performs R&D in the development

RDPRO CESS,
"D | of production processes and 0 otherwise.

A dummy variable identifies whether firm locates in Bangkok and

BKKM M ;
etropolitan Area or not.
ENTR A dummy variable equals 1 if a firm locates in Central region excluding

¢ Bangkok and Metropolitan Area and 0 otherwise.

A dummy variable equals 1 if a firm locates in Eastern region and 0
EAST .

otherwise.
NORTH A dummy Va.nable equals 1 if a firm locates in the North of Thailand

and 0 otherwise.
SOUTH A dummy variable equals 1 if a firm locates in the South of Thailand

and 0 otherwise.
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Table 4A.2: Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
InY, 6042 14.81 2.21 6.31 20.61
Iny, 6042 13.73 2.22 5.21 19.80
Inn, 6042 1.08 0.38 0.69 2.30
InY; 3331 14.70 2.36 3.86 20.37
Iny; 3331 13.87 2.23 3.86 19.21
In# 3331 0.83 0.51 0 2.08
MULTIDUM, 9521 0.43 0.49 0 1
NPRODUCT, 9521 1.95 1.38 1 10.00
EX, 9521 0.50 0.50 0 1
FOREIGN,, 9521 0.28 0.45 0 1
FOREIGN25,, 9521 0.25 0.43 0 1
FOREIGNS0,, 9521 0.14 0.35 0 1
TPR!,{)U 9521 9.22 1.84 0.47 16.69
H:plf}_iﬁ\ﬂ 9195 10.19 1.28 1.21 15.31
TPR(%ff;’ROD 9554 8.98 1.05 1.45 14.00
RDPRODUCT,, 9521 0.08 0.27 0 1
RDPROCESS,, 9521 0.06 0.24 0 1
wage,, 9521 7.71 0.53 4.19 10.29
SIRe,o1), 9521 4.79 1.50 1.10 9.00
SMALL,, 9521 0.26 0.44 0 1
LARGE,, 9521 0.25 0.43 0 1
I'TLARGE, 9521 0.25 0.43 0 1

i(1-1)
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Table 4A.3: Correlation Matrix

Z ~
ITe) o O 2
=05 . 8 B 3 R ;
2 S 22 9 S 3 2 S 4 8 ¥
S £ . 2 2 2 ¢ & &1 &+ & & o T g §
S Z o B £ 3 & & 5 & =2 §¢ ¥ =z 3
MULTIDUM  1.00
NPRODUCT 080 1.0
EX 008 006  1.00
FOREIGN 004 003 037  1.00
FOREIGN25 004 003 037 092 1.00
FOREIGNS0 004 004 032 066 072 1.00
EX*FOREIGN 007 006 053 086 082 067 100
TFPL 008 007 020 014 014 008 013 1.00
TEPSUETINER 015 0012 039 038 036 031 038 063  1.00
TFPLABPROD 011 009 026 035 033 027 032 061 093 100
RDPRODUCT 008 008 013 005 005 003 007 008 015 011 100
RDPROCESS 007 007 010 004 004 002 006 008 013 010 057 100
wage 009 009 027 041 040 034 035 043 066 070 008 008 1.0
size 016 015 053 020 027 027 033 034 060 031 018 012 028 100
SMALL 013 012 036 018 017 017 021 026 045 025 010 -008 023 070 100
LARGE 005 005 013 002 002 002 003 007 013 008 001 002 008 019 034 1.00
VLARGE 013 011 035 022 021 020 025 025 043 022 015 011 018 072 034 033 100
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Appendix 4B: Sensitivity Analysis

We perform a range of sensitivity checks for the entire sample on our independent variables in
the models presented in Sections 4.5.1 and 4.5.2 by using different definitions of foreign
ownership and different techniques to measure TFP. For foreign ownership, 25% and 50% cut-

off points of foreign-owned share are used instead of 10%. In terms of TFP, we use

BUETTNER LABPROD
TFP and TFP .

Tables 4B.1 to 4B.8 report the marginal effect estimations obtained from the pooled probit
model on the characteristics associated with multiple product producers by including different
cut-off points for foreign ownership and different measurements of TFP. In Tables 4B.1 and
4B.2, we retain the 10% cut-off point. The results are broadly consistent with those in Table 4.5.
Both TFP have positive coefficients but the level of significance is decreased when size and
different category of size are included in the model. Using 25% of foreign-owned share as a
cut-off point, results in Tables 4B.3 to 4B.5 are generally unchanged. However, when we use

50% cut-off point the interaction term of EX* FOREIGIN50 becomes insignificant.

Tables 4B.9 to 4B.16 report the estimated coefficients of the negative binomial regression on the
characteristics associated with the number of products produced.* Using different definition of
TEP, results in Tables 4B.9 and 4B.10 are broadly consistent with those presented in Table 4.7.
In addition, the results remain generally unchanged when we use 25% and 50% cut-off points of

foreign-owned share.

24 In the main text, we report the marginal effect results.
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4B.1 The Characteristics Associated with Multiple Product Producers

4B.1.1 At the 10% Cut-Off Point for Foreign Ownership

Table 4B.1: The Characteristics Associated with Multiple Product Producers (Dep. Var.
is MULTIDUM, ) with FOREIGN and TP PUETTNER

@ (2) 3 “) (5) 6)
EX. 0.019 0.020 20.034 20.034 20.030 20.030
o (0.032) (0.033) (0.034) (0.034) (0.034) (0.035)
FOREIGN. 0143001430 016TRF 0.161RF 0161FF 0.161%
e (0.031) (0.031) (0.031) (0.031) (0.031) (0.031)
(EX *FOREIGN),, , 0.132%% 013280 (151%% 01519 01520 0152
(0.046) (0.047) (0.044) (0.044) (0.045) (0.045)
TEpPUETINR 0.058%%  0.059% 0018 0.018 0.024% 0.023%
U] (0.012) (0.012) (0.013) (0.013) (0.013) (0.013)
RDPRODUCT,,_, 0.085%+ 0.063%* 0,072
(0.022) (0.024) (0.022)
RDPROCESS, 0.108%%* 0.095%+ 0,097
(0.025) (0.024) (0.024)
wage,, -0.010 -0.010 0.024 0.024 0.018 0.018
(0.024) (0.023) (0.024) (0.024) (0.025) (0.025)
size, 0.056%%%  0.056%%*
o (0.010) (0.010)
SMALL. 0.074%0% 007450k
o 0.016) (0.016)
LARGE;, (()O()gz();)** (()Oogz();k)**
VLARGE,, ,, 0.128%k%  (.120%%*
(0.032) (0.032)
Observations 9195 9195 9195 9195 9195 9195

Notes: Robust clustered standard etrrors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.2: The Characteristics Associated with Multiple Product Producers (Dep. Var.

is MULTIDUM, ) with FOREIGN and TFP'""™"

O] ) 3) (C) () (6)
EX. 0.054 0.056 -0.028 -0.028 -0.021 -0.021
oy (0.035) (0.035) (0.034) (0.034) (0.035) (0.035)
FOREIGN. 01200 01300 0158%0F  0.158%0F  0156%  0.]157%*
o (0.031) (0.032) (0.032) (0.032) (0.032) (0.032)
(EX * FOREIGN),, =~ 0.119% 0.119%* 0143066 0.143%0 (14306 (14455
(0.050) (0.050) (0.046) (0.046) (0.048) (0.048)
TEp-BPROD 0.020%* 0.020%* 0.016 0.016 0.018 0.018
(+=1) (0.015) (0.015) (0.014) (0.014) (0.014) (0.014)
RDPRODUCT. 0.103%%* 0.067##% 0.078#**
o 0.018) (0.015) (0.015)
RDPROCESS. 0.110%%+ 0,084 0,089+
o (0.021) (0.020) (0.022)
wage,, 0.030 0.030 0.024 0.024 0.023 0.023
(0.025) (0.025) (0.025) (0.025) (0.025) (0.025)
%001 006265 0,063%%*
(0.009) (0.009)
SMALL. L0.085%%F 0.085%k+
S 0.016) (0.016)
LARGE, ., 0.077%0%  0.077%%*
(0.024) (0.024)
'TARGE,, 0144565 (. 14G%%*
(0.028) (0.028)
Observations 9554 9554 9554 9554 9554 9554

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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4B.1.2 At the 25% Cut-Off Point for Foreign Ownership

Table 4B.3: The Characteristics Associated with Multiple Product Producers (Dep. Var.

is MULTIDUM, ) with FOREIGN25 and TFP""

(€)] () (€) Q) Q) (6)
EX. 0.034 0.034 -0.026 -0.027 -0.021 -0.021
o (0.032) (0.032) (0.034) (0.034) (0.035) (0.035)
FOREIGN25. 0.145%6% 01450 016200 016380 016280 0,163+
1) (0.042) (0.043) (0.042) (0.042) (0.043) (0.043)
(EX * FOREIGN25), 0.135%* 0.137%* 0.151% 0.153%* 0.153%* 0.154%*
U 0.065) (0.066) (0.061) (0.061) (0.063) (0.063)
TFPX 0.056%  0.056%%  0.019% 0.019+ 0.023%* 0.023%*
A=) (0.012) 0.012) (0.010) (0.010) (0.011) (0.011)
RDPRODUCT,,_, 0093+ 0068+ 0.076%+
(0.017) (0.015) (0.015)
RDPROCESS. 0.103%%* 0,084+ 0.088%+*
o (0.022) (0.020) (0.022)
wage, , -0.001 -0.001 0.022 0.021 0.018 0.018
(0.022) (0.023) (0.019) (0.019) (0.020) (0.020)
o 0.057#k  (,058%%*
(0.009) (0.009)
SMALL. 00765 0,076+
o 0.016) 0.016)
LARGE. 0.071%%k 0,071
o (0.024) (0.024)
I'LARGE, ., 0.132%%k (1335
(0.028) (0.028)
Observations 9521 9521 9521 9521 9521 9521

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.

All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.4: The Characteristics Associated with Multiple Product Producers (Dep. Var.
is MULTIDUM, ) with FOREIGN25 and TFP BUETTNER

@ () (€) Q) (©) (©)
EX. 0.022 0.023 -0.029 -0.030 -0.026 -0.025
oy (0.032) (0.033) (0.034) (0.034) (0.034) (0.035)
FOREIGN25. 014658 0J47FF 01630k 01648 0.163% (0,164
D (0.042) (0.043) (0.041) (0.041) (0.041) (0.042)
(EX* FOREIGN25), 0.135%* 0.136%* 0.154%%k  (.155%6<  (.155% 0.156%*
D 0.064) (0.064) (0.060) (0.060) (0.062) (0.062)
TP BUETTNIR 0.058%% 0,058+ 0018 0.017 0.023* 0.023*
(1) 0.012) 0.012) (0.013) (0.013) (0.013) (0.013)
RDPRODUCT. 0.086%+* 0.064%+* 0.073##*
o (0.023) (0.024) (0.022)
RDPROCESS,,_, 0.109%* 0.096%% 00985
(0.025) (0.024) (0.024)
wage, -0.010 -0.011 0.023 0.023 0.017 0.017
(0.023) (0.023) (0.024) (0.024) (0.024) (0.024)
126,00 0.055%%%  0.056%%*
(0.010) (0.010)
SMALL,, 007258k (0,072
(0.016) (0.016)
LARGE,,_,, 0.070%8%  0.070%%*
(0.022) (0.022)
VIARGE,, 0.128%%k  (,129%%
(0.032) (0.032)
Observations 9195 9195 9195 9195 9195 9195

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.

All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.5: The Characteristics Associated with Multiple Product Producers (Dep. Var.

is MULTIDUM, ) with FOREIGN25 and TFP""""%"

O] 2 3 (C) (6) (6)
EX. 0.057 0.058* -0.025 -0.025 0.018 0.018
e (0.035) (0.035) (0.034) (0.034) (0.035) (0.035)
FOREIGN25,, 01358 043680 0161 01620 01600 0.161%
(0.042) (0.043) (0.041) (0.042) (0.043) (0.043)
(EX* FOREIGN25), 0.125% 0.127+ 0.149%* 0.151%* 0.150%* 0.151%*
U 0.068) (0.068) (0.061) (0.061) (0.064) (0.064)
TEp-BPROD 0.029% 0.029% 0.015 0.015 0.017 0.017
(+=1) (0.015) (0.015) (0.014) 0.014) (0.014) (0.014)
RDPRODUCT. 0.103%%* 0.068%** 0.078***
o 0.018) (0.015) (0.015)
RDPROCESS. 0.111%%% 0,084 0,089+
o 0.021) (0.020) 0.022)
wage,, 0.030 0.030 0.023 0.023 0.022 0.023
(0.025) (0.025) (0.024) (0.024) (0.025) (0.025)
%001 0.062%8% 00625+
(0.008) (0.009)
SMALL. 0.083FF% 0,083%
S (0.016) (0.016)
I.ARGE. 0.077%0% 00774
o 0.023) 0.023)
'T.ARGE. 0144506 (,145%k
o (0.028) (0.028)
Observations 9554 9554 9554 9554 9554 9554

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.

183



4B.1.3 At the 50% Cut-Off Point for Foreign Ownership

Table 4B.6: The Characteristics Associated with Multiple Product Producers (Dep. Var.
is MULTIDUM, ) with FOREIGN50 and TFP""

O] (¢) 3 () (6) (6)
X 0.050% 0.051% -0.007 20.007 -0.002 20.001
o (0.029) (0.029) (0.031) 0.032) (0.032) (0.032)
FOREIGN50,, , 0.071 0.072 0402 0.103%  0.101%  -0.102%*
(0.045) (0.046) (0.045) (0.045) (0.044) (0.045)
(E}( * O RE]GNSO)Z(H) 0.042 0.044 0.063 0.064 0.065 0.066
0.072) (0.072) (0.067) (0.067) (0.068) (0.068)
TEPX 0.054%% 00550  (,018* 0.018* 0.022%* 0.023%*
A=) (0.011) 0.011) (0.010) (0.010) (0.011) (0.011)
RDPRODUCT 0.092%%+ 0.065%+ 0.074%%
o 0.017) (0.015) (0.015)
RDPROCESS. 0.100% 0.081% 0.085%
o (0.022) (0.021) (0.022)
wage 0.008 -0.008 0.015 0.015 0.011 0.011
(0.024) (0.024) (0.020) (0.020) (0.021) (0.021)
iRy 0.057%F  (0,058%
(0.009) (0.009)
SMALL. 00,0768 0.076%%*
o 0.017) 0.017)
I.ARGE. 0.070%%%  0.070%
o (0.024) (0.024)
I'T.ARGE. 0.120%%%  0,131%
o (0.028) (0.028)
Observations 9521 9521 9521 9521 9521 9521

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.7: The Characteristics Associated with Multiple Product Producers (Dep. Var.
is MULTIDUM, ) with FOREIGN50 and TFP BUETTNER

O] (&) 3 (C)) ®) ©
EX. 0.039 0.039 -0.010 -0.010 -0.007 -0.006
e (0.029) (0.030) (0.031) (0.032) (0.031) (0.032)
FOREIGN50,, -0.072 -0.071 01055 0104 01040 0,104
(0.047) (0.048) (0.046) (0.046) (0.045) (0.046)
(EX * FOREIGN50), 0.039 0.039 0.065 0.065 0.067 0.067
U 0.074) (0.075) (0.069) (0.069) (0.071) (0.071)
TP BUETTNER 0.057%  0.057%*  0.018 0.017 0.023* 0.023*
(1) (0.011) 0.011) (0.013) (0.013) (0.013) (0.013)
RDPRODUCT. 0.084F% 0.063%F* 0.07
o (0.022) (0.023) (0.021)
RDPROCESS. 0,107 0,093+ 0.095%#+
o (0.025) (0.024) (0.025)
wage, -0.018 -0.019 0.016 0.016 0.010 0.010
(0.025) (0.025) (0.025) (0.025) (0.026) (0.026)
20,0, 0.054%k%  (,055%%*
(0.010) (0.010)
SMALL, ., L0.07254K 0,072
(0.016) (0.016)
LARGE,,., 0.068%  0,068%%*
(0.022) (0.023)
I'LARGE,,_,, 0.126%** 0.126%**
(0.032) (0.032)
Observations 9195 9195 9195 9195 9195 9195

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.8: The Characteristics Associated with Multiple Product Producers (Dep. Var.
is MULTIDUM, ) with FOREIGN50 and TFP""""

O] 2 3 (C) (6) (6)
EX. 0.072%* 0.074% -0.006 -0.006 0.001 0.001
e (0.031) (0.031) (0.031) (0.032) (0.032) (0.032)
FOREIGN50,, , 10.059 0.061 0101 0101 -0.099%% 0,100
(0.047) (0.047) (0.045) (0.046) (0.045) (0.045)
(EX * FOREIGN50), 0.030 0.032 0.060 0.061 0.061 0.062
T 0.074) (0.074) (0.067) (0.068) (0.069) (0.069)
TEp-BPROD 0.028* 0.028* 0.015 0.015 0.017 0.017
(+=1) (0.015) (0.015) (0.014) (0.014) (0.014) (0.014)
RDPRODUCT. 0.101 %%k 0.066%*+* 0.076%**
o (0.018) (0.015) (0.015)
RDPROCESS. 0.108%#* 0.081% 0.086+5+
o (0.022) (0.021) (0.022)
wage,, 0.022 0.022 0.016 0.016 0.015 0.015
(0.026) (0.026) (0.025) (0.025) (0.025) (0.025)
%001 0.061%% 00625+
(0.009) (0.009)
SMALL. 0.083FF% 0,083%
S (0.016) (0.016)
I.ARGE. 0.075%k%  0,075%
o (0.023) (0.023)
'T.ARGE. 0.141%6%  0.143%
o (0.028) (0.028)
Observations 9554 9554 9554 9554 9554 9554

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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4B.2 The Characteristics Associated with the Number of Products
Produced

4B.2.1 At the 10% Cut-Off Point for Foreign Ownership

Table 4B.9: The Characteristics Associated with the Number of Products Produced
(Dep. Var.is NPRODUCT, ) with FOREIGN and TFP""""™™*

0 @ © @ ©) ©
EX 0.004 0.007 -0.083* -0.083* -0.071 -0.070
o (0.047) (0.048) (0.047) (0.047) (0.048) (0.048)
FOREIGN. 0.226%F  0206%  0255%6k 025586 (252%kk () 252Kkk
e (0.035) (0.036) (0.034) (0.035) (0.035) (0.035)
(EX*FOREIGNY),, = 02087+ 02067  0237%  0237%% 02379 0.236"
(0.050) (0.051) (0.043) (0.043) (0.046) (0.046)
TP PUETTNER 0.058%%% 0,058  _0.008 -0.008 0.006 0.006
U] 0.012) (0.012) (0.014) (0.014) (0.014) (0.014)
RDPRODUCT 0.118%%* 0.083%5x 0.098 %5
o 0.027) (0.028) (0.026)
RDPROCESS. 0.131 %k 0.110%% 0.115%%
o (0.038) (0.038) (0.039)
wage,, 0.009 0.008 0.066%* 0.066%* 0.051% 0.050%
(0.029) (0.029) (0.029) (0.029) (0.030) (0.030)
o 0.090%6%  0,091%%*
(0.012) (0.012)
SMALL. 0415806 0.115%
o 0.027) (0.028)
LARGE, 0.100%6%  0.109%%*
oD (0.035) (0.036)
I'TARGE. 0.188%F%  0.190%%*
o (0.032) (0.032)
Constant DATIRRE 0A4TIRR 045TRR 0AB4RRE 0244 -0.242
(0.136) (0.139) (0.138) (0.138) (0.151) (0.153)
Observations 9195 9195 9195 9195 9195 9195

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.10: The Characteristics Associated with the Number of Products Produced
(Dep. Var. is NPRODUCT, ) with FOREIGN and TFP"-"*™°"

@) @ ) ) ©) ©)
EX 0.044 0.047 0.074 0.074 20.060 20.059
oy (0.051) (0.051) (0.048) (0.048) (0.049) (0.049)
FOREIGN. 021109 02110 0250%%F 025160 0247R (. 248%%k
o (0.039) (0.039) (0.038) (0.038) (0.039) (0.039)
(EX * FOREIGN),, 01975 01965 0227 02287 0208%  0.228%%
(0.059) (0.059) (0.049) (0.048) (0.052) (0.052)
TEp-BPROD 0.013 0.013 -0.008 -0.008 -0.004 -0.004
(+=1) (0.015) (0.015) (0.014) (0.014) (0.014) (0.014)
RDPRODUCT 0.152%% 0,102 0.118%x
o (0.021) (0.018) (0.019)
RDPROCESS. 0.157%%+ 0.119%5+ 0.128%5x
o (0.027) (0.026) (0.028)
wage,, 0.071% 0.071%* 0.065%* 0.065%* 0.062%* 0.062%*
(0.030) (0.031) (0.030) (0.030) (0.030) (0.030)
%001 0.088%%%  0.089%%*
(0.010) (0.010)
SMALL. 0.019%6% 0.120%
e (0.026) (0.026)
I.ARGE. 0111%6%  0.111%%%
o (0.037) (0.037)
'T.ARGE. 0.193%6%  0.196%%*
o (0.028) (0.028)
Constant 0ATORRE 0A8TRRE 044G 04490 0233 0.237
(0.126) (0.129) (0.144) (0.146) (0.157) (0.160)
Observations 9554 9554 9554 9554 9554 9554

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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4B.2.2 At the 25% Cut-Off Point for Foreign Ownership

Table 4B.11: The Characteristics Associated with the Number of Products Produced
(Dep. Var.is NPRODUCT,) with FOREIGN25 and TFP™

@) ) €] ) ©) (©)
EX. 0.016 0.018 -0.076 -0.077 -0.064 -0.063
o (0.047) (0.047) (0.047) (0.047) (0.049) (0.049)
FOREIGN25. 0.24TFR% 0248%KK 027300k 275k 272k () 274k
1) (0.048) (0.050) (0.047) (0.048) (0.049) (0.050)
(EX * FOREIGN25), 024306k 0245%0x (2665 0268 (0267FF  (.269%k*
T 0.078) (0.079) (0.067) (0.068) (0.072) (0.073)
TFPX 0.056%  0.057% 0,001 -0.001 0.009 0.010
A=) (0.012) (0.012) (0.011) (0.011) (0.012) (0.013)
RDPRODUCT 0,142 0.102: 0.11 7%
o (0.021) 0.018) 0.018)
RDPROCESS. 0.149%%% 0.120% 0.128%+*
o (0.029) (0.027) (0.028)
wage, , 0.018 0.017 0.053%* 0.053%* 0.044* 0.043*
(0.029) (0.029) (0.024) (0.024) (0.026) (0.026)
o 0.087#%k  (,088%+*
(0.011) (0.011)
SMAILL.. -0.112%# -0.113%#
o (0.025) (0.026)
LARGE, ., 0.108%%k  (.108%%*
(0.037) (0.037)
I'LARGE, ., 0.187%%k  (.189%%*
(0.031) (0.031)
Constant (0.320%F  -0333%  0427F 043000 -0.201 -0.203
(0.160) (0.167) (0.147) (0.149) (0.163) (0.167)
Observations 9521 9521 9521 9521 9521 9521

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.12: The Characteristics Associated with the Number of Products Produced
(Dep. Var.is NPRODUCT, ) with FOREIGN25 and TFP"""™*

@) &) ©) 4) ©) ©)
EX. 0.003 0.005 -0.084% -0.084* ~0.071 -0.070
e (0.047) (0.048) (0.047) (0.047) (0.048) (0.048)
FOREIGN25,, 02540 Q254%RE (283FFF 0283%6 0280 0.28]%
(0.044) (0.046) (0.042) (0.042) (0.043) (0.044)
(EX* FOREIGN25), 0.248%%%  0248%F%  (278%0F  (279%k  (278Fk  (278%%k
U 0.074) (0.075) (0.063) (0.064) (0.068) (0.068)
TP BURITNR 0.057%%  0.057%% 0.0 -0.009 0.005 0.005
(1) 0.012) 0.012) (0.014) (0.014) (0.014) (0.014)
RDPRODUCT. 0.119%%* 0,084k 0.099%**
o (0.028) (0.029) (0.026)
RDPROCESS. 0.133%%+ 0.113%% 0.118%%
o (0.038) (0.038) (0.039)
wage,, 0.008 0.007 0.065% 00655  0.049 0.049
(0.030) (0.029) (0.029) (0.029) (0.030) (0.030)
%001 0.090%F%  0,091%%+
(0.012) (0.012)
SMALL. 011308 0.113%%
S (0.027) (0.027)
I.ARGE. 0.110%%  0.110%
o (0.035) (0.035)
VIL.ARGE. 0.189%%k  (.191FF%
o (0.033) (0.033)
Constant 0AGORRE  0450%FE  0440%0F  0437F5 0230 0.228
(0.135) (0.138) (0.136) (0.136) (0.149) (0.152)
Observations 9195 9195 9195 9195 9195 9195

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.13: The Characteristics Associated with the Number of Products Produced
(Dep. Var.is NPRODUCT, ) with FOREIGN25 and TFP""*°P

@) &) ©) 4) ©) ©)
EX 0.042 0.045 0.075 0.075 20.061 20.061
e (0.051) (0.051) (0.047) (0.047) (0.049) (0.049)
FOREIGN25. L0.237RFE L0238FFE 027300 0274%%  (270%F (. 272%
D (0.050) (0.052) (0.047) (0.048) (0.049) (0.051)
(EX* FOREIGN25), 0.235%F (02370 0266FF  0.268%F 0267 (.269%%F
U 0.082) (0.083) (0.068) (0.068) (0.073) (0.073)
TEp-BPROD 0.012 0.012 -0.009 -0.009 -0.005 -0.005
(+=1) (0.016) (0.016) (0.014) 0.014) (0.014) (0.014)
RDPRODUCT. 0.153%%k 0.103%%* 0.118%**
o (0.021) 0.018) (0.019)
RDPROCESS. 0.158% 0.121 % 0.130%
o (0.027) (0.026) (0.028)
wage,, 0.070% 0.070%  0.063%* 0.063%* 0.061%+ 0.061%+
(0.031) (0.031) (0.030) (0.030) (0.030) (0.030)
%001 0.087F%F  0.088%
(0.010) (0.010)
SMALL. 0A17F6F 0.117#%k
S (0.026) (0.026)
I.ARGE. 0.111%6%  0.111%
o (0.036) (0.037)
I'T.ARGE. 0.193%%%  (,196%
o (0.028) (0.029)
Constant 0AGERRE 0ATFRRE 0426 04209 0219 0.221
(0.125) (0.129) (0.140) (0.142) (0.154) (0.157)
Observations 9554 9554 9554 9554 9554 9554

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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4B.2.3 At the 50% Cut-Off Point for Foreign Ownership

Table 4B.14: The Characteristics Associated with the Number of Products Produced
(Dep. Var.is NPRODUCT,,) with FOREIGN50 and TFP™

@) ) €] ) ©) (©)
EX. 0.041 0.043 -0.047 -0.047 -0.034 -0.034
o (0.043) (0.043) (0.045) (0.045) (0.046) (0.046)
FOREIGNS50. -0.106 -0.107 01565 0158 01510 -0.153%
=) (0.071) (0.073) (0.067) (0.068) (0.067) (0.068)
(EX * FOREIGNS50), 0.100 0.101 0.131% 0.133* 0.133* 0.134*
U 0.088) (0.090) (0.074) (0.076) (0.077) (0.078)
TFPX 0.054%%%  0.055%%  -0.002 -0.002 0.008 0.008
A=) (0.012) (0.012) (0.011) (0.011) (0.012) (0.012)
RDPRODUCT 0.139x 0099+ 0.114%%x
o (0.022) 0.017) (0.019)
RDPROCESS. 0.145%5+ 0.11 5%k 0,123k
o (0.028) (0.026) (0.028)
wage, , 0.005 0.003 0.041* 0.041* 0.032 0.031
(0.029) (0.029) (0.023) (0.023) (0.025) (0.025)
o 0.086*<*  (.087#%*
(0.011) (0.011)
SMALL. 011280k 0,11 2%k
o (0.025) (0.026)
LARGE. 0.106%%  0.106%+*
o (0.037) (0.037)
I'T.ARGE. 0.182%k%  (.185%%*
o (0.031) (0.031)
Constant -0.220 -0.223 0.325%F  -0.328%  -0.099 -0.101
(0.160) (0.166) (0.141) (0.143) (0.159) (0.162)
Observations 9521 9521 9521 9521 9521 9521

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.15: The Characteristics Associated with the Number of Products Produced
(Dep. Var.is NPRODUCT, ) with FOREIGN50 and TFP"""™*

@) &) ©) 4) ©) ©)
EX. 0.028 0.030 -0.054 -0.053 ~0.042 -0.040
e (0.044) (0.045) (0.045) (0.045) (0.046) (0.046)
FORFIGN50,, , 0.118* 0.116 0ATTR 0476 0ATTRRE 0170wk
(0.071) (0.073) (0.063) (0.064) (0.063) (0.064)
(EX* FOREIGN50), 0.107 0.106 0.152++ 0.151%* 0.152%* 0.151%
D 0.090) (0.092) (0.074) (0.075) (0.076) (0.078)
TP BURITNR 0.055%%  0.056%*  -0.009 -0.009 0.005 0.005
(1) 0.012) 0.012) (0.014) (0.014) (0.014) (0.014)
RDPRODUCT. 0.116%* 0.081 %%k 0.096%**
o (0.027) (0.027) (0.025)
RDPROCESS. 0.120%%+ 0.108%% 0.113%%
o (0.038) (0.038) (0.038)
wage,, -0.005 -0.006 0.052* 0.052% 0.036 0.036
(0.031) (0.030) (0.030) (0.029) (0.030) (0.030)
%001 0.089%F%  0,090%+
(0.012) (0.012)
SMALL. 011308 0.113%%
S (0.026) (0.027)
LARGE, ., 0.107%8% 01074
(0.036) (0.036)
VVLARGE,, ,, 0.184%%%  (.186XF*
(0.032) (0.032)
Constant 03465 0344%F 03385 0334% 0128 0.125
(0.142) (0.145) (0.138) (0.138) (0.152) (0.155)
Observations 9195 9195 9195 9195 9195 9195

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4B.16: The Characteristics Associated with the Number of Products Produced
(Dep. Var.is NPRODUCT, ) with FOREIGN50 and TFP""*°P

O] ©) €) ) ©) ©)
EX. 0.066 0.069 -0.045 -0.046 -0.032 -0.031
e (0.046) (0.046) (0.045) (0.045) (0.046) (0.046)
FOREIGNS0. -0.094 -0.096 0.156%F 0157 0151 0.152%*
=D (0.073) (0.075) (0.066) (0.068) (0.067) (0.068)
(EX * FOREIGN50), 0.089 0.091 0.132% 0.133* 0.133* 0.134*
U 0.091) (0.093) (0.074) (0.076) (0.077) (0.078)
TEpL-BPROD 0.011 0.011 -0.009 -0.010 -0.005 -0.006
(+=1) (0.015) (0.015) (0.014) 0.014) (0.014) (0.014)
RDPRODUCT. 0.150%%* 0.100%%* 0.115%#*
o (0.021) 0.018) (0.019)
RDPROCESS. 0.154%+ 0.116%%* 0.125%*
o (0.027) (0.026) (0.028)
wage, 0.056* 0.056* 0.051% 0.051% 0.048%* 0.048%*
(0.030) (0.030) (0.029) (0.029) (0.029) (0.029)
20,0, 0.086G*F*  (.087%%*
(0.010) (0.010)
SMALL. 00165 0,164
S (0.025) (0.026)
I.ARGE. 0.109%%k  (.109%%*
o (0.037) (0.037)
V'T.ARGE. 0.188%#k (191
o (0.028) (0.028)
Constant (035980 0366 0323 -0324%F 0116 -0.118
(0.131) (0.135) (0.139) (0.141) (0.154) (0.157)
Observations 9554 9554 9554 9554 9554 9554

Notes: Robust clustered standard errors in parentheses. Region, two-digit industry and time dummies are included.
All the dependent variables are lagged one year. * significant at 10%; ** significant at 5%; *** significant at 1%.
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Productivity and Export
Spillovers from FDI in the
Host Country

5.1 Introduction

Policymakers and governments across the world implement policies aimed at attracting FDI.
One important motivation is that FDI inflows can stimulate economic growth and foreign
investors act as an efficient channel for knowledge and technology transfer that could benefit
domestically-owned firms in the host economy (see e.g. Aitken ez 2/ 1997, Gorg and Greenaway
2004, Bwalya 2006, Girma et al. 2007, Bitzer et al. 2008). Because foreign firms have more
advanced technology, employ higher numbers of highly skilled workers and invest more in R&D
compared to domestic firms, there is the possibility that such proprietary assets can leak to

domestic firms which in turn has a beneficial effect on productivity (Caves, 1996).

Empirically, the evidence for productivity spillovers is mixed. Due to data availability, early
studies used cross-sectional data and tends to find evidence for positive spillovers (see e.g. Caves
1974, Blomstrom and Persson 1983, Kokko 1994 and 1996, Blomstrém and Sjéholm 1999,

Sj6holm 1999a and 1999b) while for more recent studies using either industry-level or firm-level
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panel data the evidence is mixed (see e.g. Haddad and Harrison 1993, Aitken and Harrison 1999,
Barrios and Strobl 2002, Javorcik 2004, Bwalya 2006, Kugler 2006, Bitzer et al. 2008).! The
mixed evidence on productivity spillovers and the different levels of aggregation motivated
Gorg and Strobl (2001) to conduct meta-analysis of productivity spillovers. They point out that
most of the studies that use cross-sectional data show positive spillovers effects due to the
higher t-statistic. Although the results obtained from panel data estimation are quite mixed,
panel data is more appropriate as it allows us to investigate time-invariant and sector specific
effects on the firm’s productivity performance over the time. Lipsey and Sj6holm (2005)
explain that the mixed results arise from the differences in the datasets used and the

characteristics of firms in each country.

Other channels of possible leakage from foreign to domestic firms are via export spillovers.
However, the empirical studies on export spillovers are not as extensively explored as
productivity spillovers (Gorg and Greenaway, 2004). Evidence on export spillovers is also
mixed. Aitken ez a/. (1997), Greenaway ez al. (2004) and Kneller and Pisu (2007) find positive
export spillovers while Barrios ez 2/ (2003), and Ruane and Sutherland (2005) find negative or

even insignificant results.

The mechanism for export spillovers is that the presence of foreign firms may have an influence
on a firm’s export market participation, especially on the entry decision into export markets by
local firms based on information, and imitation or competition effects (Kneller and Pisu, 2007).
Before beginning to export, domestic firms must incur fixed costs to set up for example
international networks, channels of distribution, research and development in products in
foreign countries. Foreign firms can act as a natural source of such information that would

assist domestic firms to enter export markets (Aitken ez 2/, 1997). An increase in the presence

! For a survey of studies on productivity spillovers see Blomstrom and Kokko (1998), Gérg and Strobl (2001) and
Gorg and Greenaway (2004).
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of foreign-owned firms also boosts the level of competition which forces domestic firms to
increase productivity in order to remain in the market which in turn can positively influence the
probability of entering export markets. In contrast, Aitken e a/ (1999) argue that there are
possibilities of productivity reductions which tend to decrease the export intensity of domestic
firms. Some domestic firms that are unable to compete with foreign firms are also forced to exit

the market.

For Thailand, Diao ez a/. (2005) point out that the openness of a country has a positive effect on
economic growth which is driven by capital investment from foreign countries. The Thai
government encourages FDI, providing various incentives and privileges to potential foreign
investors. The manufacturing sector has received the majority of FDI inflows in recent years.
As a consequence, this chapter searches for evidence of productivity and export spillovers from
FDI to domestic firms by examining both horizontal and vertical linkages using the same data

set as Chapters two to four.

Our results suggest significant evidence of productivity and export spillovers. In terms of
productivity spillovers, we find positive and significant horizontal productivity spillovers. Both
domestic market-oriented and export-oriented foreign firms operating in the same industry have
a positive and significant impact on the productivity of all domestic firms. The entry of foreign
firms into the same industry pushes up the level of competition which forces domestic firms to
become more productive in order to compete successfully. If we distinguish between different
types of domestic firms, the results on horizontal spillovers remain unchanged. The
productivity of domestic exporters is increased as a result of the rise in the presence of export-
oriented foreign firms in the same industry whereas domestic non-exporters gain from both
domestic market-oriented and export-oriented foreign firms. There is some evidence of vertical

productivity spillovers to domestic non-exporters in the downstream and upstream industries
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which indicates buyer-supplier linkages between foreign firms and domestic non-exporters.
Contact between foreign firms and their domestic suppliers that do not export leads to
productivity gains as foreign firms may assist domestic suppliers through the improvement of
products which are sold as intermediates inputs, production technology and market information.
Moreover, foreign firms generate positive spillovers to their domestic customers that do not
export. Since foreign firms supply inputs to their domestic customers, spillovers can be leaked

through the knowledge and technology used to produce the intermediate inputs.

As regards to export spillovers, mixed evidence is found before and after the entry into export
markets. For the export participation decision, there is positive evidence of information
externalities generated by contact between foreign firms and their domestic customers.
Competition effects are also observed since there is a negative and weakly significant coefficient
on horizontal export spillovers. Such negative effects are explained by the dominant effects
from the presence of domestic market orientation of foreign firms operating in the same
industry. The increased competition generated by the domestic market orientation of foreign
firms enforces domestic firms need to compete in the production sold in domestic markets
rather than place emphasis on export markets which is likely to reduce the probability of
exporting. In terms of export intensity, no evidence is found for vertical spillovers but we find
significant evidence for horizontal spillovers. Foreign firms in the same industry increase the
export intensity of domestic firms driven by the presence of foreign exporters. This result
indicates that domestic exporters can benefit from both information and competition effects
which therefore enhances export intensity. Other firm-level characteristics also affect the

productivity of domestic firms as well as the decision to export and how much to export.

The structure of the remainder of this chapter is organised as follows. Section 5.2 discusses

horizontal and vertical spillovers and the empirical literature on productivity and export
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spillovers. Section 5.3 describes and discusses the empirical models, variables and data. Our
empirical results for productivity and export spillovers from FDI are presented in Section 5.4.

Section 5.5 concludes.

5.2 Literature Review

5.2.1 Spillovers from FDI

Why is it important for policymakers to implement policy that attracts FDI inflow? The
presence of foreign investors is often seen as one means to stimulate economic growth (Girma
et al., 2008). Foreign firms are believed to have both a direct and indirect impact that would
possibly benefit the host economy. The direct impact on the host economy would be for
example an increase in capital inflows, employment creation, and R&D and training
investments. At the same time, foreign firms can indirectly benefit domestic firms in the host
economy due to the externalities arising from proprietary assets. Caves (1996) points out
foreign firms are likely to have more advanced technology in the production, superior
knowledge and strategic management compared to local producers. The possibility of spillovers
can then be generated through knowledge and technology transfers as multinationals experience
leakages of their intangible proprietary assets. These positive spillovers induce domestic firms
to learn from multinationals and enhance their performance through the development of new

products as well as production techniques and production processes.

Bloomstrém and Kokko (1997) describe the channels to which spillovers from FDI can be
transferred. The first channel is through the mobility of workers. If there is a movement of
well trained and high skilled workers from foreign to domestic firms, domestic firms can benefit

from the knowledge and technology used in the production of foreign firms by workers who
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were trained and used to work in foreign firms. The second channel is through contacts and the
arm’s length relationship between foreign and domestic firms. Domestic firms can learn from
advanced production technologies, know-how, and management strategy and, therefore, adapt
that knowledge to improve their own production and management techniques. The last channel
is through competition effects. The increased competition generated by foreign firms forces

domestic firms to improve production techniques to become more productive.

Channels for spillovers from FDI also depend upon how foreign and domestic firms are
contacted horizontally or vertically. Horizontal spillovers take place if contacts between foreign
and domestic firms are in the same industry. However, if contacts are between industries,
vertical spillovers are likely to occur. In terms of horizontal spillovers, the competitive firms in
the same industry either benefit or suffer from the presence of foreign-owned firms.
Competitive firms in the same industry can benefit from positive leakages of knowledge and
new technology transfer if they employ some high-skilled workers who previously worked in the
foreign firms. The entry of foreign firms in the same industry can also results in increased
competition which forces domestic firm to improve the quality of their products and/or
become more productive. In contrast, Aitken and Harrison (1999) argue that foreign
investment can generate negative spillovers to domestic firms through a reduction in the
productivity of domestic firms in the same industry. If foreign firms can produce with lower
marginal costs, they are likely to compete with domestic firms by increasing their production.
Domestic firms would therefore lose their market shares to the foreign-owned firms and have to

cut the volume of their production which results in a decline in their productivity.

The definition of vertical spillovers follows Hirschman (1958). Vertical spillovers can be
generated by foreign firms towards downstream (forward linkages) and/or upstream firms

(backward linkages). Forward linkages are the spillovers from foreign producers that supply
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intermediate inputs to their potential domestic customers while backward linkages are linkages
from foreign firms to their potential local suppliers of intermediate inputs. These are also
recognised as buyer-supplier linkages between foreign and domestic firms. Inter-industry
contact between foreign and domestic firms can lead to arm’s length relationships which can
induce demonstration effects where domestic firms can easily learn and gain from technology
and knowledge transfers. For example, foreign firms may demand high quality of intermediate
goods from suppliers. If this is the case, suppliers may have to upgrade or improve the quality

of goods, with foreign firms potentially sharing technology with their suppliers.

Theoretically, Rodriguez-Clare (1996) develops a model to explain how foreign multinationals
generate spillovers through the vertical linkages. The model shows that local firms in the host
country benefit from the positive vertical spillovers when intermediate inputs are used
intensively in the production at foreign multinationals plants. Local firms also benefit from
spillovers when there are large communication costs between the headquarters and production
plants and when the varieties of intermediate input between the home and host country are

relatively similar that can be substituted in the production.

5.2.2 Empirical Evidence of Spillovers from FDI

Blomstréom and Kokko (1998), Lipsey (2002), Gorg and Greenaway (2004) provide literature
surveys of the empirical evidence of spillovers to domestic firms that arise from FDI through
the presence of foreign firms or MNEs in the host country. Although domestic firms may be
affected via different channels such as export spillovers, productivity spillovers, wage spillovers,
knowledge and technology spillovers, this chapter only considers those productivity and export

spillovers from FDI.
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5.2.2.1 Productivity spillovers from FDI

The empirical analysis on productivity spillovers is based on a basic framework that regresses
productivity, either labour productivity or TFP, on various independent variables including
different measures of the presence of FDI or foreign multinationals. Most of the early studies
use cross-sectional industry-level data. The first empirical test on productivity spillovers from
FDI is conducted by Caves (1974) using data for Australia in 1966. The result shows that the
presence of foreign firms has positive effect on labour productivity. Positive effects on
productivity spillovers from FDI are also found in Globerman (1979) for Canada, Blomstrém

and Persson (1983) and Blomstrom (1986) for Mexico.

In Venezuela, the government implements policy to attract FDI in order to acquire technology
spillovers. The empirical investigation by Aitken and Harrison (1999) reveals two contrasting
results. First, domestic firms benefit from FDI because an increase in the percentage of foreign-
owned shares has a positive impact on the firms’ performance. Second, there is negative
evidence for horizontal spillovers because an increase in foreign investment decreases the
productivity of domestic firms in the same industry. The entry of foreign firms into the
domestic market increases the level of competition so domestic firms lose market share to
foreign entrances. This means domestic firms have to cut production but at the same time they
still face the same fixed costs. On balance, the negative effect of FDI on domestic firms’
productivity appears to be fairly small. In addition, they find no evidence of technology

spillovers from FDI to domestic firms as assumed earlier by the government.

Barrios and Strobl (2002) focus on an empirical investigation of Spain and that local firms may
have superior absorptive capability due to the fact that the country is industrialised and receives
a large share of FDI inflows. When time invariant and sector-specific effects are not taken into

account in the OLS regression, their negative result for a foreign presence on productivity are
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consistent with Aitken and Harrison (1999). To investigate further, they include additional
variables to examine different aspects of possible spillovers effects that arise from a foreign
presence. They do not find any significant evidence for absorptive capacity and inter-sectoral
spillovers. However, they do find evidence of positive productivity spillovers but only for the

domestically-owned exporters.

Haddad and Harrison (1993) and Gorg and Strobl (2005) search for evidence of intra-industry
spillovers from FDI in Africa. Haddad and Harrison (1993) could not find robust evidence of
positive productivity spillovers using Moroccan data for the second half of the 1980s. There is
no evidence to support positive spillovers for domestically-owned firms. However, joint
ventures between local and foreign firms did gain from spillovers effects of FDI. Gorg and
Strobl (2005) investigate how productivity spillovers from FDI can be generated through the
movement of workers from MNEs to domestic firms using detailed firm-level data for Ghana
and also information on the employment experience of domestic firms’ owners and on whether
they used to work in an MNEs or not. There is an evidence to support a positive spillovers
effect through worker mobility of which the productivity of domestic firms, where the owners
had working experiences from MNEs in the same industry, are higher compared to other

domestic firms.

In the UK, many studies search for the evidence of intra-industry productivity spillovers from
FDI. For instant, Liu ez a/. (2000), Dritfield (2001) and Haskel ¢z a/. (2002) find evidence to
support positive productivity spillovers between foreign and domestic firms in the same industry

while Girma ez a/ (2001), Girma and Wakelin (2002), Girma (2005) find mixed or even

insignificant evidence.

Most early empirical studies were more concerned about spillover effects in the same industry

rather than between industries (Blomstrém ez a/, 2000). Only a few studies find positive and
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significant evidence of productivity spillovers within industries. Some studies even discover a
negative relationship between productivity spillovers and FDI, due mainly to the fact that
foreign-owned firms may have capacity to prevent the information and knowledge leakages to
local domestic competitors in the same industry (Javorcik, 2004). This explanation motivated
researchers to turn their interests towards inter-industry spillovers through the vertical linkages

where foreign-owned firms may transfer technology to their suppliers and/or customers.

Recent studies highlight the consequences of both intra- and inter-industry spillovers. Javorcik
(2004) uses firm-level panel data for Lithuania from 1996 to 2000 and finds evidence of positive
productivity spillovers through backward linkages. No robust results are found on horizontal
spillovers and vertical spillovers through forward linkages. An additional investigation into the
structure of FDI projects associated with productivity indicates that wholly-owned foreign firms
do not have any significant effect on the productivity of local firms although partially-owned

firms do.

Bwalya (2006) employs firm-level data for Zambia and found evidence of both productivity
losses and gains. First, the productivity of domestically-owned firms tends to decrease as MNEs
in the same industry increase. This is because of the increased competition generated by MNEs.
Second, the results support the existence of vertical spillovers through backward linkages that
means local suppliers of intermediate inputs benefit from know-how and technology transfer
generated by foreign firms in order to enhance production efficiency and productivity of local

firms.

Bitzer et al. (2008) use industry-level data from 17 OECD countries and find positive and
significant evidences on horizontal productivity spillovers and vertical productivity spillovers
through backward linkages. They used cross-country data to allow comparisons of the

magnitude of spillover effects among different groups. In comparison to other OECD
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countries, FDI in Central and Fastern European Countries (CEECs) was found to have a larger
effect on the productivity of local firms in the same industry, when vertical linkages variables

were not included in the model, and local suppliers that supply intermediate inputs.

In an analysis of Indonesia, Blalock and Gertler (2008) find a positive and significant result on
vertical productivity spillovers for downstream industries which is consistent with the evidence
of Javorcik (2004), Bwalya (2000) and Bitzer ¢f a/. (2008). Multinationals transfer technology to
their local supplier in order to increase productivity and to be supplied intermediate inputs at

lower prices. However, they do not find any evidence for horizontal spillovers.

A few studies examine both intra- and inter-industry productivity spillovers in the UK. Driffield
et al. (2002) use industry-level panel data from 1984 to 1992 to investigate for the spillovers
effects on productivity growth of domestic firms in the manufacturing industries and allow for
spillovers through horizontal, backward and forward linkages. Their findings show positive and
significant evidence for positive spillovers through forward linkages but insignificant for
backward linkages. Inconsistent results are found on horizontal spillovers. Harris and
Robinson (2004) estimate for the effects of horizontal and vertical productivity spillovers in 20
manufacturing industries from 1974 to 1995. However, their framework does not distinguish
between vertical spillovers that occur through backward or forward linkages. Their results show
that vertical spillovers are more widespread than horizontal spillovers. The overall inter-industry
effects in UK are inconclusive as each individual industry has different spillover results.

Negative spillovers are found in some industries while others find positive spillovers.

In a recent study of the UK, Girma ef a/. (2008) use firm-level data between 1992 and 1999 to
investigate for evidences of both horizontal and vertical spillovers through backward and
forward linkages, and separately investigate possible spillovers to domestic exporters and

domestic non-exporters. Under the assumption that different incentives for FDI may generate
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different spillovers effects towards domestic firms, they consider the spillover effects from
domestic- and export-market oriented FDI. Results for spillovers to domestic firms are quite
complex and depend on the type of FDI. Different samples (domestic exporters and domestic
non-exporters) show different significant results on productivity spillovers. In general, the
results confirm the existence of positive horizontal productivity spillovers from export-oriented
FDI. For vertical spillovers, only domestic-market oriented FDI generate positive backward

linkages to domestic firms for both exporters and non-exporters.

Furthermore, a study by Javorcik and Spatareanu (2008) provides a detailed investigation of
spillovers from different types of investment projects by ownership structure (jointly and wholly
owned) to local producers in the same industry and upstream sectors. Using 6 years of
Romanian firm-level data from 1998 to 2003, the results show a positive and significant
association between investment projects with joint domestic and foreign ownership on vertical
spillovers to upstream sectors. However, for wholly-owned foreign subsidiaries, they found no
significant evidence of vertical spillovers. Jointly-owned firms may choose to engage in local
outsourcing of the intermediate inputs because local suppliers can provide intermediate inputs at
lower costs compare to wholly-owned foreign subsidiaries. In contrast to inter-industry
productivity spillovers, FDI has a negative horizontal spillover effects on local firms. When
comparing the magnitude of the horizontal spillover effects between different types of
ownership structure, jointly-owned firms have a less negative impact on local firms than wholly-

owned firms.

Another dimension of the productivity spillover literature is examined by Alvarez and Loépez
(2008) who highlight the importance of productivity spillovers from export activities both intra-
and inter-industry, using a plant-level data for Chile between 1990 and 1999. They find positive

and significant effect of backward spillovers from exporting. When they distinguish export
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activities by different types of ownership, the evidence shows that export activities of foreign
firms as well as domestic firms, increases the productivity of domestic firms. Foreign-owned
exporters generate positive horizontal and backward spillovers to domestic non-exporters while
domestically-owned exporters only have positive influence on the productivity of domestic

suppliers who do not export.

In Thailand, studies on spillovers are limited. Diao ez a4/ (2005) links foreign spillovers to
economic growth by focusing on the analysis related to openness, productivity, and foreign
investment using a growth model. High economic growth in Thailand is a result of openness,
tariff reduction and productivity which is driven by spillovers from foreign investment.
Kohpaiboon (2006) uses cross-sectional data from the 1997 Industrial Census to examine
spillovers from FDI through technology transfer. He finds that FDI generates negative
productivity spillovers to locally owned industries. The effect of spillovers also depends upon
the trade policy regime. Tomohara and Yokota (2007) investigate for productivity spillovers
from FDI using a firm-level panel data between 1999 and 2003 from the National Statistic
Office of Thailand (INSO). The overall results indicate significant evidence of positive
horizontal productivity spillovers but not for vertical spillovers. However, when they split
establishments into different samples: export orientation, material import, operation year and
size, they observe different spillovers effects. For instance, export-oriented firms benefit from
spillovers through forward linkages while horizontal and backward linkages have a negative

effect on productivity.
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5.2.2.2 Export Spillovers from FDI

Most studies search for productivity spillovers from foreign to domestic firms while only a small
number of studies empirically investigate the possibility of export spillovers. The key
mechanism of export spillovers is the assumption that domestic firms may learn and gain
knowledge from the export activities and firm specific advantages of MNEs which help to
enhance their productivity and, therefore, has an impact on the entry decision into export

markets and the export intensity of existing exporters.

One of the first empirical studies by Aitken ez a/. (1997) links spillovers with export behaviour
and FDI by emphasising the role of foreign investment has as a catalyst for domestically-owned
firms to enter export markets. These export spillovers from foreign investment arise from the
fact that MNEs appear to have greater access to information, foreign markets, distribution
services and advance production technology. These same factors could benefit domestically-
owned firms if they learn from MNEs. Using plant-level data from the Mexican manufacturing
industry between 1986 and 1990, they find evidence for export spillovers from MNEs that act as
export catalysts for domestically-owned firms. The probability of domestically-owned firms

exporting is positively associated with the proximity of MNEs who export.

Kokko ez al. (2001) use cross sectional data for 1998 manufacturing firms in Uruguay to search
for export spillovers. At different periods of time, the government implements policy aimed at
attracting different types of MNEs.” Kokko e /. (2001) define two types MNEs according to
their year of establishment. There is no evidence for export spillovers from MNEs established

in the inward-oriented period (before 1972). However, MNEs established in the outward-

2 The policies implemented by government are inward- and outward-oriented policy. The explanation of the
former is based on the framework of protectionism. The government subsidises import substitution aimed at
replacing the imported goods and services with domestic production. The latter is implemented in order to
stimulate more exports by providing various incentives to the new and existing exporters for example reduces tariff
and non-tariff barriers, and maintains competitive exchange rate.
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oriented period (after 1973) generate positive export spillovers to domestic firms in Uruguay and

also its neighbouring markets in Brazil and Argentina.

In terms of developed countries, evidence for export spillovers from FDI to domestic firms in
different European countries is mixed. Barrios ez a/ (2003) emphasise the importance of export
spillovers from R&D expenditure and export activity of both domestic firms and MNEs using
Spanish firm-level panel data from 1990 to 1998. The presence of MNEs in this study is
measured by their R&D expenditure and export activity. Results from a probit model on the
entry decision shows that there is no significant evidence for export spillovers from either R&D
or export activities of MNEs in the same sector. However, positive and significant results are
found on the export activity of domestic firms. In the tobit model, only R&D expenditures of

MNEs have positive spillovers effects on export ratio of domestic firms.

For the UK, Greenaway e /. (2004) try to explain an indirect channel for productivity spillovers
from FDI generated through exports using firm-level panel data from 1992 to 1996. They
measure the presence of MNEs based on their employment and export share. They find
positive evidence for export spillovers from both measures. The presence of MNEs has a
positive effect on the export participation decision of domestic firms and the propensity to
export. Further investigation by Kneller and Pisu (2007) look at the effect of industrial linkages
and export spillovers from FDI between 1992 and 1999. The empirical results from Heckman
selection model show that MNEs generate export spillovers to domestic firms. Firstly, there is a
positive and significant relationship between vertical spillovers through backward linkages and
export share. Secondly, a positive and significant coefficient on horizontal export spillovers
from export-oriented MNEs indicates that exported-oriented MNEs have a significant effect on

the probability of exporting for those domestic firms operating in the same industry.
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Ruane and Sutherland (2005) compute the presence of foreign firms using an identical
methodology to Greenaway ez 2/ (2004). Using data from Irish manufacturing industry during
the period 1991 and 1998 they investigate export spillovers from foreign firms on the export
decision and export intensity of domestic firms. The empirical evidence reveals two contrasting
tindings which are a positive and significant effect of export spillovers from employment share
of foreign firms but a negative and significant effect on export spillovers from the export share
of foreign firms. The negative effect is explained by the fact that US-owned firms invest in
Ireland in order to use the country as an export platform to produce and distribute products to

other countries in Europe.

As regards to recent studies from a developing country perspective, Alyson (2000) investigates
export spillovers to Chinese-owned firms using data from 29 provinces between 1993 and 2000.
The presence of foreign firms is measured by their export activity. Foreign firms owned by
different countries generate different effects on the entry decision of domestic firms. The
evidence indicates a positive relationship between the presence of foreign firms from OECD
countries and the decision of domestic firms to enter export markets. Alvarez (2007)
investigates factors that determine the export participation decision in Chile during 1990 and
1996. Results show that multinationals generate positivity spillovers on the probability of
becoming a permanent exporter which can be explained either by the competition effects or
information effects through technology and knowledge transfer that encourage other firms to

improve efficiency and export performance.
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5.3. Model Specification, Variables and Data

5.3.1 Empirical Models

In this section, we present empirical models for the estimation of the relationship between FDI,
MNE:s in Thailand, productivity and the export behaviour of domestic firms. Factors included
in each model are in line with previous theoretical and empirical literature. Our main focus is on
the variables that capture productivity and export spillovers from foreign to domestic firms for
both horizontal and vertical linkages. In addition to spillovers variables, we also include the
standard firm-level specific characteristics that are assumed to affect productivity and the export

behaviour of domestic firms.

5.3.1.1 Empirical Model of Productivity Spillovers

We carry out a two step estimation procedure in the search for productivity spillovers. The first
step is to estimate a production function in order to obtain TFP following Levinsohn and Petrin
(2003). This estimation technique takes account of a simultaneity problem as well as an
unobserved firm-specific productivity shock. We include the data of all firms and estimate the

production function separately for each two-digit industry. >

Since we would like to investigate the effect on domestic firms, in the second step, we regress
TEFP of domestic firms only on spillovers variables and other control variables such as industry-
level characteristics and various firm-level specific characteristics. All independent variables
except spillovers are lagged by one year to avoid possible simultaneity problems. Thus, our

model is given by:

3 See Appendix 2B in Chapter two for the estimation procedure.
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where the subscripts 7 /, 7, # refer to firm, industry, region and time respectively.
TFP is total factor productivity of a firm.
FORW is a measure of vertical spillovers via forward linkages.
HOR is a measure of horizontal spillovers.
BACK is a measure of vertical spillovers via backward linkages.
INRDSHARE is a share of industry R&D expense.
INEXSHARE is the industry export share.
CONCEN is a measure for geographic concentration of firm in industries and regions.
SMALL is a dummy variable to represent a small firm.
ILARGE is a dummy variable to represent a large firm.
VILARGE is a dummy variable to represent a very large firm.

wage is the log of wages per employee.

wage” is a quadratic term of the log of wages per employee.
TRAIN is a dummy variable for both in-house and outside training.

EX; ., represents the export experience of a firm.

& is the error term.

As previously discussed in Chapter two about the panel structure setting, a problem unobserved

firm heterogeneity exists and should be modelled as fixed or random effects. According to
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Equation (5.1), the error term (&, ) comprises of two components where &, =y, +n, . K is

the unobserved firm specific effect and 77, is the stochastic disturbance term.

The fixed effects estimator assumes that g are fixed parameters to be estimated that vary over
the individual firm and 7, follows 77, ~ IID(0, Gj ). In addition, the regressors are assumed to
be independent of 77, for all 7and # In contrast, the random effects estimator assumes that z,
are random factors so s~ IID(0, Gfl), n,~1ID(0, G; ) and g are independent of 77,. In

addition, the regressors are assumed to be independent of s and 77, for all 7 and 7 (Baltagi,

2005).

We estimate our model for both two-way fixed effects and random effects. Both estimations
include a set of time indicator variables to control for unobserved time varying effects. For the
fixed effects model, we use within regression estimator which is an OLS regression required
regressors’ variation over time within unit. For the random effects model, we use the
generalised least square estimator (GLS) which is a matrix-weighted average of the between and

within estimator (Verbeek, 2004).

In order to test the appropriateness of the fixed versus random effects, we use the Hausman
(1978) specification test.* The null hypothesis is that &, and the regressors are uncorrelated.

However, if they are correlated, the GLS estimator is biased and inconsistent while the within
estimator is unbiased and consistent (Baltagi, 2005). The Hausman specification test reported in
the Appendix 5C reject the null hypothesis. The significance suggests that the within estimator
is appropriate. Therefore, we choose within estimator which is often called fixed effects

estimator as our estimation technique. In addition, we allow for robust clustering at the industry

4 See Appendix 5C for a detailed discussion.
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level.  This technique relaxes the independence assumption and requires only that the

observations are independent across sectofs.

5.3.1.2 Empirical Model of Export Spillovers

We investigate two aspects of export spillovers which are the export participation decision and
how much to export. This is known as a two-stage decision process as firms firstly have to
decide whether to export or not and secondly the amount firms should export (Kneller and
Pisu, 2007). In order to enter export markets, firms have to invest in sunk entry costs, so not
every firm decides to export. The export intensity is, therefore, restricted to the subset of firms
that do export. As a result, a Heckman selection model is used in order to avoid sample
selection bias in the coefficients of our estimated results (Heckman, 1979).> We estimate our
equations using a Heckman model with maximum likelihood estimation method because it is
more appropriate and more efficient than the two-step estimation method.” The model consists

of two equations:

Export share equation:

f; = ‘X;/ﬁ + o, (5.2)

Export decision equation:

d,=7a+v, (5.3)

5 This estimation technique is also used in UK studies by Greenaway ¢ a/. (2004) and Kneller and Pisu (2007).

¢ The maximum likelihood estimation method uses a full maximum likelihood procedure to jointly estimate the
inverse Mills ratio and the coefficients in the two equations (export decision and export share). For the two-step
estimation, the first step is to regress the probit model of the export decision and compute the invest Mill ratio as
the prediction of a binomial probit. Then, the invest Mill ratio is inserted as a regressor in the export share
regression in the second step. The two-step method is easy but it is less efficient than the maximum likelihood
method.
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where s, =1s,,d,=1if d,>0and s,=0,d,=04 d, <0

it> ™" g

From both equations, identifying export intensity is dependent upon whether a firm exports or

not. The export value (s,) is not observed if a firm does not export (4, =0) but if a firm
exports (d, =1), we observe positive export sales. The unobserved errors (v, and @,) are

conditional upon whether v, ~N(0,1), @,~N(0,5), corr(v,,®,)=p and (v

it>

w, ) ~bivariate

normal [0,0,1,0, p] .

In terms of our Heckman selection model, some factors included in both equations should be

different (Baum, 2006). If variables included in vector X and Z are the same, the coefficients
and the error terms in both equations would be equal (f = a and @, =v,,) so the model would

reduce to standard tobit model.” For this reason, we include an additional variable which is the

lag of export dummy (EX;, ,)) in the selection equation (export decision equation) because this

variable is theoretically consistent with recently developed models of exports by Melitz 2003,
Helpman ez a/. 2004 and Bernard ez a/. 2003 that take into account sunk costs of export.® In
general, this variable is included in the standard regression model to empirically identify the
factors that influence the entry decision into export market (see e.g. Roberts and Tybout 1997,
Bernard and Jensen 2004, Kimura and Kiyota 2006). If the lag of export dummy is positive and
significant, it is usually interpreted as an evidence of sunk costs of export. Apart from the lag of
export dummy, other variables are likely to appear in both equations. All independent variables
apart from spillovers are lagged by one year to avoid possible simultaneity problems. Our full
specification of the export decision (Equation (5.4)) and export share (Equation (5.5)) equations

are as follows:

7 See Verbecek (2004) for a detailed discussion.
8 A recent study of export spillovers by Kneller and Pisu (2007) also uses a Heckman model and includes the lag
of export dummy in the selection equation.
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EX, =a,+a,EX,, , +a,FORW, +a,HOR, +a,BACK
+a,INRDSHARE, ,_, + &t INEXSHARE, ,_,,

7=

2
+a,TFP,,  + & TFP;, | + a,SMALL,, | + o, ARGE,, , (5.4
2
+a11T/LARGEZ,(H> ta,wage,,  +owage;,
5
+a,, SKILL,, , +a;TRAIN,, , + 2 a, REGION, +v,

r=1

EXSHARE, = 8, + BFORW , + B,HOR, + B,BACK,
+BINRDSHARE, , , + B, INEXSHARE,

(=1

+ﬂ6TH)i(t—l) + ﬂ7TPP,'<2x71) + ﬂSSMLL?(t—l)
+189LARGEZ'<H> + ﬂmVLARGEi(H) + ﬂMWﬂgei(z—U

+ﬂ12u/dgei[_1> + ﬂ13SKIu‘z(t—l) + ﬂ14TRAINz’(I—1)

(#=1)

(5.5)

5
+3 B REGION, + o,
r=1

where the subscripts 7 /, 7, # refer to firm, industry, region and time respectively.
EX is a dummy for export status of firm i.
EXSHARE is the ratio of exportt sale to total sale of firm 1.
EX,,, tepresents the export experience of a firm.
FORIW is a measure of vertical spillovers via forward linkages.
HOR is a measure of horizontal spillovers.
BACK is a measure of vertical spillovers via backward linkages.
INRDSHARE is a share of industry R&D expense.

INEXSHARE is the industry export share.

TFP is total factor productivity of a firm.

TFP? is a quadratic term of total factor productivity of a firm.
SMALL is a dummy variable to represent a small firm.

IARGE is a dummy variable to represent a large firm.
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VILARGE is a dummy variable to represent a very large firm.

wage is the log of wages per employee.

wage” is a quadratic term of the log of wages per employee.

SKII L is a ratio of skilled labour to total labour.
TRAIN is a dummy variable for both in-house and outside training.
REGION is a vector of five regional dummies which indicates the regional location of a

firm.

In addition to region dummies, we include industry and year dummies to control for the
unobserved, industry and time varying effects. We also allow for robust clustering at the
industry level which relaxes the independence assumption and requires only that the

observations are independent across industries.

5.3.2 Variables

We use two indicators to identify a firm’s export behaviour. The first indictor is used to
determine whether a firm exports or not which is a dummy variable for export status (EX)
which equals 1 if the firm has positive export sales and 0 otherwise. The second indicator is the
value of a firm’s export share (EXSHARE) which is used to determine the export intensity of a

firm.

Total factor productivity (TFP) is a measurement for efficiency in the production process. The

higher the value of TFP determines the greater effectiveness use of inputs and hence a greater
shifts of production function. Since we only use TFP as one of the independent variables in the

export spillovers model, we thus expect a positive relationship between TFP and both a firm’s
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decision to export and export intensity.” We use a semi-parametric approach following

Levinsohn and Petrin (2003) that takes account of unobserved firm-specific productivity shock

(TFP'). 1In a sensitivity analysis, we use another measurement of productivity which is the

standard labour productivity (TFP"""™°”) defined as the log of value added divided by total

labout.

Firm size is expected to be one of the important firm characteristics that affect both
productivity and export behaviours. We believe the productivity is positively correlated to firm
size. Small firms are less likely to increase their productivity whilst large firms seem to have
more advanced technology and higher production efficiency that affects the increase in
productivity. This therefore can possibly induce firms to enter export markets as well as
enhance export sales among the existing exporters. We categorise firm size into small
(SMALL) , medium (MEDIUM), large (LARGE) and very large (I'I.ARGE) by following the
quartile distribution of the total employment for all firms operating in the same two-digit

industry. We omit MEDIUM firms in our analysis.

In terms of labour force, we used different measures to capture the quality of the labour. First,
wage (wage) is defined as the log of wages per employee where wages per employee are the

ratio of total salaries to total worker less owners who do not receive salaries. If employees
receive high wages, they tend to be the skilled and professional workers. In contrast, employees

who receive low wages tend to be the unskilled workers. Our second measure is the ratio of
skilled labour to total labour (SKII.L)." Finally, we include a measure of training (TRAIN)

where a dummy variable equals 1 if employees within a firm receive formal training either in-

9 Our expectation of the positive relationship is based on the empirical evidence that supports the fact that highly
productive firms are more likely to enter export markets (see e.g. Bernard and Jensen 1999 and 2004, Kneller and
Pisu 2004) and increase export intensity (see e.g. Kneller and Pisu 2007).

10 Since a variable that measures a number of workforces is already included when estimating TFP, we do not
include SKILL in the productivity spillovers model but we do include that in the export spillovers model.
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house or outside training or both at least once and 0 otherwise. Specialisation and working
expertise tend to be increased in those workers who are trained. Therefore, we expect that the
higher the wage, the more superior the quality of labour. The higher the ratio of skilled labour
or workers who received training should also have a positive impact on the firms’ export
behaviour. The wage and training are also expected to have a positive effect on the firm

productivity.

For horizontal and vertical spillovers variables from foreign to domestic firms, we compute
indices at the industry level to capture the presence of foreign firms for both intra- and inter-

industry." Foreign ownership is defined as if at least 10% of shares are owned by foreign

investors. The index that captures horizontal spillovers effects (HOR) is defined as:

Jt

Y'l
HOR, = Yf (5.6)

Jt
The horizontal spillover variable is the ratio of total sales of foreign firms operating in Thailand
(Y/,f ) in industry 7 at time 7 to total sales of all firms (Y,) that includes both foreign and

domestic firms. The empirical evidence for horizontal productivity and export spillovers is

mixed so the coefficients could be either negative or positive.

Moreover, we take into account the difference between export-oriented and domestic market-
oriented FDI by computing additional indices for horizontal spillovers as we assume that the
different market orientation of foreign firms may have different spillover effects on domestic
firms. For example, foreign exporters may have firm specific advantages, such as information

about foreign markets that are able to generate positive export spillovers to domestic firms, and

11 Different definitions are used to measure foreign presence such as share of foreign equity participation (Aitken
and Harrison 1999, Javorcik 2004), growth rate of sales of foreign firms (Driffield, 2001), employment share and
export share of foreign firms (Greenaway ¢f a/. 2004, and Ruane and Sutherland 2005), total production of foreign
firms (Kneller and Pisu 2007, Javorcik and Spatareanu 2008 and Girma e a/. 2008).
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advanced production processes that would have positive productivity spillovers to domestic

firms. Two indices that capture horizontal spillovers from foreign firms according to domestic
market orientation (HOR — Domestic) and export market orientation (HOR — Export) are

computed as:

df

HOR = Domestic, = / (5.7)
Y
Y/

HOR — Export, =~ (5.8)

Jt

HOR - Domestic,, is the ratio of total domestic sales in a host country of foreign firms (Y/ff )
in industry / at time 7 to total sales of all firms (Y,) whilst HOR — Exporz, is the ratio of total

export sales of the same foreign firms (ijf) in industry / at time 7 to total sales of all firms in the

same industry and same time.

For the vertical spillovers variables, an Input-Output (I-O) table is used to calculate backward
and forward linkages. The I-O table contains information on the value of output of one
industry supplies as inputs to another industry. We compute the backward and forward linkages

in the same way as Javorcik (2004), Kneller and Pisu (2007) and Girma ez /. (2008).

Backward linkages index (BACK) captures the contact between foreign firms and their

potential local suppliers of intermediate inputs. The measurement of backward linkages is

computed as:

BACK, =Y a, HOR, for k+ (5.9)
3
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where the variable @, represents the proportion of industry £’s output supplied to industry ;

. ki
that can be specified as «,, = LY

4 4 1s the output of industry £ that is provided to industry ;

ket

and Y, is the total output of industry 4.

The forward linkage variable (FORIW') is an index that captures the contact between foreign
firms and their domestic customers. As a consequence, we measure the forward variable in the

similar way to the backward variable. However, instead of using «,,, we use ,th , which

Kt 2

corresponds to the proportion of the output that industry / supplies to industry / that can be

Jht

specified as 3, = >

bt

. The measurement of forward index is thus defined as:

FORW, =Y, HOR, forh#; (5.10)
h

In addition, we measure the industry-level variables which are the industry export share

(INEXSHARE) defined as the ratio between total export sales and total sales of industry / in

the same year, industry R&D expense (INRDSHARE) defined as the ratio of R&D expenses
in industry ; to total R&D expense of all industry in the same year, and concentration
(CONCEN). The concentration variable is included because we assume that the geographical

concentration of industries and regions may have some impact on the firms’ productivity. If
firms agglomerate in some industries and regions, these agglomeration effects may enhance the
productivity of firms that operate in the particular industry or region. The measurement of

concentration in this chapter is based on the methodology outlined in by Alvarez and Lépez

(2008) which is defined as:
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Total Sale,,
/Total Sale,

Total Sale,,
Total Sale,

where the subscripts 7, j, 7 refer to region, industry and time respectively.

CONCEN =

(5.11)

5.3.3 Data

We use the same data set as Chapters two to four which is a firm-level panel data from the
Annual Survey of Thailand’s manufacturing industry by the OIE between 2001 and 2004. In
addition, we use the 2000 I-O table from Office of the National Economic and Social

Development Board (NESDB), Thailand to calculate our spillovers indices."

Details of definitions are presented in Table 5A.1 of the Appendix 5A. As all regressors in the
model except the spillovers variables are lagged by one year to minimise possible simultaneity
problems, the data in the estimated sample of productivity spillovers includes 6,529 observations
and export spillovers includes 6,768 observations. Descriptive statistics for both samples are
provided in Tables 5A.2 and 5A.3 of the Appendix 5A. Table 5A.4 shows the raw correlations

of variables.

Table 5.1 presents summary statistics of a firm’s characteristics where we report the means and
standard deviations for different types of firms. Amongst different characteristics and
performances such as output, sales, capital stock and employment, we observe that foreign firms
have superior performance compared to domestic firms. Employees who work in foreign firms

receive higher wages compared to those working in domestic firms. The means reported also

12 From the I-O table of Thailand, we use 58x58 sectors but only restrict ourselves to sectors that relate to
manufacturing activities so 30 sectors are selected. Since the classification of sectors in the I-O table and two-digit
ISIC in the manufacturing survey are different, we have to group 30 sectors and 22 two-digit ISIC in order to create
a 18x18 matrix used to calculate measurements of vertical spillovers through backward and forward linkages (see
Appendix 5B for details of the construction).
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shows that foreign firms are slightly more productive than domestic firms.

If we make a

distinction between domestic exporters and domestic non-exporters, the former perform better.

For example, domestic exporters have more assets, are more productive, and pay higher wages.

Table 5.1: Summary Statistics

Foreign Domestic Domestic Domestic

Firms Firms Exporters ~ Non-Exporters

Output 327.499 77.233 128.94 45.148
(765.61) (267.06) (327.99) (214.84)

Sales 403.826 95.706 161.60 54.789
(906.57) (342.03) (445.18) (249.48)

Assets 375.241 127.339 181.32 78.098
(857.42) (598.03) (782.44) (347.12)

Capital stock 156.790 38.065 72.518 16.631
(454.01) (325.61) (516.46) (69.92)

Labour 042.338 271.601 519.04 117.592
(1204.20) (561.93) (792.21) (245.62)

Wage 42.082 23.546 25.531 22.313
(87.80) (17.91) (14.01) (19.86)

Productivity 9.848 9.118 9.552 8.849
(1.91) (1.56) (1.47) (1.56)

Observation 2,558 6,529 2,501 4,028

Notes: Standard deviations are reported in parentheses. Capital stock is a firm’s total fixed assets. Labour is total

employment including owners. Productivity is obtained from the estimation technique of Levinsohn and Petrin

(2003). Wage is the ratio of total labour costs to total employment less owners who do not receive wage. Output,

sales and capital stock are measured in hundreds of thousands of US Dollars while wage is measured in hundred of

US Dollars.

Our figures of Thailand are in line with the explanation provided by Caves (1996), that foreign

firms are larger, perform better, and have greater knowledge, technology and production

capacity than domestic firms. These attributes can be observed by domestic firms, based on the

explanation from information and/or competition effects, hence we search the presence of

spillovers from foreign firms to domestic firms and present the results in the next section.
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5.4 Results

This section contains 2-sub sections for our productivity spillover and export spillover results.

5.4.1 Productivity Spillovers from FDI

Since we are interested in the spillover effects from foreign firms to domestic firms, we estimate
the productivity spillover effects from foreign to all domestic firms and also separately estimate
the effect from foreign firms to domestic exporters and domestic non-exporters. Tables 5.2 to
5.4 present the estimated results that are obtained from the fixed effects estimation. Different
columns demonstrate how the model is built by starting from the horizontal and vertical
spillovers variables. Additional industry- and firm-level characteristics are included. We also
present a comparison of our productivity spillover results for the aggregate sample with other

previous studies in Table 5.5.

For all domestic firms in Table 5.2, the results show that there is evidence of productivity
spillovers from foreign to domestic firms in the same industry. The horizontal variable

(HOR,) has a positive and significant influence on productivity of domestic firms in all

specifications (Columns (2) to (8)) which indicates that adding one percentage point to the
horizontal index will increase the productivity of domestic firms by 0.7 percent.” The positive
horizontal spillovers are explained by the competition effects generated by foreign firms.
Domestic firms have to develop their productive efficiency in order to compete with foreign
firms. This positive evidence of intra-industry productivity spillovers from FDI is consistent

with the findings from Thailand provided by Tomohara and Yokota (2007) and from other

13 Since TFP is a log transformed, the economic magnitude of the effect is calculated as [exp(0.007*1)-
11¥100=0.7%.
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countries such as the UK by Lui ¢z o/ (2000) and Haskel e a/. (2002), and Ghana by Gé6rg and

Strobl (2005).

With regards to vertical spillover effects, the coefficients on both forward and backward linkage
variables are positive but insignificant. The contact between foreign firms and their domestic
customers and suppliers do not have any significant effect on the productivity of domestic firm.
This is in line with the previous study of Thailand by Tomohara and Yokota (2007) who do not
find significant effects of vertical spillovers to domestic firms in the upstream or downstream
industries. The insignificant evidence is explained by the technology gaps between foreign and
domestic firms. When the technology gaps are relatively large, domestic firms in the upstream
and downstream industries do not gain from spillovers. In Thailand, technology gaps are larger
in industries such as electrical machinery and automotive than in industries such as food and
beverage (Tomohara and Yokota, 2007). Another plausible interpretation is that foreign firms
in Thailand are perhaps able to protect leakages of their intangible proprietary assets that can be
generated through knowledge and technology. Industry R&D investment share, industry export
share and geographic concentration have the expected positive relationship with the productivity
of domestic firms. However, only the share of R&D investment in Columns (2) and (3) has a
significant effect on productivity. Domestic firms operating in an industry with high levels of

R&D investment tend to experience high productivity levels.

In addition, various firm-level characteristics affect their TFP. In Column (5), we take account
of firm size because we expect that differences in firm size may have different effects on the
productivity. We categorise firm size into small, large and very large. A negative and significant
coefficient of small firms indicates that the productivity of small firms will be lower compared
to other firm sizes. Being a large or very large domestic firm has no significant effect on the

productivity.
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Two variables are used to proxy for the quality of labour; wage and training. Firstly, the higher
the wage implies the higher the quality of labour a firm employed. However, our result shows
that the linear term of wage has no significant effect on the productivity of domestic firms and
only a quadratic term of wage rate has a negative and significant coefficient at the 10% level.
Secondly, training is a means for workers to enhance their working skills and expertise. The
coefficient on training variable is positive as expected but insignificant. The evidence for
Thailand shows that wage and training have no significant impact on the productivity upgrading
in domestically-owned firms. One plausible explanation is that the production process of some
products does not require training nor demand high quality of labour. The deviation of overall
significant result of wage rate is also explained by the characteristic of each industry, as wage is
positive and significant in some industries such as machinery and equipment chemicals and
motor vehicles but insignificant in others such as basic metals and publishing and printing. In
addition, the limitation of our data allows us to use only a dummy variable that indicates
whether a firm carries out training or not. However, the dummy variable may not be a proper
measure of quality of labour since we do not have information about the percentage of

workforce who actually receives training.

In the final column, export status of a domestic firm is included because of the learning-by-
exporting hypothesis of which the productivity tends to increase further after a firm exports (see
e.g. Van Biesebroeck 2003, Blalock and Gertler 2004, Alvarez and Lépez 2005). For Thailand,
we find no evidence of the learning-by-exporting hypothesis since we observe an insignificant
coefficient of export status. Thus, previous export experience has no significant effect on the
level of productivity of a domestic firm in the current period. Our result is in line with for

example Aw e7 a/. (2000) for South Korea, and Arnold and Hussinger (2005) for Germany.
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In Table 5.3, we investigate spillover effects for the different market orientation of FDI towards

domestic firms. We replace horizontal spillovers variable (HOR ) by the hotizontal domestic
index (HOR— Domestic ) and hotizontal export index (HOR — FExport,). The hotizontal

domestic index captures the production share of foreign firms sold in domestic market while
horizontal export index is an index that captures the presence of the export activity of foreign
firms. Results are presented in Table 5.3. The positive and significant of horizontal spillovers
variable in Table 5.2 is explained by the significance of both horizontal domestic and export
indices. The horizontal domestic index has a positive coefficient and is significant at the 10%
level except for Column (1). The horizontal export index also has a positive coefficient and is
significant at the 5% level in Columns (2) to (8) which is consistent with evidence from Chile by
Alvarez and Lopez (2008). Our results indicate that the production of foreign firms in the same
industry for both domestic and export markets do generate positive spillover effects to domestic
firms. Adding one percentage point to the horizontal domestic and export indices will increase

the productivity of domestic firms by 0.7 percent."

Results for other variables are consistent with Table 5.2. There is no significant evidence of
vertical spillovers through forward and backward linkages. Industry R&D investment is positive
and significant only in Columns (2) and (3). Wage is positive but insignificant in Columns (6) to
(8). Negative and significant coefficients are found on a quadratic term of wage rate and a

dummy variable for small firm.

14 The figure is calculated as [exp(0.007*1)-1]*¥100=0.7%.
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Table 5.2: Fixed Effects Model for Productivity Spillovers to all Domestic Firms

O] (&) (€)) (C)) ®) ©) () ®
FORW . 0.022 0.022 0.022 0.022 0.021 0.021 0.021 0.020
7 (0.015) (0.014) (0.015) (0.015) (0.015) (0.015) (0.015) (0.016)
HOR. 0.007%* 0.007%* 0.007%* 0.007%* 0.007%* 0.007%* 0.007%* 0.007%*
s (0.003) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
BACK . 0.005 0.006 0.006 0.005 0.006 0.005 0.005 0.005
s (0.004) (0.005) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
INRDSHARE. 0.065%* 0.062* 0.056 0.058 0.055 0.055 0.054
7 (0.031) (0.031) (0.037) (0.035) (0.036) (0.036) (0.036)
INEXSHARE. 0.145 0.190 0.179 0.158 0.158 0.158
=) (0.417) (0.423) (0.416) (0.428) (0.429) (0.435)
CONCEN,, 0.042 0.049 0.051 0.051 0.050
i (0.082) (0.075) (0.079) (0.080) (0.080)
SMALL -0.152%5 0,147 0,147 0,147
1) (0.050) (0.048) (0.048) (0.048)
I ARGE 0.001 -0.006 -0.006 -0.005
= (0.063) (0.063) (0.063) (0.062)
I"T.ARGE. 0.123 0.102 0.102 0.106
=) (0.122) (0.121) (0.121) (0.119)
wage, 0.692 0.692 0.686
) (0.407) (0.407) (0.407)
2 -0.052* -0.052* -0.051*
Wageiv- 0.026) 0.026) 0.026)
TRAIN. 0.009 0.010
) (0.031) (0.031)
EX -0.081
D (0.059)
Constant 8.162%k* 8.120%k* 8.087+x* 8.031 %% 8.038#x 5,806+ 5,796+ 5,858
(0.510) (0.513) (0.496) (0.488) (0.481) (1.580) (1.585) (1.601)
Observation 6529 6529 6529 6529 6529 6529 6529 6529

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
p g , g , o
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Table 5.3: Fixed Effects Model for Productivity Spillovers (Domestic Market- and Export-Oriented FDI) to all Domestic Firms

Q) (&) 3 (C)) ®) ©6) () ®
FORW 0.022 0.022 0.022 0.022 0.022 0.021 0.021 0.021
4 (0.016) (0.014) (0.015) (0.015) (0.015) (0.015) (0.015) (0.015)
HOR — Dom estic. 0.007* 0.007* 0.007* 0.007* 0.007* 0.007* 0.007* 0.008*
# (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
HOR — Export, 0.007%* 0.007%* 0.007% 0.007% 0.007% 0.007+* 0.007+ 0.007+
4 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
BACK 0.005 0.006 0.006 0.005 0.005 0.005 0.005 0.005
s (0.004) (0.004) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
INRDSHARE. 0.066** 0.062* 0.056 0.058 0.054 0.054 0.054
7 (0.030) (0.031) (0.037) (0.035) (0.036) (0.036) (0.036)
INEXSHARE. 0.147 0.192 0.185 0.167 0.166 0.168
=) (0.436) (0.442) (0.433) (0.445) (0.445) (0.452)
CONCEN . 0.041 0.049 0.051 0.051 0.050
i (0.082) (0.075) (0.079) (0.079) (0.080)
SMALL -0.152%%+ -0.147%%% -0.147%%+ -0.147%%
1) (0.050) (0.048) (0.048) (0.048)
I ARGE 0.001 -0.006 -0.006 -0.005
= (0.064) (0.063) (0.063) (0.062)
I"T.ARGE. 0.124 0.102 0.102 0.106
=) (0.122) (0.121) (0.121) (0.119)
wage, 0.694 0.694 0.689
) (0.405) (0.405) (0.405)
2 -0.052* -0.052* -0.051*
Wageiv- 0.026) 0.026) 0.026)
TRAIN. 0.009 0.010
) (0.031) (0.031)
EX -0.081
D (0.059)
Constant 8,153k 8.12(p* 8.083%++ 8.025%#+ 8.0245 5,778k 5,769 5,828
(0.520) (0.519) (0.513) (0.505) (0.494) (1.563) (1.567) (1.583)
Observation 6529 6529 6529 6529 6529 6529 6529 6529

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
p g , g , foy



For further analysis, we distinguish the spillover effects from foreign firms to different types of
domestic firms which are domestic exporters and domestic non-exporters. The results
presented in Table 5.4 are from the sample of domestic exporters and domestic non-exporters,

respectively.'’

The coefficients reported show the significant evidence of horizontal spillovers
from foreign firms to both domestic exporters and domestic non-exporters. Adding one
percentage point to the horizontal index will increase the productivity of domestic exporters by
0.6 percent and of domestic non-exporters by 0.8 percent.'” If we make a distinction between
horizontal spillovers from domestic market-oriented and export-oriented foreign firms, we
observe that in Column (2) the horizontal spillovers from export-oriented foreign firms has a
positive and significant effect on the productivity of domestic exporters. In Column (4), there is

a positive and significant evidence of horizontal spillovers from both domestic market-oriented

and export-oriented foreign firms to domestic non-exporters.

Amongst vertical spillovers, we only find significant evidence to support the existence of vertical
productivity spillovers from foreign firms to domestic non-exporters. Positive and significant
coefficients on forward linkages from foreign firms to domestic non-exporters are observed
suggesting that foreign firms can generate a positive externality effect on the productivity of
their domestic customers that do not export. These productivity gains are generated by contacts
between foreign firms and domestic customers through the knowledge and technology used in
the production of intermediate inputs that are supplied by foreign firms to their domestic
customers. Additionally, the coefficients on backward linkages are positive and significant in
Columns (3) and (4). These results on backward linkages indicate that foreign firms can

positively affect the productivity of their domestic suppliers that only sell in local market. The

15 See Tables 5D.1 to 5D.4 in the Appendix 5D for the model construction and results of each sample in details.
16 The figures are calculated as [exp(0.006%1)-1]¥100=0.6% and [exp(0.008*1)-1]*100=0.8%.
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economic magnitude of the effect indicates that adding one percentage point to the backward

index will only increase the productivity of domestic non-exporters by 1.41 percent. '’

Foreign firms may generate positive spillovers to their domestic suppliers through the
improvement of technological knowledge such as improvement in the design of products,
quality and market information. Although we do only find significant evidence of vertical
spillover effects from foreign firms to domestic non-exporters, our results on backward linkages
are in line with the empirical findings of Lithuania by Jarvorcik (2004), Zambia by Bwalya (2006)

and the UK by Girma ez a/. (2008).

For our other variables, industry R&D investment has a positive coefficient but is only
significant at the 1% level for domestic non-exporters. In both samples, a dummy that
represent a small firm has a positive and significant coefficient which indicates that being a small
firm is likely to decrease the productivity of domestic exporters by about 19 percent and the
productivity of domestic non-exporters by about 16 percent.'* The insignificant coefficient of
the wage variable in Tables 5.2 and 5.3 is now explained by a dominant effect from the domestic
exporters’ sample. In Columns (1) and (2) of Table 5.4, a linear term and a quadratic term of
wage are insignificant whilst we observe significant relationships for both variables and the
productivity of domestic non-exporters in Columns (3) and (4). These significant coefficients
suggest an inverted U-shaped relationship between the wage rate and the productivity of
domestic non-exporters with the effect increasing at a decreasing rate. For example in Column

(3) the turning point is 7.66 which equals to approximately US$ 2122."

17The figure is calculated as [exp(0.014*1)-1]¥100=1.41%.
18 The figures are calculated as [exp(0.178)-1]¥100=19.48% and [exp(0.148)-1]*100=15.95%.
19 The figure is obtained from computation of exp[0.766/(0.05*2)]=2121.757.
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Table 5.4: Fixed Effects Model for Productivity Spillovers to Domestic Exporters and

Domestic Non-Exporters

Domestic Exporters

Domestic Non-Exporters

@ () A3) “4)
FORIV 0.012 0.010 0.028* 0.029%*
7 (0.023) (0.023) (0.014) (0.013)
HOR. 0.006%%* 0.008*
! (0.002) (0.004)
HOR—-Dom estic, 0.005 0.009%
(0.004) (0.004)
_ 0007 0.007*
HOR = Export, (0.002) (0.004)
BACK -0.010 -0.010 0.014* 0.013*
7 (0.008) (0.008) (0.007) (0.007)
INRDSHARE. 0.031 0.035 0.078** 0.077*
707D 0.060) (0.058) (0.037) (0.037)
INEXSHARE. -0.182 -0.224 0.426 0.430
7= (0.577) (0.623) (0.585) (0.590)
CONCEN 0.140 0.141 0.035 0.036
ve-h (0.088) (0.088) (0.107) (0.107)
SMALI -0.185%* -0.185%* -0.152%8% -0.152%5
) (0.077) (0.078) (0.051) (0.052)
LARGE,,.,, 0.053 0.055 -0.015 -0.015
(0.081) (0.082) (0.074) (0.074)
I'TARGE,, ,, 0.094 0.095 0.200 0.201
(0.121) (0.121) (0.191) (0.191)
wage, -1.404 -1.412 0.766%* 0.771%%
=D (1.010) (1.004) (0.272) (0.271)
wage’ 0.079 0.080 -0.050% -0.050%
=1 (0.065) (0.064) (0.019) (0.019)
TRAIN. 0.182 0.182 -0.051 -0.052
) (0.116) (0.116) (0.037) (0.037)
Constant 15.175%%x 15.256%+* 42975 4.256%%
(3.467) (3.440) (1.135) (1.134)
Observation 2501 2501 4028 4028

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at

1%
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Table 5.5: Summary of Results on Productivity Spillovers

Author Dependent Country Period Results
Variable Hor Forw Back

Virakul (2009) TFP Thailand 2001-2004 + ? ?

Aitken and Log of output Venezuela | 1976-1989 - N/A N/A

Harrison (1999)

Barrios and Strobl TFP Spain 1990-1994 ? N/A N/A

(2002)

Javorcik (2004) Log of output Lithuania 1996-2000 ? N/A +

Lui ez al. (2000) Log of labour UK + N/A N/A
productivity

Gorg and Strobl TFP Ghana 1991-1997 + N/A N/A

(2005)

Bwalya (2006) ALog of output | Zambia 1993-1995 ? N/A +

Tomohara and Log of output Thailand 1999-2003 + ? ?

Yokota (2007)

Alverez and Lopez | TFP Chile 1990-1999 + + +

(2008)

Blalock and Gertler | Log of output Indonesia 1988-1996 ? N/A +

(2008)

Girma ez al. (2008)" | TFP UK 1992-1999 ? ? ?

Notes:

2 The symbol+ indicates positive and significant, + indicates negative and significant, and ? indicates mixed or
insignificant results on the vatiable that measure the presence of foreign firms for the aggregate sample. N/A

means not applicable.

b Distinguish between different incentives of FDI. Results show that different incentives of FDI generate different
spillovers effects. For example, there are evidence for positive spillovers on horizontal export-oriented FDI and

backward domestic-oriented FDI, and negative spillovers on backward-export oriented FDI.
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5.4.2 Export Spillovers from FDI

Results from a Heckman selection model are presented in Tables 5.6 and 5.7. We begin with an
investigation of the relationship between export market entry and the performances of domestic
firms (both the export participation decision and export intensity) and the measurement of
spillover variables without controlling for other covariates. We then extend the model by
adding industry-level variables to a number of firm-level characteristics that are assumed to
affect the export behaviour of domestic firms. In both tables, our preferred specifications are
Column (6.1) for export participation decision and Column (6.2) for export intensity or export
share. We also present the marginal effects of the Heckman selection model in Table 5.8. Our
spillover results for the aggregate sample are presented in Table 5.9 in order to clarify similarity

and/or dissimilarity with other studies.

In terms of the export participation decision equation, the results in Table 5.6 show that
measures on the presence of foreign firms are insignificant for both horizontal and backward
variables. However, a significant result is found on the forward linkages variable which indicates
that contacts between foreign multinationals and their domestic customers have positive impact
on the probability of exporting. Because domestic firms purchase intermediate inputs from
foreign firms, spillover effects may be generated through the greater access to less costly or even
the quality improvement of intermediate inputs produced by foreign firms. These would reduce
the production costs of domestic firms as well as improve the quality of their products that
would enable domestic firms to enter export markets. Other industry-level variables, both
industry R&D share and industry export share, have insignificant effects on the entry decision
into the export market. Such insignificant results can be explained by the inclusion of the fixed

industry effects (Kneller and Pisu, 2007).
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In terms of our firm-level characteristics, in the probit regression for the export participation
decision, the coefficients have the expected signs that are in line with the empirical evidence
from other countries studies provided for example by Roberts and Tybout (1997) for Columbia,
Bernard and Jensen (1999 and 2004) for the US, Greenaway and Kneller (2004) for the UK,
Kimura and Kiyota (2006) for Japan. The export participation decision of domestic firms is
positively affected by the export status in the previous period at the 1% significant level. If a
domestic firm had export experience in the previous year, the probability of current period
exporting is likely to increase. This importance is typically interpreted as the evidence of sunk
costs of exports, an initial large and one-off investment faced by a firm in order to enter the
export market, which positively influences the entry decision of a firm (see e.g. Roberts and

Tybout 1997, Bernard and Jensen 2004, Greenaway and Kneller 2004).

Productivity is positive while a quadratic term of TFP is negative. Both variables are significant
at the 1% level. The probability of exporting increases with productivity but at a decreasing rate.
Firm size is another important factor that affects the export decision of firms. Three categories
of firm size provide different results. The negative and significant coefficient on small firms
indicates that small firms are less likely to become exporters. However, we observe increasingly
positive and significant results when firm sizes increase. The coefficients of large and very large

firms indicate that the larger the size, the more likely the firm is to enter the export market.

The results on different measures of the quality of labour show that wage, a quadratic term of
wage rate and a dummy for training have the expected signs but insignificant coefficients. One
plausible explanation arises from the differences in the characteristic of products exported.
Some products do not require high quality of labour or training in their production while some
do. Moreover, some firms tend to export mass-produced products or intermediate inputs that

are produced using cheap labour costs. We find that only the ratio of skilled labour significantly
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affects the increase in the probability of exporting. This positive and significant result is in line
with the findings from other countries such as the UK by Roper and Love (2002), the US by

Bernard and Jensen (2004) and Chile by Alvarez and Lopez (2005).

Regarding the export share equation, we observe different results on the measurement of
foreign presence compared to the export participation decision. We do not find any significant
evidence to support the effect of vertical spillovers through forward and backward linkages.
However, the coefficient on horizontal variable is positive and significant at the 1% level which
means that once a firm enters an export market, their export intensity tends to increase as a
consequence of an increase in the presence of foreign firms in the same industry. Domestic
exporters may gain from information externalities generated by foreign firms operating in the
same industry and such information externality encourages domestic exporters to enhance their
export intensity. Another possible explanation is that competition with foreign firms within the
industry obliges exporters to improve their production efficiency and facilitates them to an

increase in export share.

Once more, the industry-level variables for both industry R&D share and industry export share
are insignificant. For firm-level variables, the relationship between export intensity and firm
characteristics are generally consistent with the results from the export participation equation of
which productivity and large firm have positive and significant effects on the export intensity
whereas a quadratic term of productivity and being a small firm have a negative and significant

effect.
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Table 5.6: Heckman Selection Model for Export Spillovers to all Domestic Firms

@ )] (€)]
(1.1) 1.2) (2.1) (22) (3.) (32
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
EX 3.684%5+ 3.687#5 3,617
) (0.069) (0.067) (0.066)
FORW . 0.077%* 0.004 0.079%* 0.004 0.073%* 0.005
» (0.031) (0.005) (0.031) (0.005) (0.034) (0.005)
HOR, -0.003 0.003%  -0.003 0.003%* -0.004 0.003%%+
# (0.004) (0.001) (0.005) (0.001) (0.005) (0.001)
BACK -0.002 0.001 -0.010 0.002 -0.010 0.002
» (0.033) (0.002) (0.031) (0.002) (0.031) (0.002)
INRDSHARE. -0.245 0.005 -0.207 0.007
700 (0.204) (0.018) (0.215) (0.020)
INEXSHARE. 0.546 -0.237 0.835 -0.206
7601 (1.986) (0.231) (2.006) (0.233)
TEP 0.755%%  0.111*
) (0.205) (0.063)
P \2 -0.028%  -0,007**
(TFPz'(H))
(0.010) (0.003)
SM([_1 N
LARGE,, ,,
VLARGE,, ,,
wage; 1
2
wage, 1
SKILL,,
TRAIN,,
Constant -2.552% 0.479%% 2731 0.607%6% 6991 0.117
(1.523) (0.132) (1.984) (0.100) (2.787) (0.331)
p 0,454 0,449k 0,458
(0.062) (0.061) (0.064)
A -0.152%%% -0.152%0%k -0.1540
(0.023) (0.023) (0.024)
Observations 6768 6768 6768 6768 6768 6768

Notes: Robust clustered standatrd errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at
1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error
terms of the two equations; if it is different from zero it suggests that the two equations are related and that the
selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it
suggests that there is sample selection.
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Table 5.6: Continued

4.1) 4.2) (5.1) (5.2) (6.1) 6.2)
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
EX 3 5370 3.533%%k 3,531k
) (0.058) (0.061) (0.062)
FORW . 0.079%* 0.004 0.080%* 0.004 0.081%% 0.004
» (0.033) (0.005) (0.033) (0.005) (0.032) (0.005)
HOR. -0.004 0.003%%*  -0.004 0.003% 0,004 0.003%%
7 (0.006) (0.001) (0.006) (0.001) (0.006) (0.001)
BACK -0.012 0.002 -0.012 0.002 -0.013 0.002
» (0.032) (0.002) (0.032) (0.002) (0.033) (0.002)
INRDSHARE. -0.244 0.008 -0.246 0.007 -0.246 0.005
70 (0.201) (0.021) (0.201) (0.020) (0.201) (0.020)
INEXSHARE. 0.707 -0.196 0.799 -0.168 0.816 -0.170
7601 (2.034) (0.243) (2.037) (0.250) (2.036) (0.249)
TEP' 0,621 0.101% 0,554 0.098* 05615 0.104*
- (0.196) (0.056) (0.202) (0.058) (0.200) (0.057)
(TP Y 00267 00067 -0.025%* -0.005%* 00255 -0.006*
(-1 (0.010) (0.003) (0.010) (0.003) (0.010) (0.003)
SMALI 20.236%%*  0.085* 0.233%6x  (,085% -0.240%%< 0,077
- (0.076) (0.050) 0.077) (0.050) (0.079) (0.047)
I ARGE 0.225%* 0.064%4%  0.231%* 0.061%%  0.232% 0,062
) (0.094) (0.019) (0.091) (0.019) (0.093) (0.020)
IMARGE 03075 0.059 0.326%% 0.050 0,327 0.053
= (0.082) (0.054) (0.086) (0.048) (0.086) (0.047)
wage, 0.700 0.508 0.526 0.492
=D (0.903) (0.419) (0.805) (0.442)
w age’ -0.032 -0.036 -0.022 -0.035
(=1 (0.056) (0.027) (0.050) (0.029)
SKILL. 0.166* 0.062
. (0.095) (0.042)
TRAIN. 0.078 -0.008
=) (0.082) (0.023)
Constant -5.889%+ 0.124 -8.954%+ 1.677 -8.387%* -1.634
(2.744) (0.270) (3.876) (1.505) (3.654) (1.579)
p -0.456%5 0,457 0,459k
(0.061) (0.062) (0.063)
A -0.153%%k -0.153%%x -0.153%%k
(0.023) (0.023) (0.023)
Observations 6768 6768 6768 6768 6768 6768

Notes: Robust clustered standatrd errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at
1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error
terms of the two equations; if it is different from zero it suggests that the two equations are related and that the
selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it
suggests that there is sample selection.

238



In further analysis, we make a distinction between types of FDI (domestic market- and export-
oriented FDI) as we intend to investigate whether market oriented FDI generates possible
export spillover effects. Previous research such as Kneller and Pisu (2007) also use the same
measure for export orientation of foreign firms in order to capture the idea that export
spillovers are perhaps caused by information externalities. Results from a Heckman selection
model are presented in Table 5.7 where we include horizontal domestic and horizontal export
indices to capture domestic market orientation and export orientation of foreign firms,

respectively.

For the reason that other industry- and firm-level variables are unchanged, we only discuss the
coefficients of our spillover variables. The coefficient on forward linkages remains positive but
does not significantly affect the probability of exporting (except for Column (6.1)) and export
intensity. Our backward linkage variable is found to be insignificant. The negative coefficient
on horizontal spillovers in the export participation decision from Table 5.6 is now explained by
the negative and weakly significant coefficient of the horizontal domestic index which can be
interpreted as to mean that the domestic market orientation of foreign firms operating in the
same industry significantly decreasing the probability of exporting. The result implies that there
is an increase in the level of competition in the domestic market between domestic and foreign
firms in the same industry. Domestic firms may lose some of their market share to foreign
firms operating in the same industry whilst domestic firms face the same fixed costs. It is less
likely that domestic firms would be able to generate enough profit to cover the sunk entry cost
of exporting. In contrast to the UK study by Kneller and Pisu (2007), we do not find a
significant relationship between a horizontal export index and the probability of exporting.
However, our finding supports evidence of Mexican firms provided by Atiken ez a/ (1997) who

do not find evidence of spillovers from the general export activity. Export-oriented foreign
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firms are able to protect leakages from their export activities and do not really provide
information about foreign market opportunities that helps domestic firms to overcome or even

reduce sunk costs of exports.

In the export share equation, a positive and significant coefficient on horizontal spillovers in
Table 5.6 is now explained by a dominant effect from a positive and significant effect of the of
horizontal export index. The export orientation of foreign firms operating in the same industry
helps domestically-owned firms to enhance their export intensity. After domestic firms enter
export markets, they benefit from the export orientation of foreign firms operating in the same
industry through imitation, knowledge spillovers or even foreign market specific information.
An increase in the presence of export-oriented foreign firms can also cause an increase in the
level competition with domestic exporters in the same industry that forces domestic exporters to
become more productive and thus increase their export intensity. This explanation is in line
with the finding from the previous sub-section (5.4.1) where horizontal export index has a

positive and significant effect on the productivity of domestic exporters.

To understand the economic magnitude of the our spillover variables discussed in Table 5.7, we
present in Table 5.8 the coefficients obtained from the marginal effects of the Heckman
selection model. The marginal effects are calculated at the mean of each continuous
independent variable (except for the dummy variable) keeping all other variables constant. We,
therefore, compute the marginal effects separately for the export decision and export share
regression. For the export decision, adding one percentage point to the forward index will add
to the probability of exporting about 0.024 percentage points. In contrast, adding one
percentage point to horizontal domestic index will reduce to the probability of exporting around
0.009 percentage points. The significance on the coefficients of TFP and a quadratic term

suggest that the probability of exporting is increased with productivity but at a decreasing rate.
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The turning point is when TFP equals to approximately 11.* Different size categories also
significantly affect the probability of exporting. For example, the interpretation for SMALL is
that being a small firm is likely to decrease the probability of exporting by 8.4 percentage points.
Another factor that determines the probability of exporting is the ratio of skilled labour of
which adding one unit increase in the ratio of skilled labour will increase the probability of
exporting by around 5.9 percentage points. In terms of export share regression, horizontal
export index has a positive and significant coefficient that is explained as adding one percentage

point to horizontal export index increases the export share by 0.004 point.

20 The figure is calculated as [0.197/(0.009*2)]=10.94.
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Table 5.7: Heckman Selection Model for Export Spillovers (Domestic Market- and
Export-Oriented FDI) to all Domestic Firms

@ 2 (€)
L1 (1.2) (2.1) (2:2) (3.9) (3.2)
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
EX 3,691 %5 3,693%% 3,623%%
i(1-1)
(0.070) (0.068) (0.067)
*
FORW, 0.062 0.003 0.065 0.003 0.059 0.004
(0.038) (0.006) (0.039) (0.006) (0.043) (0.006)
. _ * _ * _ *
HOR~ Domestic, 0.026 0.002 0.024 0.002 0.026 0.002
(0.014) (0.002) (0.014) (0.002) (0.015) (0.002)
HOR — Export 0.007 0.003%  0.007 0.003%%  0.005 0.003##
# (0.009) (0.001) (0.009) (0.001) (0.010) (0.001)
BACK . 0.003 0.002 -0.002 0.003* -0.003 0.003
» (0.032) (0.002) (0.031) (0.002) (0.031) (0.002)
INRDSHARE. -0.218 0.008 -0.180 0.009
701 (0.185) (0.018) (0.199) (0.020)
INEXSHARE. 0.310 -0.291 0.592 -0.249
= (2.125) (0.234) (2.174) (0.238)
TEP™ 0.746%<  0.111*
#r=1) (0.205) (0.063)
TP 2 -0.028%%  -0,007%*
(TEG (0.010) (0.003)
SMA[L< 1)
LARGE,, ,,
VLARGE, .,
wage; 1
2
wage; 1
SKILLl(H )
TRAIN i)
Constant -3.235%x 0.474%% 3281 0.624%%% 7 450%x 0.133
(1.617) (0.129) (2.049) (0.110) (2.919) (0.331)
o 0,450 0,450k 0,457
(0.061) (0.055) (0.064)
A ~0.152%%% ~0.152%%% -0.154%%
(0.023) (0.023) (0.024)
Observations 6768 6768 6768 6768 6768 6768

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at
1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error
terms of the two equations; if it is different from zero it suggests that the two equations are related and that the

selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it

suggests that there is sample selection.
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Table 5.7: Continued

@ ®) (6)
4.1 4.2) (5.1) (5.2) (6.1) (6.2)
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
EX 354258 3,538k 3.536%5*
) (0.060) (0.062) (0.063)
FORW . 0.066 0.003 0.067 0.002 0.068* 0.002
» (0.041) (0.006) (0.041) (0.006) (0.040) (0.006)
HOR ~ Domestic, -0.025% 0.002 -0.025% 0.002 -0.025% 0.002
(0.015) (0.002) (0.015) (0.002) (0.014) (0.002)
HOR — Export 0.005 0.003%%  0.005 0.003%%  0.005 0.003%*+
» (0.010) (0.001) (0.010) (0.001) (0.010) (0.001)
BACK . -0.006 0.003 -0.006 0.003 -0.007 0.002
» (0.032) (0.002) (0.033) (0.002) (0.033) (0.002)
INRDSHARE. -0.221 0.011 -0.222 0.010 -0.221 0.008
701 (0.186) (0.021) (0.186) (0.020) (0.186) (0.020)
INEXSHARE. 0.520 -0.248 0.616 -0.224 0.627 -0.222
76 (2.191) (0.251) (2.193) (0.258) (2.184) (0.254)
TEP 0.612%%+ 0.101%* 0.544%%%  0,098* 0.551%%%  0.104*
U] (0.194) (0.056) (0.201) (0.057) (0.198) (0.057)
(TP Y 20.025%6  _0.006%F  -0.024%* -0.005% -0.025%* -0.006*
(=1 (0.010) (0.003) (0.010) (0.003) (0.010) (0.003)
SMALL 02364 0.085% 023400 0,085% 02400 0.077
) (0.076) (0.050) (0.077) (0.050) (0.079) (0.047)
IARGE 0.222%* 0.064%0%  (.228%* 0.061%6%  (0.230% 0.063%#
) (0.093) (0.019) (0.090) (0.019) (0.092) (0.019)
I'LARGE, ., 0.307#%+ 0.059 0.326%%*  0.051 0.326%%  0.053
=) (0.081) (0.054) (0.085) (0.048) (0.085) (0.047)
wage, 0.719 0.511 0.544 0.494
) (0.899) (0.421) (0.802) (0.444)
wage’ -0.033 -0.036 -0.023 -0.036
(= (0.056) (0.027) (0.050) (0.029)
SKILL?(;—l) 0.166* 0.062
(0.094) (0.042)
TRAIN, 0.082 -0.008
(0.081) (0.023)
Constant -6.381%* 0.142 -9.524% -1.669 -8.951%+ -1.625
(2.884) (0.267) (4.028) (1.512) (3.801) (1.585)
P ~0.455%%x -0.456%%F -0.459%%x
(0.061) (0.062) (0.062)
A 20,153k -0.153%%k -0.153%%x
(0.023) (0.023) (0.023)
Observations 6768 6768 6768 6768 6768 6768

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at

1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error
terms of the two equations; if it is different from zero it suggests that the two equations are related and that the

selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it
suggests that there is sample selection.
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Table 5.8: Marginal Effects of the Heckman Selection Model from Column (6) of Table

5.7
O] )
EX EX
Decision Share
kokok
EX,,., 0.922
(0.006)
F'S
FORW, 0.024 0.010
(0.014) (0.010)
. _ * —
HOR = Domestic, 0.009 0.001
(0.005) (0.002)
kokk
HREEperty 000 0001
BACK, -0.003 0.001
(0.012) (0.004)
INRDSHARE, -0.079 -0.016
s (0.066) (0.033)
INEXSHARE, 0.224 -0.152
7 0.779) (0.376)
Lp 0.197#** 0.165%+*
TP (0.071) (0.057)
LP 2 -0.009%* -0.008***
(T (0.003) (0.003)
_ kokok
SMALL,, 0.084 0.050
(0.027) (0.050)
0.084** 0.088*kk
LARGE,, (0.034) 0017
$okk
IVLARGE,, 0.121 0.089
(0.033) (0.052)
0.194 0.555
wage .
Sy (0.286) (0463)
2 -0.008 -0.038
wage;, 1, 0.018) (0.030)
k
SKILL,, 0.059 0.080
(0.033) (0.048)
TRAINz'(tfl) 0.029 0.002
(0.028) (0.025)

Notes: Standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%. Region, two-
digit industry and time dummies are included.
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In Table 5.9, we compare our findings for export spillovers with results from other studies.
Some studies find positive export spillovers while some find different results when
distinguishing between horizontal and vertical spillovers. Our result is consistent with Kneller
and Pisu (2007) on the horizontal export spillovers when the export share is used as the
dependent variable. We do not find any significant evidence for backward spillovers but Kneller
and Pisu (2007) find a positive and significant result. One explanation for the differences in the
results is because of dissimilarity between developed and developing countries. Lipsey and
Sj6holm (2005) also mention that different country may find dissimilar results because of the
difference in the characteristics of firms in each country. For instance, Kneller and Pisu (2007)
find that horizontal export spillovers are driven by significance of export-oriented foreign firms
operating in the same industry. Imitation or information externalities allow domestic firms to
compete successfully in order to participate in the export market. However, in the case of
Thailand, horizontal export spillovers are negatively determined by the domestic market
orientation of foreign firms operating in the same industry that implies a negative competition
effect. Domestic firms may gain from knowledge and information externalities generated by
foreign firms operating in the same industry, and also from competition effects as their

intensities to export are increased following the entry into export market.

In a sensitivity analysis, we use an alternative measurement of productivity which is the standard

L.ABPROD

labour productivity (TFP ). The results presented in the Appendix 5E but are generally

consistent with the results discussed in Tables 5.2 to 5.4 for productivity spillovers, and Tables

5.6 and 5.7 for export spillovers.
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Table 5.9: Summary of Results on Export Spillovers

) Results®
Author D‘(;pe.ndent Country Period Overall Hor Fore Back
ariable
Export Thailand 2001-2004 | N/A ? + ?
Virakul Dummy
(2009) Export ‘Thailand 2001-2004 N/A + ? ?
Share
Aitken ¢t al. | Export Mexico 1986/1989 | N/A + N/A N/A
(1997) Dummy
Kneller and ][E));I:r);)rrr'iy UK 1992-1999 N/A ? ? ?
Plsu (2007) g o UK 19921999 | N/A n B n
Share
Kokko et al. | Export Uruguay 2001 ? N/A N/A N/A
(2001)° Dummy
Ma (2006)° | Export China 1993-2000 + N/A N/A N/A
Dummy
Alvarez Export Chile 1990-1996 + N/A N/A N/A
(2007)¢ Dummy
Notes:

2 The symbol+ indicates positive and significant, + indicates negative and significant, and ? indicates mixed or
insignificant results on the measurement of foreign presence for the aggregate sample. N/A means not applicable.
¢ Do not distinguish between intra- and inter-industry spillovers.
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5.5 Conclusions

Policymakers in both developed and developing countries have attempted to implement policies
to encourage FDI inflows assuming that they benefit the host country. The direct impact of
FDI is through increases in capital inflows, employment, as well as R&D investment all of
which can be seen as ways to stimulate economic growth. Foreign firms may particularly
indirectly benefit domestic firms through externalities arising from the proprietary assets of
foreign firms. This chapter presents an empirical investigation into the existence or otherwise of
productivity and export spillovers from FDI through the presence of foreign firms using an
unbalanced panel of firm-level data from Thailand between 2001 and 2004. We search for both
intra- and inter-industry spillovers from foreign firms. Furthermore, we differentiate between
different types of FDI and whether the foreign firms are domestic market oriented or export
oriented and how this affect the productivity and export behaviour, for both the export

participation decision and how much to export, of domestic firms.

Our findings show significant evidence on productivity and export spillovers. For productivity
spillovers, there is a positive association between the presence of foreign firms operating in the
same industry and the productivity of domestic firms. Both domestic market-oriented and
export-oriented foreign firms tend to increase the productivity of all domestic firms in the same
industry. It is suggested that the increased competition generated by foreign firms forces
domestic firms to become more productive in order to compete successfully. In addition, our
results show that spillover effects on domestic exporters are different from domestic non-
exporters. An increase in the productivity of domestic exporters is affected by an increase in the
presence of export-oriented foreign firms in the same industry. At the same time, domestic
non-exporters gain from both horizontal and vertical productivity spillovers. The competition

between foreign firms and domestic non-exporters in the same industry force the latter to
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improve their productive efficiency. Buyer-supplier linkages also appear to improve the

productivity of domestic non-exporters.

Looking at the export behaviours of domestic firms, we model two decisions. The first is
whether a firm chooses to export or not. The second is how much to export. The export
participation decision of domestic firms is determined by vertical spillovers through forward
linkages suggesting the importance of contacts between foreign firms and their domestic
customers. Regarding horizontal spillovers, a negative and weakly significant result is found
which can be explained by the dominant effect from domestic market- oriented foreign firms
operating in the same industry. An increase in competition among domestic firms and domestic
market-oriented foreign firms in the same industry diminishes the probability of exporting. We
observe different results in the export share equation. Foreign firms, especially export-oriented
foreign firms, operating in the same industry have a positive effect on the export intensity of
domestic exporters. This indicates that domestic exporters can benefit from both information
and competition effects. Other firm-level characteristics also have a significant impact on the

productivity, export participation decision and export intensity of domestic firms.

Our results prove that domestic firms in Thailand do indeed gain from FDI measured by the
presence of foreign-owned firms operating in the same and across industries. Different
incentives for FDI have different spillover effects towards domestic firms. In addition,
productivity and export spillovers are diverse and affect exporters and non-exporters differently.
Therefore, government have to carefully design the right policy that stimulate growth in
economy as well as benefit domestic firms. Export-oriented FDI show the Thai government
should stress on as the empirical evidence show that export-oriented foreign firms horizontally
generate positive productivity and export spillovers to domestic firms. Another implication is

that the government should cautiously consider protecting some industries lose market share or
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face significant competitions pressures due to the inflows of FDI because there is evidence
suggesting negative export spillovers from domestic market-oriented foreign firms to domestic

firms.

Since we find evidence that the productivity and export decision of domestic non-exporters
seems to be affected by contacts they have with foreign firms, the policy design should also
emphasise on the impact of FDI via vertical linkages between foreign and domestic firms that
can be generated through technology, knowledge and skill transfers. The government should
carry out targeted investment promotion activities so as to fill technology gaps and technology
needs. This implication would enhance the possibility of spillovers. Moreover, rather than
attracting new investment, the government should work more closely with the existing MNEs in
the country in order to increase arm length relationship with domestic firms and enhance
spillovers benefit. For example, government may promote linkages by providing incentives and
promotion packages that encourage MNEs to use more intermediate inputs from the local

economy rather than import.
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Appendix 5A: Definition of Variables and Descriptive Statistics

Table 5A.1:

Definition of Variables

Variable

Definition

Level
Firm

EX

it

A dummy variable for export status where a dummy equals 1
if firm / has positive export sales and 0 otherwise.

EX

i(r-1)

The lagged of export status represents for the past export
experience or the sunk entry costs.

EXSHARE,

The share of export sale total sale of firm i .

TFPY

i(z-1)

Total factor productivity that is obtained from the estimation
of the semi-parametric approach of Levinsohn and Petrin

(2003).

THD I.ABPROD

i(2-1)

Labour productivity calculated as the log of value added
divided by total labour.

SMALL,

1(2-1)

A dummy variable equal to 1 if the total labour of firm 7at
time #—1 is in the first quartile of the distribution of the
total labour of all firms operating in the same two-digit
industry level as firm 7 at time 7 —1.

ILARGE

7(t-1)

A dummy variable equal to 1 if the total labour of firm 7at
time 7#—1 is in the third quartile of the distribution of the
total labour of all firms operating in the same two-digit
industry level as firm 7 at time 7 —1.

VTLARGE

i(2-1)

A dummy variable equal to 1 if the total labour of the firm 7
at time #—1 is in the forth quartile of the distribution of the
total labour of all firms operating in the same two-digit
industry level as firm 7 at time 7 —1.

wage;, 1

The log of wage per employee calculated as the ratio of total
labour payments over total labour less owner’s wage.

SKILL,,

Skilled labour is the ratio of skilled labour to total
employment.

TRAIN,

i(2-1)

A dummy variable for training whether workforce within a
firm receive either in house- or outside training at least once
or not. A dummy equals 1 if workforce of firm 7 has
received some training and 0 otherwise.

Industry

FORW,

An index for vertical spillovers through forward linkages
where the computation was described in Expression (5.10).

HOR,

Jt

An index for horizontal spillovers captures the presences of
foreign firms in each industry of which the computation was
described in Expression (5.0).

HOR = Domestic,

Horizontal domestic index is an index that captures the
production of foreign firms sold in Thailand only. The
computation was described in Expression (5.7).

HOR - Export,

Horizontal export index is an index that captures the
presence of the export activity of foreign firms only. The
computation was described in Expression (5.8).
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An index for vertical spillovers through backward linkages

BACK,
! where the computation was described in Expression (5.9).
A share of industry R&D expense is defined as the ratio
INRDSHARE,, ;) | between industry R&D spending and total R&D expense of
all industries in the same year.
The industry export share is defined as the ratio between
INEXSHARE, , | | export sales and total sales of the same industry and same
year.
A measure for geographic concentration of firm in industries
CONCEN, geograp
e and regions is computed as described in Expression (5.11).
Region A dummy variable identifies whether firm locates in Bangkok
BKKM .
and Metropolitan Area or not.
NTR A dummy variable equals 1 if a firm locates in Central region
¢ excluding Bangkok and Metropolitan Area and 0 otherwise.
A dummy variable equals 1 if a firm locates in Eastern region
EAST .
and 0 otherwise.
NORTHEAST A dummy variable equals. 1 if a firm locates in the Northeast
of Thailand and 0 otherwise.
A dummy variable equals 1 if a firm locates in the North of
NORTH Thailand and 0 otherwise.
SOUTH A dummy variable equals 1 if a firm locates in the South of

Thailand and 0 otherwise.
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Table 5A.2: Descriptive Statistics for the Estimated Sample on Productivity Spillovers

Variable Obs Mean Std. Dev. Min Max
TFP* 6529 9.12 1.56 1.93 16.75
TFPPrReP 6667 8.81 0.96 2.21 16.21
EX, 6529 0.38 0.49 0 1
wage,, 6529 7.57 0.47 3.08 10.29
wﬂggit_l) 6529 57.45 7.11 9.50 105.83
SMALL,, 6529 0.31 0.47 0 1
ILARGE,, 6529 0.24 0.43 0 1
VLARGE,, 6529 0.19 0.39 0 1
SKILL,, 6529 0.54 0.32 0 1
INRDSHARE,, | 6529 0.24 0.15 0.01 0.77
INEXSHARE, , 6529 0.42 0.19 0.04 0.83
FORW, 6529 24.83 21.79 0.00 66.20
HOR, 6529 49.62 22.47 7.50 97.67
HOR = Domestic, 6529 25.46 15.27 2.65 93.72
HOR - Export, 6529 24.17 18.12 0.00 83.06
BACK, 6529 29.21 19.37 0.88 79.27
CONCEN 6529 1.34 1.28 0.01 23.74

y(#-1)
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Table 5A.3: Descriptive Statistics for the Estimated Sample on Export Spillovers

Variable Obs Mean Std. Dev. Min Max
EXSHARE, 6768 0.20 0.34 0 1
EX, 6768 0.39 0.49 0 1
EXKH> 6768 0.38 0.49 0 1
T]:p_(’i’l) 6768 9.05 1.56 1.35 16.69
(TH?UU;))Z 6768 84.38 28.70 1.83 278.47
THDi!ff)PROD 6801 8.73 0.93 1.45 13.65
(TH’iéf’ffROD)z 6801 77.11 16.64 2.10 186.34
wage,, 6768 7.57 0.47 3.08 10.29
wageiH) 6768 57.52 7.07 9.50 105.83
SMAI 11(1_1) 6768 0.31 0.46 0 1
I ARGEZ.<H) 6768 0.24 0.43 0 1
I'T.4R GEMH) 6768 0.19 0.39 0 1
SKILLZ(FU 6768 0.54 0.32 0 1
TRAINZ.(H) 6768 0.85 0.36 0 1
INRDSHAREN_Q 6768 0.24 0.15 0.01 0.76
INEXSH/lRE/U_D 6768 0.42 0.19 0.04 0.83
FORW/.Z 6768 24.81 21.79 0.00 66.20
HOR 6768 49 .51 22.52 7.50 97.67
Jt
HOR - Dowm em’;ﬁ 6768 25.44 15.33 2.65 93.72
HOR — Expo rt, 6768 24.07 18.14 0.00 83.06
BACKﬂ 6768 29.17 19.36 0.88 79.27
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Table 5A.4: Correlation Matrix

5 x = = N
= S5 I I oz s %
T N s 4 . 2 20 . 3 5 3 3 8 2 q g
© » 2 8 £ 58 % E EZE & E & E IO OIS osowoEog
& o K T T = Y < g O & SEE ST 3 N N S
EXSHARE 1.00
EX 073 1.00
FORW 021 017 100
HOR 009 004 009 1.00
HORDomestic 019 010 032 060  1.00
HOR-Export 005 004 016 074 010 100
BACK 000 007 068 019 001 023 100
INRDSHARE 002 002 006 002 010 006 -0.10 100
INEXSHARE 0.20 0.15 -0.45 0.28  -0.49 0.76 0.28 -0.07 1.00
CONCEN 004 002 006 010 -016 001 001 002 010 1.00
TFPLP 0.13 0.25 0.04 0.01 0.23  -0.20 0.04 -0.05 -0.14 0.04 1.00
(TFPLry 011 024 003 001 025 021 005 005 018 003 099 100
TFPLABPROD 0.06 0.17 0.04 0.05 0.15 -0.07 0.03 -0.04 -0.15 0.01 0.67 0.68 1.00
(TFPLwRoDR 005 016 004 005 015 007 003 004 016 002 067 068 099 1.0
SMAILL -0.26  -0.35 0.01 0.04 0.04 0.02 0.02 0.01 0.01 -0.03 -0.28 -0.28 -0.25 -0.24 1.00
LARGE 014 017 001 001 001 001 001 -001 001 001 012 012 013 012 038 1.0
VLARGE 027 034 003 010 -004 009 001 001 005 001 025 025 015 014 033 027 100
wage 007 019 007 014 011 007 001 -008 006 010 045 045 060 059 022 012 012 1.0
wage? 007 019 007 014 012 007 001 -008 007 009 045 046 060 060 022 012 012 099 1.00
SKILL 003 001 001 002 -003 005 002 001 003 002 005 004 001 001 012 -054 005 008 007 100
TRAIN 013 019 004 002 003 001 003 001 001 001 020 020 019 018 028 013 017 018 018 004 100
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Appendix 5B: New Construction of Industry from the
Manufacturing Survey and I-O Table

Office of the National Economic and Social Development Board (NESDB), Thailand provides
three ranges of the for I-O table (16x16 sectors, 26x26 sectors and 58x58 sectors). In this paper
we use 58x58 sectors of the I-O 2000 and control for sectors that only relate to manufacturing
activities so 30 sectors are selected. The sector classification in the I-O table of Thailand is
slightly differed from the two-digit ISIC classification in the manufacturing survey of Thailand.
We have to match 30 sectors from I-O table with 22 two-digit ISIC from the survey.”' Finally,
we have 18x18 sectors matrix that is used to calculate indexes of vertical spillovers through

backward and forward linkages. The construction of 18 industries is explained as follow;

Indust Manufacturing Survey Input-Output Table
ry
Two-digit Division Code Description
1 ISIC 15 Food products and 15-21 | Slaughtering, processing and
beverages preserving of foods, rice and

other grain milling, sugar
refineries, other foods, animal
food and beverages

2 ISIC 16 Tobacco products 22 Tobacco processing and
products

3 ISIC 17-18 | Textiles and wearing 23-24 | Spinning, weaving, bleaching and
apparel textile product

4 ISIC 19 Tanning and dressing of | 42 Leather products
leather

5 ISIC 20 Wood and product of 43 Saw mill and wood products
wood and cork except
furniture

6 ISIC 21 Paper and paper products | 25 Paper and paper products

7 ISIC 22 Publishing and printing 26 Printing and Publishing

and reproduction of
recorded media

8 ISIC 23 Coke, refined petroleum | 30 Petroleum refineries
products and nuclear fuel
9 ISIC 24 Chemicals and chemical 27-29 | Basic chemical products,

a Actually, there are 23 two-digit ISIC but so we account for only 22 two-digit industries as we exclude Recycling
(ISIC 37) from our sample.
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products

fertilizer and pesticides, other
chemical products

10 ISIC 25 Rubber and plastics 31-32 | Rubber products and plastic
products wares

11 ISIC 26 Other non-metallic 33-34 | Cement and concrete products,
mineral products other non-metallic products

12 ISIC 27 Basic metals 35-36 | Iron, steel and non-ferrous metal

13 ISIC 28 Fabricated metal products | 37 Fabricated metal products

14 ISIC 29 Machinery and equipment | 38 Industrial machinery

15 ISIC 30-32 Office, accounting, 39 Electrical machinery and
computing machinery, and apparatus
electrical machinery, radio,
television and
communication
equipment

16 ISIC 34 Motor vehicles, trailers 40 Motor vehicles and repairing
and semi-trailers

17 ISIC 35 Other transport 41 Other transportation equipment
equipment

18 ISIC 33436 | Medical, precision optical | 44 Other manufacturing products

instruments, watch and
clocks, and furniture;
manufacturing n.e.c.

such as, photographic and
optical goods, watches and
clocks, jewellery and related
articles, recreation and athletic
equipment

Note: From I-O table of 58 sectors, we limit our interest on sectors in the manufacturing industry so only 30
sectors are related to the manufacturing activities. In the ISIC 33, we exclude the ISIC 3610 (manufacture of
furniture) at the four-digit level and only account for ISIC 3691-3694 and ISIC 3699. In the manufacture of
furniture, we separate types of furniture according to the input of materials used in the production. For example, if
a firm produces wood furniture, we include this firm in sector 43 or ISIC 20. If a firm produces metal furniture, we
include this firm in sector 37 or ISIC 28.
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Appendix 5C: Hausman Specification Test

The Hausman specification test is used to test the appropriateness of fixed effects versus
random effects under the null hypothesis that the error term (&;;) and the regtessors (Z;;) are
uncorrelated, E(&;¢|Z;;) = 0. If E(g¢|Z;) # 0 which means &;; and Z;; are correlated, GLS
estimator (f;Ls) becomes biased and inconsistent for 8 but the within estimator (Byitnin) is
unbiased and consistent for f. The GLS estimator is BLUE (best linear biased estimator),

consistent and efficient only if &; and Z;; are uncorrelated (Baltagi, 2005).

Regarding a comparison between the two estimators, the covariance matrix is used to evaluate

the significant of the difference in vector Byitnin — Bgrs- Since Pgrs is efficient under the null

hypothesis, it can be shown that

V{Buwithin — Pers} = V{Bwitnin} — V{BeLs) (5C.1)

Therefore, the Hausman test statistic can be computed as:
~ A I A ~ ~ A _ ~ A
&n = (Bwiehin — Bors) (V{Bwienin} — V{Bers ™ Bwithin — Bers) (cC.2)

where V' is the estimates of the true covariance matrices and the statistic £y has an asymptotic

Chi-square distribution (%) with K degree of freedom.

The Hausman specification test is used to test whether within and GLS estimators are

significantly different. If the test statistic fails to reject the null hypothesis, there is no systematic
difference between the two estimators so fgs is efficient. However, if the null hypothesis is

rejected, Pgrs is inefficient. Hence, the within estimator or the fixed effects approach is

appropriated.

257



From the Hausman specification test, the test statistics of the model in Equation (5.1) are
x%(15) = 530.46 and the p-value = 0.00. This result shows that the null hypothesis is rejected
which means the within estimator produce the efficient results so we estimate the model in

Equation (5.1) with the within estimator which is often called the fixed effects estimator.
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Appendix 5D: Additional Results

Table 5D.1: Fixed Effects Model for Productivity Spillovers to Domestic Exporters

O] ) 3 @ 5) (6) )
FORIWWY . 0.010 0.009 0.010 0.009 0.011 0.012 0.012
7 (0.021) (0.021) (0.021) (0.021) (0.021) (0.022) (0.023)
HOR. 0.006#* 0.006%+ 0.006%* 0.006%+ 0.006%* 0.006%* 0.006%+*
s (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
BACK . -0.011 -0.010 -0.009 -0.010 -0.010 -0.010 -0.010
7 (0.006) (0.007) (0.008) (0.007) (0.007) (0.008) (0.008)
INRDSHARE. 0.036 0.039 0.026 0.030 0.034 0.031
=0 (0.062) (0.060) (0.061) (0.061) (0.057) (0.060)
INEXSHARE. 0.184 -0.070 0.104 -0.158 -0.182
76 (0.554) (0.549) (0.530) (0.572) (0.577)
CONCEN,, 0.148 0.145 0.134 0.140
gD (0.087) (0.086) (0.086) (0.088)
SMALL -0.204% -0.189%* -0.185%*
- (0.077) (0.075) 0.077)
LARGE,,.,, 0.057 0.049 0.053
(0.089) (0.087) (0.081)
I'TARGE,, ,, 0.115 0.088 0.094
(0.124) (0.123) (0.121)
-1.502 -1.404
WL i (0.963) (1.010)

2 0.085 0.079
Wageiv- 0.062) 0.065)
TRAIN;‘(H) 0.182

(0.116)
Constant 0.47 1% 9,460+ 9.502%%* 9,288+ 9,226+ 157625+ 15.175%%+
(0.538) (0.540) (0.532) (0.530) (0.557) (3.309) (3.467)
Observation 2501 2501 2501 2501 2501 2501 2501

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
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Table 5D.2: Fixed Effects Model for Productivity Spillovers (Domestic Market- and Export-Oriented FDI) to Domestic Exporters

O] ) 3 @ 5) (6) ()
FORW . 0.008 0.008 0.008 0.008 0.009 0.010 0.010
7 (0.022) (0.022) (0.021) (0.021) (0.021) (0.023) (0.023)
HOR — Do estic 0.005 0.004 0.004 0.004 0.004 0.004 0.005
7 (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
HOR — Export, 0.006%+ 0.006%+ 0006+ 0006+ 0.006%* 0006+ 0007
s (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
BACK . -0.010 -0.010 -0.008 -0.009 -0.009 -0.009 -0.010
7 (0.006) (0.007) (0.008) (0.008) (0.008) (0.008) (0.008)
INRDSHARE. 0.038 0.043 0.030 0.034 0.038 0.035
=0 (0.060) (0.058) (0.059) (0.059) (0.055) (0.058)
INEXSHARE. -0.226 -0.114 -0.148 -0.199 -0.224
=) (0.600) (0.592) (0.574) (0.615) (0.623)
CONCEN . 0.148 0.145 0.134 0.141
gD (0.087) (0.086) (0.086) (0.088)
SMALL -0.204%* -0.188%* -0.185%*
- 0.077) (0.075) (0.078)
I ARGE 0.058 0.051 0.055
= (0.091) (0.089) (0.082)
I"TARGE 0.115 0.089 0.095
=) (0.125) (0.124) (0.121)
-1.510 -1.412
W a8 i) (0.959) (1.004)
> 0.086 0.080
Wageiv- 0.061) 0.064)
TRAIN. 0.182
) (0.116)
Constant 9.502%* 9,497+ 9,557k 9,34k 9.282%* 15.84(pk 15.256%#*
(0.567) (0.567) (0.570) (0.567) (0.581) (3.290) (3.440)
Observation 2501 2501 2501 2501 2501 2501 2501

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
p g , g , o
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Table 5D.3: Fixed Effects Model for Productivity Spillovers to Domestic Non-Exporters

@ @ B) @ B) © @)
FORIW . 0.028* 0.029%* 0.028%* 0.028%* 0.028%* 0.028* 0.028*
7 (0.014) (0.013) (0.013) (0.013) (0.013) (0.014) (0.014)
HOR, 0.008* 0.008* 0.008** 0.008* 0.008* 0.008* 0.008*

s (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

BACK 0.01 4%+ 0.016%+* 0.014%* 0.014* 0.015%* 0.014* 0.014*
7 (0.004) (0.005) (0.006) (0.007) (0.007) (0.007) (0.007)
INRDSHARE. 0.09 1%k 0.079%* 0.077% 0.080%* 0.077%* 0.078%*
=0 (0.030) (0.031) (0.038) (0.035) (0.036) (0.037)
INEXSHARE. 0.440 0.453 0.419 0.429 0.426
=) (0.537) (0.586) (0.563) (0.584) (0.585)
CONCEN,, 0.011 0.026 0.033 0.035
gD (0.120) (0.103) (0.106) (0.107)
SMALL,, ., -0.151%* 0,150+ -0.152%5%
(0.053) (0.051) (0.051)
LARGE,,.,, 0.016 0.015 0.015
(0.074) (0.074) (0.074)
I'TARGE,, ,, 0.196 0.199 0.200
(0.197) (0.191) (0.191)
wage, 0.771%* 0.766%*

) (0.269) (0.272)

2 -0.050%* 0,050
Wageiv- 0.019) 0.019)
TRAIN;‘(H) -0.051

(0.037)
Constant 7,350k 7,285k 7167k 7,153k 7,197k 424955 4,297k
(0.589) (0.572) (0.580) (0.585) (0.555) (1.133) (1.135)
Observation 4028 4028 4028 4028 4028 4028 4028

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
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Table 5D.4: Fixed Effects Model for Productivity Spillovers (Domestic Market- and Export-Oriented FDI) to Domestic Non-
Exporters

(€)] () (©) Q) (©) (©) (@)
FORW . 0029 0.029%* 0.029%* 0029 0.029%* 0.028%* 0.029%*
7 (0.014) (0.012) (0.013) (0.013) (0.013) (0.013) (0.013)
HOR — Dom estic. 0.009% 0.008* 0.008* 0.008* 0.009* 0.009% 0.009*
? (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
HOR — Export, 0.007 0.007 0.008* 0.008* 0.007* 0.007* 0.007*
s (0.005) (0.005) (0.004) (0.004) (0.004) (0.004) (0.004)
BACK 0.01 45 0.01 6% 0.014%* 0.014* 0.014%* 0.013* 0.013*
s (0.004) (0.005) (0.006) (0.007) (0.006) (0.007) (0.007)
INRDSHARE. 0.09 174k 0.079%* 0.077% 0.079% 0.076* 0.077*
70 (0.031) (0.032) (0.039) (0.036) (0.036) (0.037)
INEXSHARE. 0.441 0.455 0.422 0.432 0.430
760 (0.542) (0.590) (0.568) (0.588) (0.590)
CONCEN,, 0.011 0.026 0.033 0.036
gt (0.120) (0.103) (0.106) (0.107)
SMALL -0.151%* -0.150%% -0.152%%+
=D (0.053) (0.051) (0.052)
I ARGE -0.016 -0.015 -0.015
) (0.074) (0.074) (0.074)
11.ARGE. 0.196 0.199 0.201
) (0.198) (0.191) (0.191)
0.776%* 0.771%
a8 i (0.268) (0.271)

2 -0.050%* -0.050%*
wagtio (0.019) (0.019)
TRAIN, -0.052

) (0.037)
Constant 7.34(p% 7.27 5%k 7.155%k 7.141%k% 7.175%k% 42140 42565+
(0.577) (0.558) (0.581) (0.584) (0.550) (1.131) (1.134)
Observation 4028 4028 4028 4028 4028 4028 4028

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
p g , g , g
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Appendix 5E: Sensitivity Analysis

In the Appendix 5E, we present a sensitivity checks on the productivity variable in both models

LABPROD

by using the standard labour productivity (TTP ) defined as the log of value added to

total labour.

Tables 5E.1 to 5E.3 report the estimated results from the fixed effects model for the export
spillovers. The results are generally consistent with the results discussed in Tables 5.2 to 5.4. In
Table 5E.1, we find a positive and significant evidence for the horizontal productivity spillovers.
In Table 5E.2, we distinguish between different market orientations of FDI. The coefficients

for both indices (HOR— Domesticand HOR — Export) are positive and significant. In

addition, we also find some evidence of vertical spillovers through the forward and backward

linkages in Colum (2) of Table 5E.2.

Tables 5E.4 and 5E.5 provide the estimated results from the Heckman selection model for
export spillovers. In both export decision and export share equations, TEP'PROP has a
positive coefficient while (TFP™"™”")? has a negative coefficient. However, these coefficients
are significant only if wage and wage® are excluded from the model. This can be explained by

the fact that TFP""™ " and wage are correlated (see Table 5A.4). For all other variables

including spillovers, results are consistent with those in Tables 5.6 and 5.7.
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5E.1 Productivity Spillovers

Table 5E.1: Fixed Effects Model for Productivity Spillovers to all Domestic Firms (Dep. Var. is TFP, "7

Q) (&) (€) (C)) ®) 6 () ®
FORW 0.023 0.023 0.022 0.022 0.022 0.021 0.021 0.021
# (0.015) (0.014) (0.014) 0.014) 0.014) (0.015) (0.015) (0.015)
HOR. 0.007%* 0.007%* 0.007## 0.007## 0.007## 0.007##x 0.007#% 0.007##x

# (0.003) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

BACK . 0.007% 0.008* 0.007 0.007 0.007 0.007 0.007 0.007
» (0.004) (0.005) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

INRDSHARE. 0.079%* 0.074% 0.067 0.068* 0.065 0.065 0.065
70 (0.030) (0.033) (0.039) (0.037) (0.038) (0.038) (0.037)

INEXSHARE. 0.227 0.274 0.260 0.237 0.237 0.237
76D (0.440) (0.463) (0.460) (0.478) (0.478) (0.480)

CONCEN,, 0.044 0.054 0.056 0.055 0.054
e (0.096) (0.088) (0.092) (0.092) (0.093)

SMALL,, ., -0.158%* -0.154%* -0.153%* -0.153%*

(0.058) (0.056) (0.055) (0.055)
LARGE,,.,, -0.024 -0.031 -0.031 -0.030
(0.065) (0.064) (0.064) (0.064)

LARGE,, ,, 0.077 0.058 0.058 0.061
(0.115) (0.115) (0.114) (0.113)

wage, 0.687 0.687 0.682

) (0.417) (0.417) (0.418)

2 -0.051* -0.051* -0.050*
Wagtio 0.027) 0.027) 0.027)
TRAIN,, ., 0.011 0.012

(0.034) (0.034)
EX -0.065
) (0.075)
Constant 7.766%+* 7,727 7,671 7,612 7,646+ 5.405% 5,395 5,448
(0.481) (0.489) (0.458) (0.455) (0.446) (1.592) (1.594) (1.623)
Observation 6667 6667 6667 6667 6667 6667 6667 6667

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
p g , g , o
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Table 5E.2: Fixed Effects Model for Productivity Spillovers (Domestic Market- and Export-Oriented FDI) to all Domestic Firms

(Dep. Var. is TFP "7

O] ) 3 (C)) () (6) () ®)
FORW 0.024 0.023 0.023 0.023 0.022 0.022 0.022 0.022
# (0.015) (0.013) (0.014) 0.014) 0.014) (0.014) (0.014) (0.014)
HOR — Domestic. 0.009% 0.008* 0.008* 0.008* 0.008* 0.008* 0.008* 0.008*
# (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
HOR — Export, 0.007%* 0.007%* 0.007% 0.007% 0.007% 0.007+* 0.007+ 0.007+
» (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
BACK 0.006 0.008* 0.007 0.006 0.007 0.006 0.006 0.006
? (0.004) (0.005) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
INRDSHARE. 0.079%* 0.073** 0.066 0.067* 0.064 0.063 0.063
S (0.030) (0.033) (0.040) (0.038) (0.039) (0.038) (0.038)
INEXSHARE. 0.238 0.286 0.275 0.255 0.254 0.255
L (0.463) (0.483) (0.478) (0.494) (0.494) (0.497)
CONCEN 0.044 0.054 0.056 0.056 0.055
vl (0.096) (0.087) (0.091) (0.092) (0.092)
SMALL -0.158%* -0.154%+ -0.154%+ -0.153%+
-0 (0.058) (0.056) (0.055) (0.055)
I ARGE -0.024 -0.031 -0.031 -0.030
) (0.065) (0.064) (0.064) (0.064)
I'TARGE 0.077 0.058 0.058 0.061
D (0.115) (0.115) (0.114) (0.113)
wage, 0.690 0.691 0.686
) (0.414) (0.414) (0.415)
2 -0.051* -0.051* -0.051*
Wageiv- 0.027) 0.027) 0.027)
TRAIN,, 0.010 0.011
(0.034) (0.034)
EX -0.066
) (0.075)
Constant 7,738k 7,708 7,646+ 7.585%kk 7,612 5.353%kk 5. 3445 5,396+
(0.479) (0.485) (0.472) (0.467) (0.455) (1.575) (1.576) (1.604)
Observation 6667 6667 6667 6667 6667 6667 6667 6667

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1%
p g , g , foy
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Table 5E.3: Fixed Effect Model for Productivity Spillovers to Domestic Exporters and
Domestic Non-Exporters (Dep. Var. is TFP, "7

Domestic Exporters Domestic Non-Exporters

@ () A3) “4)
ok ok
FORW, 0.007 0.006 0.030 0.031
(0.025) (0.026) (0.012) (0.012)
HOR. 0.006%* 0.008%*
7 (0.002) (0.004)
HOR— Dom estic, 0.005 0.010%
! (0.006) (0.004)
HOR - Export, 0.006%* 0.008*
7 (0.002) (0.004)
_ ~ ok *ok
BACK, 0.010 0.009 0.015 0.015
(0.009) (0.010) (0.007) (0.007)
INRDSHARE. 0.060 0.062 0.078* 0.076*
7D 0.061) (0.061) (0.037) (0.038)
INEXSHARE. 0.004 -0.020 0.452 0.457
700 (0.721) (0.812) (0.589) (0.594)
CONCEN . 0.095 0.095 0.047 0.048
g (0.108) (0.108) (0.116) (0.115)
SMALI -0.338 -0.338 -0.130% -0.130%
D (0.197) (0.197) (0.064) (0.064)
IARGE 0.003 0.004 -0.020 -0.020
=) (0.087) (0.089) (0.071) (0.072)
V1L.ARGE 0.016 0.016 0.166 0.167
) (0.117) (0.117) (0.174) (0.174)
wage, -1.211 1214 0.747%* 0.753%*
) (1.014) (1.009) (0.269) (0.268)
wage® 0.068 0.068 -0.048%+ -0.049%+
= (0.065) (0.065) (0.020) (0.020)
TRAIN. 0.215* 0.215* -0.055 -0.055
oD (0.118) (0.118) (0.043) (0.043)
Constant 13.906%++ 13,945+ 4,067 4,01285
(3.402) (3.365) (1.125) (1.119)
Observation 2543 2543 4124 4124

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at

1%
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5E.2 Export Spillovers

Table 5E.4: Heckman Selection Model for Export Spillovers with TFP"™"™""to all

Domestic Firms

2 3)
(L1) 1.2) (2.1) 22) (3.1) (3.2)
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
EX 3.689%++ 3,691 %5 3.659%F+
D (0.068) (0.067) (0.066)
FORIV. 7.684%% 0.344 7.888%% 0.407 7.712% 0.611
# (3.072) (0.529) (3.071) (0.508) (3.226) (0.555)
HOR, -0.354 0.299%%% 0263 0.306%* -0.323 0.31 25
7 (0.440) (0.105) (0.496) (0.120) (0.511) (0.118)
BACK . -0.242 0.146 0.977 0.250 -0.862 0.266
4 (3.293) (0.199) (3.065) (0.211) (3.075) (0.206)
INRDSHARE. -0.245 0.007 -0.233 0.004
=) (0.204) (0.017) (0.206) (0.020)
INEXSHARE. 0.561 -0.240 0.879 -0.194
700 (1.979) (0.231) (1.948) (0.241)
TEp-BPROD 1.005%** 0.206
- (0.332) (0.140)
(TFPLAPROD 2 0,047 -0.014%
(=1 (0.018) (0.008)
SMALL?(H)
LARGE,,
VLARGE/.< 1)
wage, 1
wage 12(;—1)
SKILL;(H )
TRAIN/.< 1)
Constant -2.546% 0.479%%% 2734 0.608%#% 8,042k -0.196
(1.520) (0.131) (1.982) (0.097) (2.996) (0.693)
p ~0.45(% _0.449%#% -0.460+
0.077) (0.061) (0.068)
A -0.152%%% -0.152%% -0.154%k
(0.023) (0.023) (0.025)
Observations 6801 6801 6801 6801 6801 6801

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at
1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error
terms of the two equations; if it is different from zero it suggests that the two equations are related and that the
selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it
suggests that there is sample selection.
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Table 5E.4: Continued

Q) ©) (©)
@.1) (4.2) 6.1 (5.2) (6.1) (6.2)
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
3,543k 3,538 35364
EXioy (0.058) (0.061) (0.062)
FORW . 8.339%kx (0518 8,557 0.485 8,704+ 0.484
# (3.209) (0.544) (3.211) (0.551) (3.128) (0.548)
HOR. -0.383 0.312%% -0.329 0.322% 0324 0.3207%%*
s (0.542) (0.123) (0.551) (0.122) (0.550) (0.121)
BACK -1.065 0.265 -1.061 0.242 -1.212 0.206
/7 (3.262) (0.208) (3.283) (0.209) (3.347) (0.207)
INRDSHARE. -0.260 0.006 -0.263 0.004 -0.263 0.003
70 (0.195) (0.020) (0.195) (0.020) (0.196) (0.020)
NEXSHAR 0.737 -0.185 0.849 -0.170 0.869 -0.172
L s By (2.004) (0.248) (2.014) (0.252) (2.015) (0.250)
[p LBPROD 0.698%* 0.189 0.579 0.148 0.574 0.152
1) (0.332) (0.123) (0.384) (0.126) (0.391) (0.119)
(TFP-BrRoDy? -0.033* -0.013* -0.030 -0.010 -0.030 -0.010
(=1 (0.018) (0.007) (0.020) (0.007) (0.020) (0.007)
SMALI -0.266%%  0.090% 20,2525 0.090% -0.257#% 0.082*
- (0.071) (0.052) (0.073) (0.052) (0.076) (0.050)
I ARGE 0.256%F  .057F6  ().252%k 0.058%6%  (,253%%* 00605
) (0.095) (0.017) (0.091) (0.016) (0.093) (0.017)
IMARGE 036300 0.047 0.358%%* 0.047 0.358%%x 0.050
= (0.080) (0.043) (0.080) (0.042) (0.080) (0.041)
wage, 0.843 0.357 0.696 0.345
=D (0.986) (0.393) (0.936) (0.408)
wage?, -0.039 -0.024 -0.031 -0.023
(0.061) (0.026) (0.058) (0.026)
SKILL. 0.158 0.060
. (0.097) (0.041)
TRAIN. 0.083 -0.008
=) (0.083) (0.024)
Constant -6.278%* -0.164 -9.727%* -1.332 -9.215%x -1.294
(3.070) (0.604) (4.144) (1.450) 4.077) (1.512)
p 0,461+ ~0.460%5 -0.462%5%
(0.065) (0.064) (0.064)
A 01545+ -0.1545 -0.154%k
(0.024) (0.024) (0.024)
Observations 6801 6801 6801 6801 6801 6801

Notes: Robust clustered standatrd errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at

1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error

terms of the two equations; if it is different from zero it suggests that the two equations are related and that the

selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it

suggests that there is sample selection.
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Table 5E.5: Heckman Selection Model for Export Spillovers (Domestic Market- and
Export-Oriented FDI) with TFP"™" to all Domestic Firms

(©) 2 ©)]
(L1 (1.2) (2.1) 22 (3.9) (3-2)
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
EX 3,695%#* 3,697%5* 3.666%*
) (0.069) (0.068) (0.067)
FORWV 0.062 0.002 0.065* 0.003 0.062 0.005
» (0.038) (0.006) (0.039) (0.006) (0.042) (0.006)
HOR = Domestic, -0.026* 0.002 -0.025% 0.002 -0.026* 0.001
/ (0.014) (0.002) (0.014) (0.002) (0.015) (0.002)
HOR - Export, 0.006 0.003*  0.007 0.003*  0.006 0.003%#*
/ (0.009) (0.001) (0.009) (0.001) (0.010) (0.001)
BACK 0.003 0.002 -0.003 0.003* -0.001 0.003*
7 (0.031) (0.002) (0.031) (0.002) (0.031) (0.002)
INRDSHARE. -0.218 0.010 -0.205 0.007
7071 (0.185) (0.017) (0.187) (0.020)
INEXSHARE. 0.330 -0.294 0.623 -0.256
76 (2.122) (0.233) (2.123) (0.244)
TFp-BPROD 1.017#%* 0.208
#r=1) (0.332) (0.141)
TPPLABPROD 2 -0.048*** -0.014*
(TGS ) (0.018) (0.008)
S]\/[A[lw_l)
LARGE,,
VLARGE,, ,,
wage;. 1
2
wage; 1
SKILL,,
TRAIN,, .,
Constant -3.230%* 0.474%%% 3288 0.625%%%  _8.628%%  _(.188
(1.612) (0.127) (2.046) (0.107) (3.155) (0.704)
P -0.450%%* -0.450%5* -0.460%*
(0.061) (0.061) (0.067)
A -0.152%%x -0.152%#% -0.154%k%
(0.023) (0.023) (0.025)
Observations 6801 6801 6801 6801 6801 6801

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at
1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error
terms of the two equations; if it is different from zero it suggests that the two equations are related and that the
selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it
suggests that there is sample selection.
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Table 5E.5: Continued

) (©) (©)
@.1) @4.2) (5.1 (5.2) (6.1) (6.2)
EX EX EX EX EX EX
Decision Share Decision Share Decision Share
3,550 3,545k 3,542%%
EXioy (0.060) (0.062) (0.063)
FORW . 0.070% 0.003 0.072* 0.003 0.073* 0.003
» (0.041) (0.006) (0.041) (0.006) (0.039) (0.006)
HOR ~ Domestic, -0.025% 0.001 -0.025% 0.001 -0.025* 0.001
(0.015) (0.002) (0.015) (0.002) (0.014) (0.002)
HOR — Export, 0.006 0.003%<  0.007 0.0044% 0007 0.004%%
~ (0.010) (0.001) (0.010) (0.001) (0.010) (0.001)
BACK . -0.004 0.003%* -0.004 0.003* -0.006 0.003
» (0.033) (0.002) (0.033) (0.002) (0.034) (0.002)
INRDSHARE. -0.235 0.010 -0.238 0.008 -0.237 0.007
701 (0.179) (0.020) (0.178) (0.020) (0.178) (0.020)
INEXSHARE. 0.549 -0.255 0.670 -0.239 0.684 -0.237
76 (2.169) (0.253) (2.174) (0.257) (2.166) (0.254)
TEp-ABPROD 0.708%* 0.191 0.590 0.150 0.585 0.154
(=1 (0.331) (0.123) (0.385) (0.126) (0.391) (0.119)
(TFpLBrRoDy? -0.034* -0.013* -0.031 -0.010 -0.030 -0.011
(=1 (0.018) (0.007) (0.020) (0.007) (0.020) (0.007)
SMALL 0.266%%  0.090% 025255 (.090% “0.257%k  0,082%
) (0.071) (0.052) (0.073) (0.053) (0.075) (0.050)
IARGE 0,254 0.058%6  (.250%k  0,058%% (025000 0,060
) (0.094) (0.017) (0.090) (0.016) (0.093) (0.017)
MARGE 0.363%%* 0.047 03584 (.047 0.358%  (.050
=) (0.078) (0.043) (0.079) (0.042) (0.079) (0.041)
wage, 0.830 0.358 0.683 0.346
) (0.981) (0.395) (0.931) (0.409)
wage’ -0.038 -0.024 -0.030 -0.023
(= (0.061) (0.026) (0.058) (0.027)
SKILL. 0.158* 0.059
=) (0.096) (0.041)
TRAIN. 0.087 -0.008
=) (0.082) (0.024)
Constant -6.882%* -0.154 -10.308*  -1.325 29,791+ -1.287
(3.237) (0.616) (4.304) (1.458) (4.227) (1.519)
p 0,460 -0.46(074 0,462k
(0.064) (0.063) (0.064)
A -0.1545 -0.1545 -0.15400
(0.024) (0.024) (0.024)
Observations 6801 6801 6801 6801 6801 6801

Notes: Robust clustered standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at
1%. Region, two-digit industry and time dummies are included. p is the estimated correlation between the error
terms of the two equations; if it is different from zero it suggests that the two equations are related and that the
selection model is appropriate. A is the estimated coefficient of the inverse Mills ratio; if it is different from zero it
suggests that there is sample selection.
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Conclusions

This chapter includes two sub-sections. First, we provide a summary of the empirical results
presented in Chapters two to five and discuss limitations of the study. Recommendations for

further research are also discussed in the second section of the chapter.

6.1 Summary of Results

This thesis consists of four empirical studies related to different aspects of exporting, FDI and
firm heterogeneity in Thailand. All chapters use a firm-level data from the Annual Survey of
Thailand’s manufacturing industry by the OIE for the period between 2001 and 2004. The first
two studies investigate the determinants of export participation. The third study explains the
distinction between single and multi-product firms to contribute to the understanding of the

complex relationship between MNEs and exporting and also characteristics associated with
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multi-product firms. The final study concerns the effects of FDI inflows on the domestic firms

in the host economy.

Chapter two investigates the relationship between firm heterogeneity, origin of ownership and
export participation. We find evidence that a firm’s decision to export is determined by export
experience, structure of ownership, productivity, firm size and its establishment location. As a
whole, export experience interpreted as the evidence of sunk entry costs is the most important
determinant of the probability of exporting. This finding is consistent with both the theoretical
and past empirical explanations where a firm enters export market if the expected gross profit
exceeds the sunk entry costs. If a firm exports in the previous period, it is likely to export in the
current period as well. For other independent variables, the results that productivity, foreign
ownership have positive and significant effects on the probability of exporting. Firms with high
wages are likely to enter export markets. The firm size is also important, small firms are less
likely to export but the larger a firm then becomes the more likely it is to export. Establishment
location of a firm affects the probability of exporting as well of which the probability of

exporting is higher for a firm that locates in the south, compared to other regions.

Furthermore, we are able to break down FDI by countries and regions of origin with the
intention to investigate the effect of country of origin on the decision of a firm to enter export
markets. The results show that country of origin matters in determining the export decision of a
firm. The probability of exporting is higher for firms from China, Japan, Singapore, US and UK
compared to other countries or regions. These results indicate the evidence of export platform
FDI. In addition, using different cut-off points for foreign-owned share, we observe that the
behaviour of Chinese- and Singaporean-owned firms is different to firms from others countries

with the probability of exporting correlated with the size of the foreign-owned share.
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In Chapter three, we further investigate the determinants of export participation decision by
linking a firm’s financial health with the entry decision into export market because we assume
that the investment relates to a firm’s internal finance. Exporting is considered as a form of
investment as a firm has to invest in sunk entry costs in order to enter export markets. Thus, we
re-examine the model in Chapter two and retain all independent variables except for the lag of
export status. We replace the lag of export status which is a proxy for sunk entry costs with the
financial variables. The financial variables are used to indicate firms’ ability of investment
especially in sunk entry costs in order to enter export markets. We categorise firm size
according to total fixed assets rather than total labour since this chapter emphasises on the

internal finance of a firm.

The empirical results show that financial health of a firm affect its decision to export. Liquidity
is positive whilst leverage is negative and both ratios are significant. Firms that have high
liquidity are more likely to export. In contrast, firms with high leverage are less likely to become
exporters. Results for other firm specific characteristics are broadly consistent with those
presented in Chapter two. In addition, we investigate factors that affect the size of exports.
The financial health is also found to have a significant effect on the export intensity of a firm.

This finding reveals a firm’s capability to produce goods for export.

In Chapter four, we look at another dimension of firm heterogeneity by focusing on different
aspects of multi-product firms in international trade and also making a distinction between
single- and multi-product firms. First, we examine the relationship between multi-product
firm’s extensive margin on output or exporting. We observe little variation for firms’ extensive
margins in both total output and export sales. If we compare the magnitude of the effect, firms’

extensive margins seem to have a higher variation in export sales than in total output.
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The second part of Chapter four is about the empirical investigations of the characteristics
associated with being a multi-product firm using binary data and the number of products
produced using count data. Results show that various factors such as the interaction between
export and foreign ownership, TFP, R&D both in product and in the production processes and
firm size are associated with being a multi-product firm Productive and large firms and those
that carry out R&D also have a strong association with being a multi-product firm. In terms of
the characteristics associated with the number of products produced, the results are generally

consistent with the factors that associate with the probability of becoming a multi-product firm.

If we distinguish between domestic and foreign firms, we observe that there are systematic
differences of the factors associated with being a multi-product firm and the number of
products produced. This indicates that domestic firms perform differently to foreign firms. The
export status of foreign firms has a positive and significant association with being a multi-
product firm and the number of products produced. Both R&D are found to be more

important for domestic firms compared to foreign firms.

In Chapter five, we highlight on the effect of FDI inflows that can be generated through
spillovers to domestic firms. We account for both productivity and export spillovers via both
intra- and inter-industry spillovers. We also make a distinction between different types of FDI
to investigate how domestic market-oriented and export-oriented foreign firms affect the

productivity and exporting of domestic firms.

Regarding productivity spillovers, there is a significant evidence for positive horizontal
productivity spillovers. This is explained by the competition between foreign and domestic firms
in the same industry that forces the latter to improve their productive efficiency. Both domestic
market-oriented and export-oriented foreign firms tend to increase the productivity of all

domestic firms in same industry. If we distinguish between spillovers to domestic exporters and
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domestic non-exporters, results show that export-oriented foreign firms generate positive
horizontal productivity spillovers to domestic exporters. Domestic non-exporters benefit from

both horizontal and vertical productivity spillovers.

In terms of export spillovers, we model two decisions, the export decision and how much to
export. In the export participation decision, we find positive and significant evidence for
vertical spillovers through forward linkages which suggests the importance of contacts between
foreign firms and their domestic customers. Different types of FDI also generate different
spillovers to domestic firms. Our results show that domestic-oriented foreign firms generate

negative spillovers to the domestic firms in the same industry.

In the export share equation, we observe different results. Domestic exporters benefit from the
presences of foreign firms, especially export-oriented foreign firms, operating in the same
industry. This indicates that domestic exporters can benefit from both information and
competition effects. Other firm-level characteristics also significantly affect the productivity of

domestic firms as well as the decision to export and how much to export.

In this thesis, the empirical results lead us to suggest several policy implications. The
government should continue to implement policies that encourage firms to export and attract
FDI inflows. Both policies are known as a means to stimulate economic growth. However, the
government may need to think carefully about whom they should target their inward FDI
policies because different countries of origin are found to have different incentives of

investment.

In addition, the government should also be aware of making decision on the right policies that
do not only stimulate growth but also benefit domestic firms. Our results suggested that

different incentives for FDI have different spillover effects towards domestic firms. Some
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industries benefit from the spillovers while others lose their market share or face significant
competition pressures due to the inflows of FDI. Therefore, the government should stress on
those policies that attract certain types of FDI that benefit domestic firms and, at the same time,

protect some industries that receive negative spillover effects.

Regarding the policies that encourage exports, the government should also highlight entry-
promotion as well as export promotion policies. The financial health of a firm is found to have
significant effect on the entry decision of a firm into export markets and also the export
intensity. Entry-promotion policies could benefit from government help to reduce sunk entry
costs faced by firms, so some financial constrained firms can afford the costs of entry into
export markets. The implementation of export promotion policies would support existing

exporters to stimulate their export sales.

6.2 Further Research

The key limitation of this thesis relates to our data. Since we have a short panel structure, we
cannot perform alternative estimation techniques. In order to improve our analyses of all

chapters, our plan is to construct a longer panel by adding the recent years of data.

If we are able to expand the time period, we will carry out other estimation techniques such as
the fixed effects probit, GMM or even other dynamic estimators. All of these techniques
account for the unobserved heterogeneity problem. In addition, the first-difference GMM
estimator by Arellano and Bond (1991) allows for possible endogeneity by requiring two or
more lags of the right-hand-side variables as instruments. However, the first-difference GMM is
found to have weak instrument problems that arise from the sample bias especially in the short

panel (Blundell and Bond, 1998). Furthermore, Blundell and Bond (1998) suggest that the
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system GMM is more efficient than the first-difference GMM estimator. The system GMM as
it combines two moment conditions; for the differenced equation and for the model in levels. In
our models, there may be causality problems between dependent and independent variables.
For example, a firm’s decision to export may have causality impact on productivity. In this case,

the system GMM estimator would be our appropriate estimation technique.

In addition to improvements in the estimation techniques, in Chapters two and three, we could
examine the effect of establishment locations from different investment promotion zones on a
firm’s decision to export if we are able identify whether foreign-owned firms in the sample
actually receive privileges from BOI or not. In terms of Chapter four, it would be useful to
break down foreign ownership into country of origin to see whether there is a difference
between the behaviour of firms from developing and developed countries. The longer time
period of the data allows us to examine the behaviour of firms in response to a shock to see
whether product adjustment occurs at the intensive or extensive margin. Finally in Chapter five,
we can further separately investigate spillover effects of each individual industry to distinguish
the difference of the effects among industries. Other channels of possible spillovers such as
technology and R&D are also interesting to examine. Rather than focusing on spillovers from

FDI, we can look at the spillovers from exporting as well.
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