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In this paper, I study the effect of trade status on productivity of plants in 

the Thai manufacturing sector. The results suggest that plants that export 

and import perform better than domestic plants. To control for plants’ 

endogenous decision to export, I use matching technique to create 

matched samples. The results from matched samples suggest that export 

activities increase plants’ productivity. 
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1. Introduction 

The evidence for the superior performance of exporters is well-documented. However, the 

causality between the export status and a plant’s performance is still unclear. On the one hand, 

some researchers believe that export activities improve plants’ productivity. Under this learning-

by-exporting hypothesis, exporting plants acquire technology from their customers and, 

therefore, become more productive than non-exporting plants. 

 On the other hand, other researchers find the evidence that the better plants self-select 

into foreign markets. Under the selection-to-export hypothesis, only the more-productive plants 

can profitably sell to foreign markets. Therefore, only the more-productive plants choose to 

export. 

 Previous studies that test the causality between the export status and a plant’s 

performance often rely on the comparison of the productivity advantage of a plant before and 

after entering foreign markets. However, this method requires the availability of a panel plant-

level data. Due to the lack of panel data for the Thai manufacturing sector, I rely on the 

matching technique to control for the plants’ endogenous decision to export. 

I reviewed related literature in section 2. In section 3, I discuss the theoretical 

background, the matching technique, and the data used in this paper. I also show the stylized 

facts about exporters in the Thai manufacturing sector. Then, I report the empirical results in 

section 4 and conclude in section 5. 

 

2. Literature Review 

The literature on the positive relationship between a plant’s export status and its performance is 

pioneered by Bernard and Jensen (1995) who study the characteristics of exporting plants in the 

United States and find that exporting plants perform better than non-exporting plants. Most of 

the researches that follow Bernard and Jensen (1995) and investigate the causality between a 

plant’s export status and its productivity can be classified into two groups. 
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Researches in the first group provide the evidence that better plants self-select into 

export markets. Bernard and Jensen (1995) find that the soon-to-be-exporters perform better 

than plants that never export. Clerides, Lach, and Tybout (1998) study the data of firms/plants 

in Colombia, Mexico, and Morocco. Clerides, Lach, and Tybout (1998) find that good 

firms/plants become exporters but find no evidence of further cost reduction after entering 

foreign markets. Bernard and Jensen (1999) report similar results for plants in the United States. 

 Aw, Chung, and Roberts (2000) study the data of plants in Taiwan and Korea. They find 

that the decisions to enter and to exit the export markets of plants in Taiwan are consistent with 

the self-selection hypothesis. Delgado, Fariñas, and Ruano (2002) find that Spanish firms that 

eventually become exporters are more productive in the period prior to entry than firms that 

never export. Bernard and Jensen (2004) find similar result for U.S. plants. 

 In the dynamic selection-to-export model, a plant could make a rational decision to 

improve its productivity in order to enter the export markets. Considering the Colombian plant-

level data, Isgut (2001) finds that the productivity of the soon-to-be exporters grows faster than 

the non-exporters three years before enter foreign markets. After the entry, on the other hand, 

the size of the exporters grows faster but not the productivity. 

 Researches in the second group find the evidence that export activity does increase a 

plant’s productivity level. Kraay (1999) finds that Chinese exporters have higher subsequent 

productivity growth. Castellani (2002) shows that, while export status has no effect on 

productivity growth among Italian firms, export intensity does increase subsequent productivity 

growth. Van Biesebroeck (2005) and Kimura and Kiyota (2006) find similar results for firms in 

Africa and Japan, respectively. 

 Several studies find that the effect of learning-by-exporting might be particularly strong 

for plants that recently entered foreign markets. Girma, Greenaway, and Kneller (2004) find that 

exporting firms in the United Kingdom have subsequent higher productivity growth, especially 
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in the first two years following entry. Alvarez and López (2005) find the evidence of learning-by-

exporting for Chilean firms that begin to export. 

 The benefits from exporting could also depend on export destinations. De Loecker 

(2007) finds that Slovenian firms that export to high income regions have higher productivity 

gains. Granér and Isaksson (2009) find that Kenyan firms that export to other African countries 

have higher technical efficiency than firms that export outside Africa. 

While the effect of a firm’s export status on its productivity is relatively well-studied, the 

research on the effect of a firm’s import status on its productivity is relatively new. Amity and 

Konings (2007) find that a fall in input tariff can lead to an increase in the productivity of 

Indonesian firms that import their inputs. Kasahara and Rodrigue (2008) find that when Chilean 

plants start importing intermediate input, they will experience an immediate productivity 

increase. Augier, Cadot, and Dovis (2013) find that the benefit of importing on the productivity 

of a Spanish firm depends on how much it can absorb technology. 

Andersson, Lööf, and Johansson (2008) show that Swedish firms that both export and 

import tend to be more productive than plants that only export or only import. Muûls and Pisu 

(2009), Vogel and Wagner (2010), Kasahara and Lapham (2013) and Silva, Afonso, and Africano 

(2013) find similar results for firms/plants in Belgium, Germany, Chile, and Portuguese, 

respectively. Consider the firm-level data from Poland, Hagemejer and Kolasa (2011) find that 

exporters and importers perform better than the firms that only trade locally. Moreover, they 

find that the benefit of exporting and importing also spillover from internationalized firms to 

domestic firms in the same industry and to their suppliers. Smeets and Warzynski (2013) find 

that importers and two-way traders are more productive than non-traders, while firms that only 

export don’t seem to be more productive than non-traders. They also show that trade premium 

increases when firm-specific price deflator is used. This is because the more productive firms 

tend to charge lower prices. The reader is further referred to Greenaway and Kneller (2007), 

Wagner (2007), and Wagner (2012) for comprehensive reviews of literature. 
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3. Research Methodology 

3.1 Theoretical Background 

3.1.1 Exporter Premia 

The first strand of models which could explain why exporting plants are more productive than 

non-exporting plants is the selection-to-export model pioneered by Robert and Tybout (1997) 

and Melitz (2003). In this model, plants have to pay fixed costs in order to enter foreign markets. 

Plants with low productivity cannot make enough profits in foreign markets to cover their fixed 

costs. Therefore, only plants with high productivity choose to export. 

A related model, developed by Bernard et al. (2003), is based on the Ricardian model of 

comparative advantage with trade cost. In this model, a plant in country 𝑖 will export to country 

𝑗 only if it is the lowest-cost supplier among 𝑁 countries. As a result, plants which are more 

productive are more likely to export. 

The second strand of models is based on the learning-by-exporting explanation. Clerides, 

Lach, and Tybout (1998) develop a model in which the marginal cost of a plant depends on its 

export history. Plants that exported in period 𝑡 will have lower marginal cost in period 𝑡 + 1. 

 

3.1.2 Importer Premia 

Kasahara and Rodrigue (2008) and Kasahara and Lapham (2013) extend the Melitz’s model by 

incorporating the effect of a firm’s import of intermediate inputs on the firm’s productivity. 

Similar to those in trade literature and endogenous growth literature2, the technology exhibits 

increasing returns in the number of intermediated inputs used by a firm. Firms that import 

intermediate inputs will have access to a larger number of inputs and, therefore, have higher 

TFP. 

 

 

                                                           
2  The pioneer works in these fields are Krugman (1979) and Romer (1990). 
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3.2 Matching Technique 

To study the effect of a plant’s export status on its productivity, ideally, we would like to 

consider the difference between the productivity of an exporting plant 𝑖 and the productivity of 

the same plant 𝑖 if it had not been exporting, or the average treatment effect on the treated 

(ATT): 

(3.1) 𝐴𝑇𝑇 = 𝐄 𝑇𝐹𝑃𝑖
1|𝐸𝑋𝑃𝑖 = 1 − 𝐄 𝑇𝐹𝑃𝑖

0|𝐸𝑋𝑃𝑖 = 1  

where 𝐄 ∙  is the expectation operator, 𝑇𝐹𝑃𝑖
1 is the productivity of plant 𝑖 if it is exporting, 

𝑇𝐹𝑃𝑖
0 is the productivity of plant 𝑖 if it is not exporting, 𝐸𝑋𝑃𝑖  is the export dummy for plant 𝑖. 

 However, since we do not observe the second term on the right hand side of equation 

(3.1), we need to select matched non-exporting plants as substitutes in order to calculate the 

counterfactual mean. In this paper, I follow Rubin (1980) and choose a matched non-exporting 

plant for any exporting plant in order to minimize the Mahalanobis distance between them. The 

Mahalanobis distance between two observations is 

(3.2) 𝑑 𝑋𝑖
1 , 𝑋𝑗

0 =   𝑋𝑖
1 − 𝑋𝑗

0 
𝑇
𝑆−1 𝑋𝑖

1 − 𝑋𝑗
0  

where 𝑋𝑖
1 is the vector of covariates of exporting plant 𝑖, 𝑋𝑗

0 is the vector of covariates of non-

exporting plant 𝑗, and 𝑆 is the covariance matrix of the covariates. 

 

3.3 Data 

The plant-level data used in this paper come from the 1997 Manufacturing Industry Census 

(MIC 1997) and the 2007 Manufacturing Industry Census (MIC 2007) from the National 

Statistical Office of Thailand (NSO). The data include the plant’s production data from year 

1996 and 2006, respectively. We use the data of plants with at least ten workers and apply the 

sampling weights in all calculations except for matched samples. 
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3.4 Stylized Facts 

3.4.1 Export Intensity 

Exporters play an important role in the manufacturing sector in Thailand. For example, in 1996, 

less than 22% of all plants sold their products to other countries. However, these exporting 

plants hired more than 62% of workers and produced more than 68% of the output from the 

manufacturing sector. Similarly, in 2006, less than 16% of all plants exported while these plants 

hired more than 54% of workers and produced more than 62% of the output from the 

manufacturing sector. Figure 3.1 shows the share of exporting plants for each industry. 
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Source: MIC 1997 and MIC 2007; author’s calculation. 

Figure 3.1 – Shares of Exporting Plants 
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3.4.2 Export Destinations 

Table 3.1 shows the exporters’ share by their export destination. More than half of exporters 

export primarily to the countries which are the members of the Organization for Economic  

Co-operation and Development (OECD) and around one-fifth of exporters export primarily to 

the member of the Association of Southeast Asian Nations (ASEAN). 

 

Primary destination 
Percentage of all plants Percentage of all exporters 

Number Value-added Number Value-added 

OECD 8.84 39.07 57.62 62.31 

ASEAN 3.38 15.19 22.00 24.24 

ROW 3.13 8.44 20.38 13.46 

All exporters 15.34 62.70 100.00 100.00 

 

Table 3.1 – Shares by Export Destinations 

 

4. Empirical Evidence 

4.1 Productivity Estimation 

To estimate plants’ productivity, I start from estimating the following equation: 

(4.1)                                              𝑦𝑖 = 𝛽𝑎 + 𝛽𝑘𝑘𝑖 + 𝛽𝑙𝑙𝑖 + 𝜀𝑖  

when 𝑦𝑖 , 𝑘𝑖 , and 𝑙𝑖  are the log-levels of output, capital, and labor of plant 𝑖 in industry 𝑠, 

respectively. Equation (4.1) is estimated for each 2-digit ISIC industry in each year.3 Then, I 

calculate the plant-specific total factor productivity (TFP) as follows: 

(4.2)                                               𝑇𝐹𝑃𝑖 ≡ 𝑦𝑖 − 𝛽 𝑘𝑘𝑖 + 𝛽 𝑙𝑙𝑖  

when 𝛽 𝑘  and 𝛽 𝑙  are the estimated coefficients from equation (4.1). 

 If the unobserved plant-specific error term, 𝜀𝑖 , is correlated with the levels of capital and 

labor, the estimation of equation (4.1) using the ordinary least square estimator could be biased 

                                                           
3  Industries with less than 50 observations are excluded from the estimation. 
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due to the simultaneity problem. Olley and Pakes (1996) and Levinsohn and Petrin (2003) 

suggest the methods to overcome this problem. However, the lack of panel data needed prevents 

me from using those methods. 

Figure 4.1 shows the cumulative distributions of TFP in years 1996 and 2006.4 In both 

years, exporting plants are more productive than non-exporting plants. 

  

                                                           
4  The productivity level is normalized by the median productivity of each industry. 
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Figure 4.1 – Productivity Distributions 
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4.2 Exporter Premia 

To study the effect of exporting on plant characteristics, I estimate the following equation: 

(4.3) 𝑋𝑖 = 𝛽1𝐸𝑥𝑝𝑜𝑟𝑡𝑖 + 𝛽2𝑆𝑖𝑧𝑒𝑖 + 𝛽3𝐴𝑔𝑒𝑖 + 𝛽4𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑖 + 𝛽5𝐾𝐿𝑅𝑎𝑡𝑖𝑜𝑖 

+𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑖 + 𝜀𝑖  

where 𝑋𝑖  is the characteristic of plant 𝑖, 𝐸𝑥𝑝𝑜𝑟𝑡𝑖  is a dummy variable for export status, 𝑆𝑖𝑧𝑒𝑖  is 

plant 𝑖’s total employment5, 𝐴𝑔𝑒𝑖  is the age of plant 𝑖, 𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑖  is a dummy variable for foreign 

ownerships, 𝐾𝐿𝑅𝑎𝑡𝑖𝑜𝑖  is the capital-labor ratio of plant 𝑖, and 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑖  is a 2-digit ISIC 

industry dummy. 

 Table 4.1 shows the estimation results for 𝛽1. In both years, exporters are bigger, pay 

higher wage rate, produce more outputs per worker, use more capital per worker, and are more 

productive than non-exporters. 

 

 
Total 

employment 
Wages per 

worker 
Value-added 
per worker 

Capital per 
worker 

TFP 

1996      

Export dummy 1.201 0.130 0.113 0.278 0.143 

 (0.021)*** (0.014)*** (0.022)*** (0.028)*** (0.022)*** 

R2 0.366 0.345 0.246 0.142 0.714 

2006      

Export dummy 1.313 0.162 0.239 0.704 0.220 

 (0.021)*** (0.010)*** (0.021)*** (0.029)*** (0.020)*** 

R2 0.353 0.460 0.462 0.273 0.775 

Note: Robust standard errors are in parentheses. *** denotes the significance at 1% level. All continuous 
variables are in logarithmic form. 

 
Table 4.1 – Exporter Premia 

 
  

                                                           
5  When the dependent variable is total employment, the independent variable Sizei is dropped from the estimation. 

Similarly, when the dependent variable is capital per worker, the independent variabl KLRatioi is dropped from the 
estimation. 
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4.3 Importers and Two-way Traders 

To study the effect of exporting on the plant’s characteristics, I estimate the following equation: 

(4.4) 𝑋𝑖 = 𝛽1𝐸𝑥𝑝𝑂𝑛𝑙𝑦𝑖 + 𝛽2𝐼𝑚𝑝𝑂𝑛𝑙𝑦𝑖 + 𝛽3𝐵𝑜𝑡ℎ𝑖 + 𝛽4𝑆𝑖𝑧𝑒𝑖 + 𝛽5𝐴𝑔𝑒𝑖  

+𝛽6𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑖 + 𝛽7𝐾𝐿𝑅𝑎𝑡𝑖𝑜𝑖 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑖 + 𝜀𝑖  

where 𝐸𝑥𝑝𝑂𝑛𝑙𝑦𝑖  is a dummy variable equal to 1 if plant 𝑖 is exporting but not importing, 

𝐼𝑚𝑝𝑂𝑛𝑙𝑦𝑖 is a dummy variable equal to 1 if plant 𝑖 is importing but not exporting, 𝐵𝑜𝑡ℎ𝑖  is a 

dummy variable equal to 1 if plant 𝑖 is both exporting and importing. 

 Table 4.2 shows the estimation results for 𝛽1, 𝛽2, and 𝛽3. Exporting plants, importing 

plant, and both exporting and importing plants perform better than plants that do not trade. 

Moreover, the results suggest that plants that both export and import or plants that only import 

perform better than plants that only export. On the other hand, the results between import-only 

plants and two-way traders are mixed. 
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Total 

employment 
Wages per 

worker 
Value-added 
per worker 

Capital per 
worker 

TFP 

1996      

Export only 0.998 0.175 0.192 0.143 0.199 

 (0.032)*** (0.019)*** (0.033)*** (0.040)*** (0.033)*** 

Import only 0.449 0.230 0.242 0.239 0.242 

 (0.018)*** (0.012)*** (0.019)*** (0.026)*** (0.019)*** 

Export and import 1.531 0.245 0.215 0.508 0.259 

 (0.026)*** (0.017)*** (0.027)*** (0.034)*** (0.027)*** 

R2 0.391 0.353 0.251 0.147 0.716 

2006      

Export only 1.116 0.210 0.338 0.749 0.265 

 (0.030)*** (0.013)*** (0.028)*** (0.038)*** (0.028)*** 

Import only 0.468 0.255 0.406 0.717 0.389 

 (0.029)*** (0.013)*** (0.026)*** (0.038)*** (0.026)*** 

Export and import 1.592 0.214 0.303 0.913 0.323 

 (0.027)*** (0.013)*** (0.025)*** (0.037)*** (0.024)*** 

R2 0.368 0.464 0.465 0.280 0.776 

Note: Robust standard errors are in parentheses. *** denotes the significance at 1% level. All continuous 
variables are in logarithmic form. 

 
Table 4.2 – The Premia for Exporters, Importers, and Two-way Traders 
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4.4 Export Destinations 

According to the learning-by-exporting explanation, exporting plants have higher productivity 

because there is technology transfer or spillover from their trading partners. Therefore, plants 

that export to the more advanced economy should enjoy larger productivity gains. Table 4.3 

shows the results from the estimation of the following equation: 

(4.5) 𝑋𝑖 = 𝛽1𝐸𝑥𝑝𝑜𝑟𝑡𝑖 + 𝛽2𝐸𝑥𝑝𝑂𝐸𝐶𝐷𝑖 + 𝛽3𝑆𝑖𝑧𝑒𝑖 + 𝛽4𝐴𝑔𝑒𝑖 + 𝛽5𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑖  

+𝛽6𝐾𝐿𝑅𝑎𝑡𝑖𝑜𝑖 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑖 + 𝜀𝑖  

where 𝐸𝑥𝑝𝑂𝐸𝐶𝐷𝑖  is a dummy variable equal to one if plant 𝑖’s primary export destination is a 

member of OECD. 

 Table 4.3 shows the estimation results. Plants that export to OECD countries are bigger 

comparing to plants that export elsewhere. On the other hand, they are less productive, produce 

less output per worker, and use less capital per worker. 

 

 
Total 

employment 
Wages per 

worker 
Value-added 
per worker 

Capital per 
worker 

TFP 

2006      

Export 1.068 0.173 0.317 0.850 0.269 

 (0.029)*** (0.013)*** (0.027)*** (0.038)*** (0.026)*** 

Export to OECD 0.435 –0.021 –0.144 –0.272 –0.092 

 (0.035)*** (0.014) (0.029)*** (0.042)*** (0.028)*** 

R2 0.359 0.460 0.462 0.274 0.775 

Note: Robust standard errors are in parentheses. *** denotes the significance at 1% level. All continuous 
variables are in logarithmic form. 

 
Table 4.3 – The Effects of Export Destinations 
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4.5 Matched Samples 

In this section, I analyze the effect of export status on the plant’s productivity using matched 

samples. I use the Mahalanobis-metric matching technique to create the matched samples within 

each 2-digit ISIC industry with the program psmatch2 developed by Leuven and Sianesi (2003). 

The covariates are the plant’s characteristics including size, age, capital-labor ratio, and foreign 

ownership. Table 4.4 shows the balancing test of the covariates in unmatched and matched 

samples. In the unmatched samples, the differences in characteristics of exporters and non-

exporters are large and statistically significant. The differences in the matched samples, on the 

other hand, are small and insignificant. 

 

 Unmatched sample Matched sample 

 
Non-

exporters 
Exporters t-test 

Non-
exporters 

Exporters t-test 

1996       

Size 3.2356 4.7775 93.85 4.0548 4.0652 0.31 

Age 1.8941 2.0880 13.88 2.0870 2.0853 –0.08 

Capital-labor ratio 11.866 12.332 18.78 12.085 12.093 0.20 

Foreign ownership 0.0375 0.3705 73.37 0.0767 0.0767 0.00 

Number of plants 17,528 4,961 - 1,390 1,957 - 

2006       

Size 3.3326 4.9157 120.0 4.3728 4.3850 0.43 

Age 2.1232 2.5418 36.10 2.5728 2.5770 0.26 

Capital-labor ratio 11.346 12.725 47.99 12.493 12.499 0.17 

Foreign ownership 0.0292 0.3007 79.40 0.0783 0.0783 0.00 

Number of plants 30,038 6,053 - 1,637 2,860 - 

 

Table 4.4 – Balancing Test of the Covariates 
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Year 
TFP 

Treated Controls Difference t-stat 

1996 8.2531 8.0976 0.1556 2.10 

2006 6.4795 6.2603 0.2193 2.55 

 

Table 4.5 – ATT Results from Matched Samples 

 

Table 4.5 reports the ATT results for years 1996 and 2006. The results suggest that, on average, 

plants that export have higher productivity than plants with similar characteristics that do not 

export in both years. Then, I re-estimate equation (4.3) using matched samples. Table 4.6 shows 

the results of the estimation. The results confirm the positive relationship between export status 

and productivity. 

 

TFP 1996 2006 

Export 0.156 0.221 

 (0.033)*** (0.025)*** 

Size –0.041 –0.155 

 (0.017)** (0.013)*** 

Age 0.004 0.067 

 (0.027) (0.025)*** 

Capital-Labor Ratio –0.039 –0.068 

 (0.017)** (0.014)*** 

Foreign Ownership 0.354 0.207 

 (0.062)*** (0.050)*** 

Industry Dummy Yes Yes 

R2 0.713 0.842 

 

Table 4.6 – Estimation Results from Matched Samples 
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5. Conclusion 

In this paper, I study the relationship between the effects of a plant’s international-trade activities 

on its performance using plant-level data from the Thai manufacturing sector. The results are as 

follows: First, exporting plants tend to be larger, more capital-intensive, and more productive, 

pay higher wages, and produce more output per worker than domestic plants in the same 

industry. Second, plants that import intermediate input from abroad also perform better than 

plants that use on domestic inputs, and two-way traders tend to be the best performers among 

plants that trade internationally. Third, plants that sell output primarily to OECD countries tend 

to be larger but less capital intensive, less productive, and pay lower wages than other exporting 

plants. Moreover, to reduce the bias from endogenous export decisions, I construct matched 

samples using Mahalanobis-metric matching and analyze the effect of a plant’s export activity on 

its productivity. Using matched samples, I find evidence supporting the learning-by-exporting 

hypothesis. 
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