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Abstract  
This paper investigates the relationship between firm heterogeneity and a firm’s decision to 
export, using the annual survey of Thai manufacturing firms from 2001 to 2004.  A significant 
contribution of this paper is that we are, for the first time, able to break down FDI by country 
of origin to observe whether the behavior of MNEs differs by region of origin.  We find that 
entry sunk costs and firm characteristics are important factors in explaining a firm’s decision 
to export.  Another important determinant is the ownership structure of the firm, with foreign 
owned firms having a higher probability of exporting than domestically owned firms although 
this differs across country of ownership with potentially important policy implications.  
Export platform FDI is used to explain the behavior of foreign firms that invest in Thailand.  
Using three measures of total factor productivity, we also find that highly productive firms 
self-select into the export market.  The implication 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 behavior 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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Non-Technical Summary  
 
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. 
 
Although exports are generally seen as 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 determined by a range of 
factors.  To date, the majority of studies examine the export decision of firms in developed countries 
with far fewer studies looking at the developing countries and even less from the perspective of one of 
the new Asian Tigers.  This is surprising given the nature of the export driven development in this 
region that involves significant competition for foreign direct investment.  Multinationals from 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. 
 
This paper employs a firm-level dataset for Thailand between 2001 and 2004 to investigate the 
determinants of Thai firms’ decision to participate in the export market.  A significant contribution of this 
paper is that we are, for the first time, able to break down FDI by country of origin to observe whether 
the behavior of MNEs differs by region of origin.  We show that a firm’s decision to export is determined 
by the level 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.  When we distinguish 
between different countries of ownership our results show that US, UK, Singaporean, Japanese and 
Chinese ownership results in an increased propensity to export whilst other Korean and Southeast 
Asian ownership has a negative impact. 
 
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 behavior 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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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.1  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 determined by a range of different factors.  To date, the majority of studies have examined 

the export decision of firms from developed countries (Bernard and Jenson 1999, 2004, 

Girma et al. 2004, Greenaway and Kneller 2004, Greenaway et al. 2005, Greenaway et al. 

2007 and Kimura and Kiyota 2006) with fewer studies looking at the developing country 

experience (Roberts and Tybout 1997, Clerides et al. 1998, Van Biesebroeck 2005, Sjöholm 

2003, and Alvarez and López 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 (Sjöholm 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 foreign direct investment (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 countries such as the UK and US where the manufacturing sector now 

typically accounts for less than 20% of GDP. 

In this paper we employ a detailed firm-level dataset for Thailand between 2001 and 2004 to 

investigate the determinants of Thai firms’ decisions to participate in the export market.  One 

 
1 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. 
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significant contribution of this paper is that we are able for the first time to break down FDI 

by country and region of origin.  We show that a firm’s decision to export is determined by 

the level 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 of this kind 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 a firm’s ownership in any way influences the likelihood of that firm to export.  

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 paper is organised as follows: In Section 2, we provide an overview of 

Thailand’s export performance and discuss the importance of manufacturing exports to the 

Thai economy.  In Section 3 we review the theoretical and empirical literature.  Section 4 

describes our econometric specification and discusses our estimation techniques.  Our results 

are presented in Section 5 while Section 6 concludes. 

 

2. Thailand’s Export Performance 

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 which aims to eliminate tariff and non-tariff barriers 

in both manufacturing and agricultural sectors among member countries.2  As a result the 

ASEAN region remains a major export market for Thailand.  Table 1 reveals that after 2003 

ASEAN replaced the US as Thailand’s largest export market with an export share to ASEAN 

in 2006 of about 20.8% of total exports with 15% and 13% exported to the US and EU15 

 
2 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. 
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respectively. Since 1999 the total export value has increased dramatically reaching US$ 

129,744.1 million in 2006.  The manufacturing sector still dominates, accounting for 77% of 

total exports in 2006. 

Table 2 illustrates the level of exports for a selection of Thai industries.  Sectors with large 

export volumes tended to be high-technology 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 11.47 percent 

of the country’s total exports in 2006.  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.  Other prominent 

export sectors include more labor-intensive products such as gems, jewellery and garments.3

Given the importance of the export sector 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 

within Thai firms in comparison with the experience of firms from economies at different 

stages of development. 

 
3 After 2004 export growth from the textile industry fell as a result of the elimination of quota restrictions 
in early 2005 and increased competition in the garment sector from China, Vietnam and India (Bank of 
Thailand, 2006). 



Table 1: Major Export Markets 

Value :  US$ million 
Export 

Markets 
2006 

1999 2000 2001 2002 2003 2004 2005
(Jan-Dec)* 

ASEAN 10,871.60 13,482.20 12,599.10 13,568.90 16,486.00 21,241.00 24,397.70 27,040.00 

EU-15 9,828.70 11,001.30 10,551.90 10,214.60 11,747.70 13,815.80 14,294.30 16,873.80 

Japan 8,261.30 10,232.40 9,945.40 9,950.00 11,356.20 13,498.50 15,096.80 16,430.60 

US 12,654.30 14,870.10 13,199.60 13,509.40 13,596.20 15,508.50 16,996.80 19,454.00 

Others 41,615.90 49,586.00 46,296.00 47,242.90 53,186.10 64,063.80 70,785.60 79,798.40 

World 58,463.40 69,624.20 65,183.20 68,156.30 80,040.00 96,531.00 110,953.30 129,744.10 
Note: * Preliminary Figures. 

Source: Department of Trade Negotiations, Ministry of Commerce 
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Table 2: Fifteen Major Export Commodities in Thai Manufacturing Sector during 1999-2006. 

Rank Value :  US$ million 
Product 2006 

2006 2003 1999 2000 2001 2002 2003 2004 2005 
(Jan-Dec)* 

1 1 Computer machinery, 

parts and accessories 

8,121.60 8,739.50 7,947.50 7,430.30 8,189.60 9,185.70 11,848.00 14,876.30 

2 3 Automobile, parts and 

accessories 

1,902.30 2,419.40 2,655.00 2,919.70 3,965.50 5,495.60 7,745.50 9,540.80 

3 2 Integrated circuits 2,944.60 4,484.00 3,512.20 3,308.00 4,624.60 4,902.80 5,950.60 7,028.70 

4 7 Plastic pellets 1,215.30 1,865.60 1,615.00 1,775.20 2,148.40 3,105.20 4,198.50 4,500.70 

5 5 Gems and Jewellery 1,766.30 1,741.80 1,837.20 2,169.30 2,514.50 2,645.60 3,232.70 3,644.30 

6 8 Iron and steel products 954.30 1,399.20 1,091.40 1,249.70 1,687.20 2,478.10 2,898.00 3,527.10 

7 6 Radio, television and 

parts 

1,346.50 1,964.90 1,692.80 2,094.60 2,501.80 3,225.10 3,141.80 3,462.50 

8 9 Chemicals  908.00 1,248.10 1,015.10 1,193.00 1,581.40 2,059.20 2,646.80 3,443.20 

9 4 Garments 2,915.60 3,132.70 2,914.40 2,721.50 2,760.20 3,092.60 3,150.60 3,204.70 

10 10 Rubber products 875.00 1,060.40 1,095.10 1,260.30 1,556.40 1,944.60 2,351.20 3,090.00 

11 15 Electrical appliances 545.10 901.10 873.60 957.90 1,080.00 1,935.40 2,301.80 2,746.00 

12 13 Machinery and 

components 

613.90 801.40 861.00 930.30 1,245.10 1,672.00 2,113.90 2,659.10 

13 11 Air Conditioning 

machine and parts 

895.50 1,079.60 1,160.50 1,108.30 1,430.30 1,997.80 2,201.40 2,289.30 

14 14 Plastic products 758.10 894.20 860.30 954.40 1,236.20 1,410.90 1,774.70 1,886.50 

15 29 Reciprocating internal 

combustion engine and 

components 

187.70 327.40 287.00 346.00 547.80 1,245.40 1,380.00 1,569.10 

5 
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  Total Top 15 25,949.80 32,059.30 29,418.10 30,418.50 37,068.90 46,395.80 56,935.60 67,468.20 

  Total Others 32,513.60 37,564.90 35,765.10 37,737.80 42,971.10 50,135.20 54,017.80 62,275.90 

  Total 58,463.40 69,624.20 65,183.20 68,156.30 80,040.00 96,531.00 110,953.30 129,744.10 

Note: * Preliminary Figures. 

Source: Department of Trade Negotiations, Ministry of Commerce 

 



3. Literature Review 

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 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 i  is given by  where equals 1 if firm i  

exports at time t , and 0 otherwise.  The export experience of firm i  through period  is 

given by .  In the current period, a firm chooses the infinite sequence of values 

of  that maximises the expected present value of revenue.  The function of the 

maximised revenue can be written as: 

itY itY

t

( ) 0i t jY j− | ≥

( ) 0i t jY j+ | ≥
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)

j t= R R= Ω

  (1) 
( ) 0

( ) max (
i t j

j t
it it t ij itY j j t

V E Rδ
+

∞
−

| ≥
=

Ω = |Ω∑

where , , and thus R  is the current revenue of firm i .   is the current 

specific information set of firm i .  E  represents the expected value in the current period 

which is conditional on the firm specific information set of firm i  available in period t  and 

it itij it

t



δ  is the discount rate.  By applying Bellman’s equation to the export decision, the current 

export status of firm i  written as Y  satisfies: it

  (2) ( )( ) 0 ( 1) ( 1) ( ) 0( )Ω = max ( ) ( ( ) )
it

it it it i t j j t i t i t i t j jY
V R Y E V Yδ− | ≥ + + − | ≥+ Ω |

From the maximisation of the revenue equation 1HXX

)

$

(2)X, we can define the current profit function 

 as current revenue plus the difference in the expected value of the maximised revenue 

of firm i , conditional on the firm’s export status.  Thus, 

$( itπ

itπ  can be written as: 

  (3) $ ⎤⎦

i 1

( 1) ( 1) ( 1) ( 1)( ( ) 1) ( ( ) 0)it it t i t i t it t i t i t itR E V Y E V Yδ δ+ + + +
⎡ ⎤⎡ ⎤ ⎡π ≡ + Ω | = − Ω | =⎣ ⎦ ⎣⎣ ⎦

+where Ω  is the information set of firm  in period t . ( 1)i t+

In each period, firm i  has to decide whether to export or not.  Firm i  exports in period t  if 

the expected gross profit and revenue of firm i  at time  ( $ )itπt exceeds the current period 

cost (  including the sunk entry cost ( .  Otherwise, firm i  chooses not to export.  The 

export decision by firm  is therefore represented as: 

)c )S

i

it i

$
( 1)1  if * (1 )

      
0  otherwise

it it i i t
it

c S Y
Y −

⎧ π > + −⎪= ⎨
⎪⎩

  (4) 

Sunk entry costs  are varied across firms, so previous experience including the 

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

( )iS

Since the main aim of this paper 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: 

( 1)1  if * (1 ) 0
     

0  otherwise
it i i t it

it

Z S Y
Y

β ε−− − + >⎧
= ⎨
⎩

  (5) 

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

include in vector Z  are discussed in the next section. 

itZ
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3.2 Empirical Analysis of Firm Heterogeneity, Sunk Entry Costs and the Decision to 

Export 

A number of studies have examined the factors that affect a firm’s decision to export.  The 

increased availability of firm-level data has led to a number of empirical studies that 

examine a country’s exports from a firm-level perspective.  The primary question these 

studies attempt to answer is whether good firms become exporters or whether exporters 

become good firms.  López (2005), Wagner (2007), and Greenaway and Kneller (2007) 

provide detailed surveys of the firm heterogeneity and international market participation 

literature. 

Developed Countries 

For the US Bernard and Jensen (1999) investigate the factors that affect a firm’s export 

decision using plant-level characteristics and lagged endogenous variables as independent 

regressors finding evidence to suggest that good firms become exporters.  The statistical 

significance of entry sunk 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.  Applying alternative estimation techniques including a linear probability 

model without plant effects, a linear probability model with fixed effects and GMM in first 

differences, Bernard and Jensen (2004) extend their 1999 model to include foreign 

ownership, spillovers and subsidies.  Sunk entry costs are generally positive and significant.  

The results from the spillover variables are of limited economic significance.  Equally, 

expenditure on state level export promotion appears to have no effect on the probability of 

exporting.  In terms of plant characteristics, the size of the firm is a significant indicator and 

is consistent across all three estimation techniques. 

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.  They also find that more productive firms are more 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 instead of lagged export status to explain the significance of 



10 
 

                                                

sunk entry costs.  The hypothesis is that the stronger the financial health of the firm, the 

more likely a firm is to enter the export market.  Consistent with the results of other studies, 

they also find that small and domestic firms are less likely to export rather than large and 

foreign firms.  However, in contrast to other UK studies, total factor productivity (TFP) is 

insignificant and the sign on wage is negative. 

In a further study for the UK, Kneller and Pisu (2004) examine the export behavior of 

foreign firms.  Their results suggest that 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 et al. 

(2004), Greenaway et al. (2005) and Arnold and Hussinger (2005) apply matching 

techniques to examine the export performance of firms from the UK, Sweden and Germany 

respectively.4  The predicted current probability of exporting is determined by size, age and 

productivity.  Young firms are also more likely to become exporters.  In the case of the UK 

and Germany, the results show that more productive firms export.  Once UK firms enter the 

export market, their productivity tends to be increased further but this does not apply to 

German firms for whom productivity does not improve.  The results for Sweden differ from 

those for the UK and are partially consistent with those for Germany.  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. 

Fariñas and Martín-Marcos (2007) use data from the Spanish manufacturing sector to 

analyse the difference in 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.  Fariñas 

and Martín-Marcos (2007) also provide evidence to support the proposition that firms self-

select to exit export markets because continuing exporters have a higher performance than 

 
4 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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firms which exit.  These results are consistent with the self-selection hypothesis which 

suggests that efficient firms self-select into export markets, a result also found in Taiwanese 

firms by Aw et al. (2000 and 2007).  Aw et al. (2007) show that the export decision is 

positively and significantly determined by factors such as firm productivity, export 

experience and R&D investment. 

Developing countries 

Robert and Tybout (1997) investigate the factors that affect the export decision of 

Colombian firms using firm-level data from 1981 to 1989.  They build a dynamic discrete-

choice model as a theoretical explanation of a firm’s behavior in entering and exiting export 

markets where firms are prone to enter an export market if current net operating profit 

exceeds sunk costs.  In determining the export decision, sunk costs and a vector of firm 

specific characteristics are included in the dynamic model.  The empirical analysis confirms 

the existence of sunk entry costs.  It indicates that firms who incur sunk costs in the previous 

period are expected to export in the current period.  Importantly, unobserved plant 

heterogeneity is used to determine the probability of exporting. 

Clerides et al. (1998) study the export participation and the importance of learning-by-

exporting in Colombia, Mexico, and Morocco.  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. 

López (2004) and Alvarez and López (2005) examine Chilean manufacturing plants from 

1990 to 1996 and investigate whether firms self-select into export markets or whether firms 

learn by exporting.  Total factor productivity is found to be important, indicating that firms 

learn to export and also suggesting that firms invest in technology in order to be able to 

produce high quality export goods which lead to productivity upgrading in the pre-entry 

period.  As productivity improves, firms are then able to enter the export market.  In addition, 

Alvarez and López (2005) find some evidence of learning-by-exporting by which 

productivity increases after the firm becomes an exporter. 
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Van Biesebroeck (2005) focuses on nine sub-Saharan African countries in order to observe 

the export performance of firms from low-income countries. 5   The analysis reveals 

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

For self-selection, high productivity firms are more likely to become exporters.  The 

significance of sunk entry costs is another important indicator of the decision to participate 

in the export market.  Furthermore, after firms became exporters, their productivity 

improvements tend to increase which is further support for the learning-by-exporting 

hypothesis. 

Finally, there are three recent studies that examine Indonesian firms.  Sjöholm (2003) 

emphasises different types of foreign network to explain the determinants of exporting by 

using a probit model estimation.  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.  Other variables such as size, the share of skilled labor, capital 

stock per worker, and R&D expenditure appear to be positive and significant which is 

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 the rate of entry to, 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. 

In summary, there is some evidence to support the new trade theory of heterogeneous firms 

outlined by Melitz (2003) and Helpman et al. (2004) that highly-productive firms self-select 

into export markets while low-productive firms produce to serve only domestic market.  This 

suggests that good firms become exporters.  The empirical results also support the 

proposition that those firms that export become more productive.  In this paper, we focus on 

the question of whether good firms become exporters and what determines whether a firm 

will self-select into the export market. 

 

 
5 The sub-Saharan countries include Burundi, Cameroon, Cote d’Ivoire, Ethiopia, Ghana, Kenya, Tanzania, 
Zambia, and Zimbabwe. 



4. Model Specification and Data 

4.1 Model 

In this 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 Z=  (6) 

where is the export decision of the firm. EX

 is a vector of firm characteristics.  Z

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: 

 ( 1) ( 1)ln( )it i t X i t itEX EX Zα δ β− −= + + + ε  (7) 

εwhere  is the error term. 

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

is therefore: 

0 1 ( 1) 2 ( 1) 3 ( 1) 4 ( 1)

5 ( 1) 6 ( 1) 7 ( 1) 8 ( 1)

9 ( 1) 10 ( 1) 11 ( 1)

5

1

it i t i t i t i t

i t i t i t i t

i t i t i t

r r it
r

LARGE VLARGE wage SKILL

TRAIN RDPRODUCT RDPROCESS

REGION

EX EX FOREIGN TFP SMALLβ β β β β −

−

−

= + + + +

β β β β

β β β

β ε

− − −

− − −

− −

=

+ + + +

+ + +

+ +∑

  (8) 

where  is the export dummy of firm i . EX

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. 

is total factor productivity of the firm.  TFP

SMALL  is a dummy variable to represent a small firm. 

13 
 



LARGE  is a dummy variable to indicate whether the firm is large. 

  is a dummy variable to represent a very large firm. VLARGE

 is measured by the log of wages per employee.  wage

SKILL is the ratio of skilled labor to total labor. 

represents the training dummy. TRAIN

RDPRODUCT is a dummy variable to indicate whether the firm engages in product 

development R&D. 

RDPROCESS  is a dummy variable to indicate whether the firm engages in 

production process R&D. 

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

of a firm. 

4.2 Variables 

The detailed definitions of all variables are presented in Table A1 of Appendix A.  The 

dependent variable is the export dummy (  which equals 1 if there is positive export 

within the firm, and 0 otherwise.  Our independent variables are as follows: 

)EX

)i tEX −

)

)

it

Sunk entry cost (  is the lagged dependent variable and represents a barrier to a firm 

entering the export market.  The lagged dependent variable can also be used to capture the 

previous export experience of a firm.  Firms that have 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. 

( 1)

Foreign ownership  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. 

( 1)( i tFOREIGN −

In this paper we measure total factor productivity  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 second method is the estimation of 

( 1)( i tTFP −
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a semi-parametric and nonlinear least square regression of Buettner (2003) which also 

considers endogenous R&D in the TFP calculation.  Finally, we measure productivity using 

a simple labor productivity measure which is calculated from the log of value added over 

total labor.  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. 
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)i tSMALL −

1

Firm size is another important determinant of exporting as it is an indication of a firm’s 

capacity to export.  Large firms tend to have higher productivity and are therefore more 

likely to engage in export activity.  In this paper we categorise firm size into small, medium, 

large and very large.  Small firm (  is a dummy variable that equals 1 if the total 

number of workers in firm i at time t

( 1)

−  is in the first quartile distribution of the total 

workforce for all firms operating in the same two-digit International Standard Industrial 

Classification (ISIC) level (Revision 3) as firm at time ti 1− .  Medium ( ) , 

large and very large firm (  are calculated using the same 

principle for the second, third and fourth quartile of the total worker distribution respectively.  

MEDIUM  is the omitted category.  

( 1)i tMEDIUM −

( )LARGE )i tVL E −

)i twage −

)

)

ARG( 1)i t− ( 1)

Wage ( is the log of wages per employee where wages per employee are 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 labor quality.  An increase in wages follows an 

increase in the quality of labor.  Firms which pay high wages are expected to have a higher 

probability of exporting. 

( 1)

Skilled labor  is the ratio of professional and skilled worker to total worker and 

is another 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 standard 

qualifications of import countries).  The higher the quality of workers, therefore, the better 

the quality of goods can be produced.  Thus, we expect the share of skilled workers to 

positively influence the probability of exporting. 

( 1)( i tSKILL −

Training  represents a training dummy that equals 1 if the workforce within a 

firm received any formal training and 0 otherwise. Formal training may consist of in-house 

training, outside training or both.  Workers who are trained tend to increase their workplace 

skills and are thus more efficient. 

( 1)( i tTRAIN −
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( )RDPRODUCT

( )RDPROCESS

)

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 is categorised into two groups: R&D in product 

development and R&D in process development.  The former, R&D in product 

, is a dummy variable for product improvement; it equals 1 if a firm 

conducts R&D in the product and 0 otherwise.  The latter, R&D in process 

, is an indicator for cost saving in the production process where a 

dummy variable equals 1 if a firm carries out R&D in production processes and 0 otherwise. 

( 1)i t−

( 1)i t−

Regional location variables (REGIONr  are included to measure fixed regional effects.  We 

divide regional location into 6 regions namely, the Bangkok Metropolitan Area ( )BKKM

( )CENTRAL ( )EAST ( )NORTH NORTHE

                                                

, 

Central , East , North , Northeast ( )  and 

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

AST

)SOUTH

4.3 Data 

Our data consist of a four year unbalanced firm level panel from the Annual Survey of 

Thailand’s manufacturing industries 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.  The survey covers 79 types of 

manufacturing activity at the 4-digit ISIC level that consist of 23 2-digit ISIC industries and 

includes small, medium, and large firms.6  The sample can be considered representative of 

Thai manufacturing industries 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 characteristics and 

performance including balance sheet information.  We control for possible outliers by 

excluding a small number of firms for which their mean of total sales exceeds US$ 1 billion.  

Our final unbalanced panel comprises 15,115 observations for the period 2001 to 2004.7

 
6 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. 
7 Each year, there are some firms that 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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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 and a correlation matrix are provided in Tables A2 and A3 of the appendix.  The 

raw correlations tend to match our prior expected signs except perhaps for the relationship 

between the export dummy and the ratio of skilled workers. 

Table 3 presents the mean values of different characteristics between exporters and non-

exporters.  We compare the differences of 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 labor is observed. 

Foreign exporters are more productive than foreign non-exporters and have considerably 

higher output, capital and employment levels.  Surprisingly, the results show that foreign 

exporters have a lower ratio of skilled labor to total labor. 

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 labor, 

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 3: 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  

Labor 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 Labor  0.530  0.529  0.517  0.540  0.535  0.528  

 



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 variables 

as: 
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* '
( 1)it i t itEX Zα β − ε= + +  (9) 

where  is a  vector of firm characteristic parameters and itε1K ×Z  is the error term.  

Rather than observing the latent variable (  in equation 2HX

* )itEX X

) * *

*

)

(9)X, we only observe a binary 

response  which then indicates the sign of  where if and 

 if . 

1itEX = 0itEX >( itEX itEX

0itEX = 0itEX ≤

Because of the discrete dummy variable for export status, a probit model is used for our 

estimation methodology.  With certain assumptions, the error term ( itε  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 all 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.  Firstly, the value of the disturbance comprises of only two specific values.  

Therefore, LPM fails to fulfil the OLS requirement of a normal distribution of the 

disturbances.  Secondly, LPM appears to have a problem of heteroscedastic variances of 

disturbances because the variances of disturbances 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.8

                                                 
8 For further detailed discussions, see Gujarati (1995) pp. 542-546. 
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)

Within our available firm-level 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 ( itε  from the latent 

variable model in equation (9) comprises of two components where it i itε μ η= + . iμ  is the 

individual unobserved heterogeneity error and itη is the idiosyncratic error or time-varying 

error.  It is assumed that itη  follows itη ~ 2(0, )IN ησ  and unobserved firm effects ( )iμ  have 

zero mean and constant variance, iμ ~ . 2(0, )IN μσ

The random effects estimator treats unobserved heterogeneity as a random variable by the 

assumption that the unobserved firm heterogeneity errors are uncorrelated with the 

observed explanatory variables.  On the other hand, the fixed effects estimator captures firm 

specific effects where its assumption requires the unobserved firm effects to be correlated 

with the idiosyncratic error. 

The random effects estimator does not appear to suit our model due to the fact that the 

required assumption for independent variables to be strictly exogenous conditional on iμ  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, managerial capability, etc.  Regarding the 

lagged dependent and independent variable, the fixed effects estimator would produce 

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

Consequently, 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: 

( 1) ( 1)( 1 ) (it i t i tP EX Zβ− )−′= | Ζ = Φ  (10) 

where stands for outcome probability. ( 1)i tZ −P  is a vector of firm characteristics including 

sunk entry costs.  Φ  is a normal cumulative distribution function of the error term which 

is assumed to lie between the range of 0 and 1, 

(.)

0 (.) 1< Φ <

)INDUS

. 

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

effects and time varying effects.  The former (  are categorised according to the 

three-digit ISIC level (Revision 3); there are 51 industries in total.  For the time dummies 

j
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( )T

it i t

t , only two-year dummies are included to the model as we lag all the independent 

variables by one year. 

We also correct for the problem of heteroscedastic errors by using a robust variance 

estimation that allows for clustering at the industry level.  Thus, the estimated model of the 

export decision becomes: 

 

( 1)( 1 )EX −= | Ζ  [ 0 1 ( 1) 2 ( 1) 3 ( 1)

4 ( 1) 5 ( 1) 6 ( 1)

7 ( 1) 8 ( 1) 9 ( 1)

10 ( 1) 11 ( 1)

5 50

1 1

i t i t i t

i t i t i t

i t i t i t

i t i t

r r j j t
r j

P EX FOREIGN TFP

SMALL LARGE VLARGE

wage SKILL TRAIN

RDPRODUCT RDPROCESS
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β β β β

β β β

β β β

β β

β β β

− − −

− −

− − −

− −

= =

+ + +

+ + +

+ +

+ + +∑ ∑
2

1

]t it
t

T ε
=

+∑

−

=Φ + + +

 (11) 

In our estimated results, the coefficients obtained from the probit estimation are the 

predicted probabilities of belonging to one of the categories.  In order to provide an 

interpretation of the coefficients, we calculate marginal effects to indicate the slope of the 

expected change in the probability of the outcome when the independent variables are 

changed one at a time.  In general, marginal effects are calculated at the mean of the 

particular variable while keeping all other variables constant.  The marginal effect of the 

pooled probit model is given by: 

( 1) ( 1)
( 1)

( 1) ( 1) ( 1)

[ ( )]
(it i t i tit

i t k
ki t ki t ki t

E EX
Z

Z Z Z

[ ( 1 )] [ ( )]
)

P EX Z Zβ
β β− −

−
− − −

′∂ = | ∂ Φ∂ ′= = = Φ
∂ ∂ ∂

  (12) 

where  is the probability density function for a standard normal variables.   is a 

coefficient of a particular continuous variables from the probit regression where 

. 

Φ kZ

1, 2,3, ...,k n=

5. Results 

5.1 Firm Characteristics and a Firm’s Decision to Export 

Table 4 provides the marginal effect estimations, calculated at the mean of the independent 

variables (except for dummy variables).  Three different TFP calculation techniques are 



performed for the purpose of sensitivity analysis.  Column (1) includes LPTFP  obtained 

from the estimation procedure of Levinsohn and Petrin (2003).  Columns (2) and (3) are our 

alternative TFP measures denoted BUETTNER LABPROD

                                                

TFP and  from Buettner’s (2003) 

method and the log of labor productivity respectively. 

TFP

The results show that the past experience of a firm or sunk entry costs have a positive effect 

on the export decision. The coefficient on past export experience is identical and consistent 

across all three columns and indicates that export experience in the previous period 

increases the probability of the current period exporting by 0.91. 

For foreign ownership, it is clear seen that foreign ownership is positively correlated with 

the probability of exporting.  Hence, foreign firms are more likely to become exporters; the 

probability to export is increased by an average value of 0.07. 

The results for all three TFP variables are similar and are a positive and significant 

determinant of the decision to export.  The coefficients in Column (1) to Column (3) can be 

interpreted as an increase in TFP by one unit raises the probability of exporting by 3.2, 3.0 

and 3.6 percentage points, respectively.   

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.  The quality of the workforce is also a factor that could determines the probability 

of exporting.  We assume that labor quality is proxied by the average wage.  However, 

Table 4 shows that the wage has an insignificant effect. 

9Other firm characteristics such as average wage, the ratio of skilled labor ,F 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 in all three columns. 

For the location variables, the coefficients of the Bangkok Metropolitan Area, Central, East, 

North and South are positive relative to the North-Eastern region.10  The Southern region is 
 

9

22 
 

 We have some concerns about the quality of our skilled labor variable from the raw data as some firms 
may not specify the quantity of labor 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 the same. The results for excluding the ratio of skilled labor are available for 
authors upon request. 
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significant at the 1% level. 11   Being located in the South increases the probability of 

exporting on average by 0.17.  One explanation for the significant of South coefficient may 

be that a firm located in the South has lower 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. 

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 4.  We also perform a range of other sensitivity checks on other 

variables.  For example, classifying size according to total fixed assets instead of total 

employment.  The results are generally consistent and are available from the authors upon 

request. 

 
10 According to the 2002 Gini Coefficient and Gross Regional per Capita of 2006 from Office of the 
National Economic and Social Development Board, the Northeast is the poorest region of Thailand. 
11 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, low income provinces (Zone 3-Group 2) 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. 



Table 4: Pooled Probit Model for a Firm’s Decision to Export 

Variable (1) (2) (3) 

0.914*** 0.914*** 0.914*** 
( 1 )i tEX
−

 
(42.63) (42.65) (42.59) 

0.072*** 0.072*** 0.071*** 
( 1 )i tFOREIGN
−

 
(2.68) (2.61) (2.62) 

0.032***   
( 1 )

LP

i t
TFP

−
 

(2.72)   

 0.030*   
( 1 )

BUETTNER

i t
TFP

−

 (1.89)  

  0.036***  
( 1 )

LABPROD

i t
TFP

−

  (2.78) 

-0.102*** -0.099*** -0.110*** 
( 1 )i tSMALL
−

 
(4.30) (3.93) (4.95) 

0.106*** 0.105*** 0.114*** 
( 1 )i tLARGE
−

 
(3.49) (3.39) (3.96) 

0.154*** 0.152*** 0.170*** 
( 1 )i tVLARGE
−

 
(4.10) (3.68) (5.08) 

0.049 0.047 0.040 
( 1 )i twage
−

 
(1.60) (1.54) (1.43) 

0.022 0.023 0.022 
( 1 )i tSKILL
−

 
(0.62) (0.67) (0.63) 

0.015 0.014 0.014 
( 1 )i tTRAIN
−

 
(0.41) (0.38) (0.40) 

0.050 0.048 0.051 
( 1 )i tRDPRODUCT
−

 
(0.84) (0.80) (0.86) 

0.044 0.044 0.043 
( 1 )i tRDPROCESS
−

 
(0.52) (0.52) (0.50) 

0.093 0.094 0.096  BKKM

(1.34) (1.34) (1.39) 

0.071 0.068 0.070  CENTRAL

(0.77) (0.74) (0.76) 

0.070 0.069 0.070  EAST

(0.89) (0.87) (0.88) 

0.089 0.092 0.094  NORTH

(1.23) (1.25) (1.28) 

0.166*** 0.165*** 0.165***  SOUTH

(2.71) (2.72) (2.66) 

Observations 9049 9049 9049 
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Note: Robust z statistics in parentheses.  Standard errors are adjusted for clustering at the two-digit industry 

level. Time dummies and three-digit industry dummies are included.  All the dependent variables are lagged 

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

 

5.2 Country of Origin of Parent Company and a Firm’s Decision to Export 

In this subsection 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 A4 of the appendix.12  Table 5 shows 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 (3), firm specific characteristics and regional location variables are very 

similar to the results previously discussed.  These are not included in the paper for reasons 

of space.  For the effect of country of origin on a firm’s decision to export, the estimated 

marginal effect results in Table 5 show that the coefficients for Japan, Korea, Malaysia, 

Southeast Asia and UK are significant at the 10% level and the US are significant at the 5% 

level.13

Foreign firms from Japan, Malaysia, UK and US are more likely to export compared to 

domestic-owned firms where the probability of exporting is increased by average values of 

0.10, 0.22, 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 countries invest in Thailand for 

different reasons. It appears that that firms from Japan, Malaysia, UK, US and perhaps 

China invest in Thailand in order to use Thailand as an export-platform whereas firms with 

their parent companies from countries in Korea and the Southeast Asia intend to supply 

only the domestic market. 

 

 

 
12 See Appendix A for the definitions of each individual country and region dummy. 
13 Southeast Asia consists of Indonesia, Myanmar and the Philippines. 



 

Table 5: Pooled Probit Model for Country of Origin and a Firm’s Decision to Export  

10% cut-off 50% cut-off 
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Variable 
(1) (2) (3) (4) (5) (6) 

0.914*** 0.914*** 0.914*** 0.914*** 0.913*** 0.914*** 
( 1 )i tEX
−

 
(42.28) (42.32) (42.23) (41.20) (41.35) (41.20) 

0.032***   0.035***   
( 1 )

LP

i t
TFP

−
 

(2.91)   (3.12)   

 0.030*   0.034**   
( 1 )

BUETTNER

i t
TFP

−

 (1.93)   (2.34)  

  0.036***   0.039***  
( 1 )

LABPROD

i t
TFP

−

  (2.93)   (3.10) 

-0.100*** -0.098*** -0.108*** -0.102*** -0.100*** -0.111*** 
( 1 )i tSMALL
−

 
(4.25) (3.89) (4.88) (4.31) (3.93) (4.97) 

0.107*** 0.105*** 0.114*** 0.104*** 0.102*** 0.112*** 
( 1 )i tLARGE
−

 
(3.56) (3.47) (4.01) (3.32) (3.23) (3.79) 

0.153*** 0.151*** 0.169*** 0.151*** 0.147*** 0.168*** 
( 1 )i tVLARGE
−

 
(4.14) (3.73) (5.07) (4.04) (3.60) (5.01) 

0.046 0.045 0.038 0.047 0.043 0.037 
( 1 )i twage
−

 
(1.50) (1.48) (1.31) (1.53) (1.49) (1.33) 

0.021 0.023 0.021 0.027 0.028 0.027 
( 1 )i tSKILL
−

 
(0.58) (0.63) (0.59) (0.73) (0.78) (0.73) 

0.014 0.014 0.014 0.015 0.014 0.015 
( 1 )i tTRAIN
−

 
(0.39) (0.37) (0.38) (0.44) (0.39) (0.42) 

0.049 0.046 0.049 0.053 0.050 0.053 
( 1 )i tRDPRODUCT
−

 
(0.81) (0.77) (0.82) (0.89) (0.85) (0.91) 

0.042 0.042 0.041 0.047 0.046 0.045 
( 1 )i tRDPROCESS
−

 
(0.49) (0.49) (0.48) (0.56) (0.55) (0.54) 

0.053 0.051 0.051 0.177** 0.175** 0.175** 
( 1 )i tCHINA
−

 
(1.12) (1.09) (1.09) (2.08) (2.07) (2.07) 

0.036 0.032 0.030 0.132 0.131 0.129 
( 1 )i t

EU
−

 
(0.45) (0.40) (0.37) (0.99) (0.99) (0.97) 

0.099* 0.098* 0.097* 0.138*** 0.138*** 0.137*** 
( 1 )i t

JAPAN
−

 
(1.75) (1.75) (1.75) (3.12) (3.14) (3.14) 

-0.126* -0.127* -0.124* -0.062 -0.068 -0.062 
( 1 )i t

KOREA
−

 
(1.69) (1.79) (1.69) (0.81) (0.92) (0.86) 

0.224 0.224* 0.222 -0.066 -0.059 -0.068 
( 1 )i t

MALAYSIA
−

 
(1.63) (1.67) (1.64) (1.16) (1.13) (1.21) 



0.079 0.082 0.082 -0.026 -0.021 -0.019 
( 1 )i tNONEU
−

 
(0.57) (0.60) (0.60) (0.31) (0.26) (0.23) 

0.054 0.053 0.053 -0.069 -0.072 -0.073 
( 1 )i tOTHER
−

 
(0.51) (0.49) (0.49) (0.90) (0.95) (0.94) 

0.163 0.160 0.164    
( 1 )i tOECD
−

  
(1.54) (1.54) (1.57)    

-0.037 -0.030 -0.030 -0.043 -0.041 -0.042 
( 1 )i tSOUTHASIA
−

  
(0.79) (0.66) (0.66) (0.65) (0.61) (0.62) 

-0.195* -0.195* -0.195*    
( 1 )i tSEASIA
−

 
(1.94) (1.94) (1.93)    

0.038 0.044 0.035 0.206*** 0.236*** 0.209*** 
( 1 )i tSINGAPORE
−

 
(0.61) (0.64) (0.57) (3.37) (2.93) (3.22) 

0.109* 0.108* 0.106* 0.109 0.109 0.111 
( 1 )i tUK
−

 
(1.82) (1.78) (1.77) (1.42) (1.42) (1.45) 

0.124** 0.122** 0.123** 0.150*** 0.150*** 0.149*** 
( 1 )i tUS
−

 
(2.35) (2.31) (2.29) (2.67) (2.71) (2.68) 

Regional Dummies Yes Yes Yes Yes Yes Yes 

Observations 9049 9049 9049 9036 9036 9036 

Note: Robust z statistics in parentheses.  Standard errors are adjusted for clustering at the two-digit industry 

level. Time dummies and three-digit industry dummies are included.  All the dependent variables are lagged 

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

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 Columns (4) to (6) in Table 5 are 

for the 50% cut-off point of foreign owned share.14  The main difference in the results is 

that the behavior 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.  We also perform a 

sensitivity check using different definitions of our size variable but the results are generally 

unchanged. 

                                                 
14
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 Using 25% of foreign owned share as a cut-off point, results are broadly similar to those in Columns (1) 
to (3) of Table 5 except for Korean-owned firms which now have no significant impact on the probability 
of exporting.  Results are available from authors upon request.   
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6. Conclusions 

This paper examines the export decision of firms using a manufacturing firm-level dataset 

of Thai firms over the period 2001 to 2004.  Consistent with both the theoretical and past 

empirical explanations, sunk entry cost is the most important determinant of the probability 

of exporting.  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 labor 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 paper 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 behavior of Chinese and Singaporean owned firms are different to 

others with the propensity to export correlated with the size of the foreign owned share. 

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 sunk entry costs and 

foreign ownership appear to be more pronounced for Thai firms 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. 
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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 behavior 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 

Table A1: Variable Definitions 

Variable Definition 

A dummy variable for export status where equals 1 if firm 

exports and 0 otherwise. 

itEX
 itEX

i

Sunk entry cost or export experience.  A dummy variable for export 

status where equals 1 if firm i  exports and 0 otherwise. 
( 1)i tEX −  

itEX

A dummy variable that indicates the structure of foreign ownership 

where a dummy equals 1 if shares of at least 10% are foreign owned. 
( 1)i tFOREIGN −  

A dummy variable that indicates the structure of foreign ownership 

where a dummy equals 1 if shares of at least 25% are foreign owned. 
( 1)25i tFOREIGN −  

A dummy variable that indicates the structure of foreign ownership 

where a dummy equals 1 if shares of at least 50% are foreign owned. 
( 1)50i tFOREIGN −  

Total factor productivity that is obtained from the estimation of the 

semi-parametric approach of Levinsohn and Petrin (2003). 
( 1)
LP

i tTFP −  

Total factor productivity that is obtained from a system estimation of 

Buettner (2003). 
 ( 1)

BUETTNER
i tTFP −

Labor productivity that is calculated from the log of value added 

divided by total labor. 
 ( 1)

LABPROD
i tTFP −

For a small firm variable, a dummy variable equals 1 if the total 

labor of the firm i  at time 1t −  is in the first quartile of the 

distribution of the total labor of all firms operating in the same two-

digit ISIC level (Revision 3) as firm i  at time 

( 1)i tSMALL −  

1t − . 

For a large firm variable, a dummy variable equals 1 if the total labor 

of the firm i  at time 1t −  is in the third quartile of the distribution of 

the total labor of all firms operating in the same two-digit ISIC level 

(Revision 3) as firm i  at time 

( 1)i tLARGE −  

1t − . 

A very large firm variable, a dummy variable equals 1 if the total 

labor of the firm i  at time 1t −  is in the forth quartile of the 

distribution of the total labor of all firms operating in the same two-

digit ISIC level (Revision 3) as firm i  at time 

( 1)i tVLARGE −  

1t − . 

( 1)
A
i tSMALL −  A firm is categorised as small firm if total fixed assets of firm i  at 
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time  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 i  at time 

1t −

1t − . 

A firm is categorised as large firm if the total fixed assets of firm i  at 

time  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 i  at time 

1t −
( 1)
A
i tLARGE −  

1t − . 

A firm is categorised as very large firm if the total fixed assets of 

firm i  at time 1t −  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 i  at time 

( 1)
A
i tVLARGE −  

1t − . 

The log of wage per employee where wage per employee is 

calculated from the ratio of total labor payments over total labor less 

owner’s wage. 
( 1)i twage −  

( 1)i tSKILL −  The ratio of professional and skilled labor to total labor. 

A training dummy equals 1 if the workforce within a firm has 

received formal training either in-house training or outside training 

or both at least once, and 0 otherwise. 
( 1)i tTRAIN −  

A dummy variable equals 1 if a firm carries out R&D in product 

development and 0 otherwise.  
( 1)i tRDPRODUCT −  

A dummy variable equals 1 if a firm performs R&D in the 

development of production processes and 0 otherwise.  
( 1)i tRDPROCESS −  

A dummy variable identifies whether firm locates in Bangkok 

Metropolitan Area or not.  
 BKKM

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

excluding Bangkok and Metropolitan Area and 0 otherwise. 
 CENTRAL

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

otherwise. 
EAST  

A dummy variable equals 1 if a firm locates in the North of Thailand 

and 0 otherwise. 
NORTH  

A dummy variable equals 1 if a firm locates in the South of Thailand 

and 0 otherwise. 
 SOUTH

A dummy variable equals 1 if a firm owned by Chinese including 

Taiwan and Hong Kong and 0 otherwise. 
( 1)i tCHINA −  
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A dummy variable equals 1 if a firm owned by one of the country in 

EU-14 which does not include UK and 0 otherwise. 
( 1)i tEU −  

A dummy variable equals 1 if a firm owned by Japanese and 0 

otherwise. 
( 1)i tJAPAN −  

A dummy variable equals 1 if a firm owned by South Korean and 0 

otherwise. 
( 1)i tKOREA −  

A dummy variable equals 1 if a firm owned by Malaysian and 0 

otherwise. 
( 1)i tMALAYSIA −  

A dummy variable equals 1 if a firm owned by a country in Europe 

excluding countries in the EU-15 and 0 otherwise. 
( 1)i tNONEU −  

A dummy variable equals 1 if a firm owned by either Australian or 

Canadian and 0 otherwise. 
( 1)i tAUSCAN −  

A dummy variable equals 1 if a firm owned by a country in the South 

Asia (India and Pakistan ) and 0 otherwise. 
( 1)i tSOUTHASIA −  

A dummy variable equals 1 if a firm owned by a country in the 

Southeast Asia (Indonesia, Myanmar and the Philippines) and 0 

otherwise. 
( 1)i tSEASIA −  

A dummy variable equals 1 if a firm owned by Singaporean and 0 

otherwise. 
( 1)i tSINGAPORE −  

( 1)i tUK −  A dummy variable equals 1 if a firm owned by UK and 0 otherwise. 

( 1)i tUS − 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, 

Middle East, Caribbean, Central America, Oceania and South Pacific 

Ocean and 0 otherwise. 
( 1)i tOTHER −  
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Note: The descriptive statistics are for the 3 years sample period of 2001-2003 except the dependent variable 

of  

Variable  

Table A2: Descriptive Statistics 

( 1)i tEX −

( 1i tFOREIGN −

( 1)25i tFOREIGN −

( 1)50i tFOREIGN −

( 1)i tSMALL −

( 1)i tLARGE −

( 1)i tVLARGE −

( 1)
A
i tSMALL −

( 1)
A
i tLARGE −

( 1)
A
i tVLARGE −

( 1i twage −

( 1)i tSKILL −

( 1)i tTRAIN −

( 1)i tRDPRODUCT −

( 1)i tRDPROCESS −

( 1)
LP

i tTFP −

( 1)

Obs Mean Std. Dev. Min  Max

itEX   9049 0.50 0.50 0 1

   9049 0.50 0.50 0 1

)    9049 0.28 0.45 0  1

 9049 0.24 0.43 0 1

 9049 0.14 0.35 0  1

  9049 0.26 0.44 0  1

 9049 0.24 0.43 0 1

 9049 0.25 0.43 0 1

 9049 0.26 0.44 0 1

 9049 0.24 0.43 0 1

 9049 0.25 0.43 0  1

)  9049 7.71 0.54 3.08 10.29

 9049 0.53 0.33 0  1

 9049 0.87 0.33 0  1

 9049 0.06 0.23 0 1

 9049 0.04 0.20 0 1

 9049 9.22  1.83  0.47 16.69

BUETTNER
i tTFP −

( 1)
LABPROD

i tTFP −

E itX , the sample period covers 2002-2004.  

 

 

9049 

9049 10.19  

8.98  1.04  

1.28  

1.45  

1.21  

14.00

15.31
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Table A3: Correlation Matrix 
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EX 1.  00                   
EXi(t-1) 0.94 1.00                  
FOREGIN 0.37  0.37 1.00                 
FOREGIN25 0.36   0.37   0.92 1.00                
FOREGIN50 0.32   0.33   0.66   0.72  1.00               
SMALL -0.37   -0.37 -0.18   -0.17  -0.17 1.00              
LARGE 0.14   0.13   0.02   0.02   0.02  -0.34 1.00             
VLARGE 0.36   0.36   0.22   0.21   0.20  -0.34  -0.33 1.00            
SMALLA -0.37  -0.37   -0.24   -0.22  -0.20   0.58  -0.26  -0.33 1.00           
LARGEA 0.14   0.13   0.07   0.06   0.05  -0.24   0.28  -0.03  -0.34 1.00          
VLARGEA 0.34  0.34   0.27   0.26   0.26  -0.34  -0.04   0.63  -0.34  -0.33 1.00         
wage  0.28   0.27   0.40   0.40   0.34  -0.23   0.08   0.18  -0.32   0.11 0.31 1.00        
SKILL -0.02  -0.02  -0.02   -0.01  -0.01   0.11  -0.05  -0.06   0.06  -0.03 -0.02   0.08 1.00       
TRAIN 0.21   0.22   0.13   0.13   0.11  -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   0.10   0.04   0.04   0.02  -0.08   0.02  0.11  -0.09   0.02 0.10   0.08  -0.02   0.07   0.58 1.00    
TFPLP 0.21   0.20   0.15   0.13   0.08  -0.26   0.07   0.25  -0.26   0.06 0.30   0.42  -0.04   0.17   0.08   0.07 1.00   
TFPBUETTNER 0.40   0.40   0.38   0.36   0.31  -0.46   0.13   0.44  -0.50  0.12 0.55   0.65  -0.03   0.29   0.15   0.13   0.63 1.00  
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TFPLABPROD 0.27   0.26   0.35   0.33   0.28  -0.25 0.08   0.22  -0.38   0.10 0.41   0.70  0.01   0.22   0.11   0.10   0.61   0.93 1.00 

Note: The correlation matrix of the 3 years sample period.  



Table A4: Country of Origin of a Parent Company by Year 

2001 2002 2003 
Country 

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  

US 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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