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ABSTRACT 

This dissertation aims to offer new insights into the understanding of the exporting 

behaviour of heterogeneous firms in China. It consists of four core studies about 

export-related topics at the firm level. The first study is an investigation of how 

agglomeration of exporters as a key external force affects export participation and 

export intensity of firms while controlling for firm heterogeneity. The results show the 

presence of export spillover effects which have an inverted-U shape relationship with 

the export performance of firms. It is also found that export spillovers only benefit the 

firms within the same industry located in the same region. The second core chapter is 

a survival analysis of export durations after firms’ initial attempt of exporting. It is 

found that Chinese firms faced high risk of ceasing to export in their starting years. 

However, as expected, firms that are larger, more productive, and more 

export-intensive or funded by foreign investors are more likely to survive longer in the 

export market. The third study is an analysis of China’s high-tech exports, in which 

the role of innovation is addressed. It is shown that foreign-invested firms dominate 

the country’s high-tech exports which do not rely on indigenous innovation activities. 

This confirms the prior finding that the success of Chinese high-tech exports was 

attributed to the processing trade rather than the R&D efforts and hence technological 

progress. The fourth study focuses on the wage premium in the exporting sector. It is 

found that an export wage premium is not a prevailing phenomenon in China. It 

depends on a firm’s ownership, export-orientation and location. Overall, the findings 

from this dissertation not only enhance our understanding of the export behaviour of 

Chinese manufacturing firms but also provide some useful policy implications for 

both the business community and policy makers. 
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CHAPTER ONE                                  

INTRODUCTION 

 

The past three decades have witnessed a striking transformation in the Chinese 

economy from a centrally planned to an essentially market-oriented system, and from 

an inward-oriented industrial strategy to ‘open-door’ policies aimed at integration with 

the global economy (Buckley et al., 2007). Accompanying the progressive 

marketisation and internationalisation of the economy, China, the most populous 

country in the world achieved an average real growth rate of around 10 per cent over 

the period 1978-2010. Her performance is superior to that of other populous countries 

such as India and Brazil, other transitional economies such as Poland and Russia, and 

also the fast growing Southeast Asia ‘Little Dragons’ such as Malaysia and Thailand 

(Fu, 2004). In 2010, China emerged as the world’s second largest economy after the 

United States. 

During this transition, China has followed the East Asian model of development in the 

1960s by encouraging foreign trade, in particular exports (Wu, 2004). In order to 

stimulate exports, the Chinese government introduced a series of incentive 

programmes including exchange rate policy, interest rate policy, export tax rebate 

policy, export credits, export credit insurance, the setting up of special economic 

zones (SEZs) and the reform of foreign trade management. Consequently, the value of 

China’s total exports and imports increased from US$21 billion in 1978 to US$2,974 

billion in 2010. China’s share in the world markets for exports increased from less 

than 1 per cent in 1978 to 10.4 per cent in 2010. Her trade balance rose from a deficit 

of US$1.1 billion in 1978 to a surplus of US$181.5 billion in 2010. China is now the 

largest exporter with the world’s largest foreign exchange reserves at US$2,847 
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billion at the end of 2010. China’s remarkable growth performance has led many 

researchers to take the country as another export-led economy (Pomfret, 1997).  

International trade has undoubtedly played a significant role in China’s growth 

process (Wang, 1993). However, China’s export growth itself has faced many 

challenges in recent years, such as currency appreciation, rising labour costs, 

anti-dumping campaigns, and the emergence of Southeast Asian competitors. More 

importantly, the sharp decline of demands from the US and European markets 

resulting from the economic crisis since the end of 2008 has placed China in an 

unprecedentedly difficult situation. This has led some scholars and experts to question 

the sustainability of China’s previous export model. While it is still unclear whether 

the current crisis will lead to a thorough transformation of China’s export sector, it can 

at least be viewed as a turning point for substantial changes. Over the past decade, in 

fact, the country’s major export zones have launched important export upgrading 

programs to promote branding and technological innovation through 

government-organised competition. Nevertheless, as pointed out by Greenaway and 

Kneller (2008), the export promotion policies targeting specific industries and firms 

will have limited effects based on the macroeconomic evidence. It is therefore 

necessary and urgent for us to have knowledge about the export behaviour of Chinese 

firms, in particular during the process of exports upgrading.  

1.1 EXPORTS AND ECONOMIC GROWTH 

The importance of exports in economic growth has been of continuing interest both in 

theoretical and empirical literature. According to the neoclassical export-led growth 

hypothesis, export expansion causes economic growth due to the following reasons.1 

First, export expansion could increase productivity by offering greater economies of 

scale (Helpman and Krugman, 1985). Second, export growth brings about 

                                                 
1 The hypothesis that exports growth causes economic growth is referred to in development economics 

literature as the export-led growth hypothesis.  
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higher-quality products because of the exporters’ exposure to international 

consumption patterns (Krueger, 1985). Third, exports can affect economic growth by 

reinforcing or dampening incentives for firms to innovate (Rodrick, 1988). Fourth, an 

export-oriented approach in a labour-surplus economy permits the rapid expansion of 

employment and real wages (Krueger, 1985). Fifth, exports contribute to a relaxation 

of foreign exchange constraints that normally impinge on development efforts 

(Afxentiou and Serletis, 1992). Finally, the presence of competition in the world 

market forces domestic firms to improve efficiency (Yaghmaian, 1994).  

The idea that trade can become an engine of growth has been well documented 

theoretically and was accentuated by the success of a number of economies in East 

Asia. However, empirical studies using either time-series or cross-section data at the 

macro level produce mixed results on the relationship between exports and economic 

growth. Early studies like Balassa (1978), Tyler (1981) and Feder (1983) concluded 

that there is strong evidence in favour of the export-led growth hypothesis based on 

the fact that export growth and economic growth are highly correlated. The main 

weakness of these studies is that a high degree of positive correlation between the two 

variables was used as evidence supporting the export-led growth hypothesis 

(Ekanayake, 1999). A group of relatively recent studies addressing the causality 

between export growth and economic growth show that there can be a bi-directional 

causal relationship between them (Gupta, 1985; Jung and Marshall, 1985; Ekanayahe, 

1999; Giles and Williams, 2000; Ahmad, 2001). Many studies analysing China’s case 

also identified a two-way relationship between trade openness and economic growth 

(Liu et al., 1997; Shan and Sun, 1998; Mah, 2005). In addition, there are some 

researchers that had the view that no causal relationship exists between exports and 

economic growth. Exports and economic growth are both the results of the process of 

development and structural change (Yaghmaian, 1994).  

While the debate on the macroeconomic effects of trade on growth is still quite open, 

the recent evidence from on firm level data provides more clear-cut answers on the 

dynamic gains from trade. Firms that engage in exporting are generally more 
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productive than non-exporters (Bernard and Jensen, 1995). An important question is 

whether exporting has a direct impact on the productivity of firms and hence on 

economic growth. Early studies find no evidence of improved productivity at the plant 

level as a result of beginning to export (Clerides et al., 1998; Bernard and Jensen, 

1999). However, relatively new research using firm-level data from several 

developing countries reveals that exporting is associated with a boost in the 

productivity of firms (Aw et al., 2000; Van Biesebroeck, 2005). These findings may 

suggest that the aggregate gains from exporting are larger for emerging market 

economies than they are for advanced countries due to the presence of some form of 

learning-by-exporting effects. Therefore, understanding the export behaviour of firms 

could provide new insights into the understanding of the impact of exports on 

economic growth.  

The trend toward globalization of trade and sales activities has increasingly 

accentuated the importance of understanding the behaviour of firms in foreign markets 

(Sousa et al., 2008). The survival and expansion of firms, and the consequent 

economic growth of many countries, is strongly dependent on a better understanding of 

the export performance of firms. Over the past fifteen years, both empirical and 

theoretical studies on the export activities of firms, and its causes and consequences 

have proliferated all over the world. According to Greenaway and Kneller (2008), the 

emergence of this literature has been driven by three developments, namely, growing 

availability of firm level datasets, the development of microeconometric tools for 

interrogating them and the development of new theories to explain regularities 

suggested by the data. While the exporting firms in developed economies and other 

developing countries have already been extensively researched, there has been 

relatively little research on Chinese firms, despite the giant developing economy 

having one of the world’s largest export markets. Recent studies also reveal that 

Chinese exporting firms behave differently from those in other countries, which calls 

for a careful and comprehensive study on Chinese exporting firms. According to Lu 

(2010), China’s exporters are typically less productive and sell less in the domestic 
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market than nonexporters, while previous studies of firms in developed countries 

found that exporters are more productive, and sell more in the domestic market than 

their non-exporting counterparts. Given the importance of exports for economic 

growth and the few studies conducted using China’s firm-level data, this dissertation 

aims to examine the export behaviour of Chinese manufacturing firms and hence make 

a contribution to empirical literature on the firms in international trade.  

1.2 OBJECTIVE AND CONTRIBUTIONS 

The objective of this dissertation is to provide new evidence on the export behaviour 

of heterogeneous firms from the perspective of a large and open developing economy. 

It focuses on the determinants of export participation and export survival as well as 

the export wage premium in the context of the Chinese manufacturing sector. How 

does agglomeration of exporters affect the export performance of individual firms? 

What are the determinants of export duration once a firm becomes an exporter? Does 

innovation matter for Chinese high-tech exports? What is the impact of exports on 

wages? These research questions are investigated using firm-level data.  

It is worth noting that there are already some studies on the export behaviour of 

Chinese firms using survey data from different sources (for example, Huang et al., 

2008; Wang et al., 2009; Yang and Mallick, 2010; Yi and Wang, 2011). However, 

they mainly focus on a traditional question about the causality between export 

participation of firms and productivity. It is found that productive firms in China 

self-select into exporting, and once the firms have entered the export market, the 

learning effect can lead to additional productivity growth. Surprisingly, although the 

impact of business environment becomes increasingly important, few studies 

investigate the impact of exporter clustering on the firms’ internationalisation. Even in 

the analyses of the impact of firm-specific characteristics on the export decisions of 

firms, the role of innovation activities is underestimated, especially in the context of 
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China. As China becomes the largest exporter of high-tech products, whether 

innovation matters for such success at the firm level is still unknown to academia.  

In the existing literature, there is virtually no information regarding the export survival 

of Chinese firms, and the patterns and determinants of export survival remain 

unknown. Moreover, the export wage premium which could provide insights into the 

relationship between trade openness and wage inequality has not been examined in the 

context of China. Therefore, it is impossible for policy makers to rely on 

macroeconomic evidence to formulate policies for the alleviation of inequality at the 

microeconomic level.  

This dissertation makes several contributions to the existing literature. In general, it 

extends our understanding of exporting firms from the perspective of a large and open 

developing country, namely, China. The findings have implications for policy making, 

not only in China, but also in other developing countries in the age of globalisation. 

Specifically: 

• The findings in this thesis reaffirm the importance of agglomeration effects in the 

export participation and export intensity of firms, and further confirm that such 

effect are more likely to be region and industry specific in China.  

• The survival analysis method is for the first time applied to investigate the patterns 

and determinants of export duration in Chinese manufacturing sector. The 

determinants of export decisions have been widely examined, but those of the 

export durations are underestimated. This thesis demonstrates that export 

experience, firm size, ownership and productivity all affect export duration 

positively and that the effect of WTO membership on firms’ exports can be 

negative due to the increased competition.  

• This study provides microeconometric evidence on the determinants of the growth 

of Chinese high-tech exports. The role of innovation has been examined carefully. 

It is shown that innovation has little effect on the country’s high-tech exports, 

echoing the concerns raised in the existing literature regarding the innovativeness 

of Chinese firms. 
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• Whether export wage premia exist is investigated comprehensively using a large 

survey of Chinese manufacturing enterprises. The thesis highlights the moderating 

roles of ownership, location and export orientation. It further demonstrates that the 

impact of openness on income inequality within a country is beyond our 

traditional knowledge. 

1.3 ORGANISATION OF THE THESIS 

The study falls broadly in the literature dealing with exporting firms in developed and 

developing countries in general, and China in particular. Generally, this thesis deals 

with selected topics about Chinese exporting firms. The four empirical studies cover 

the firms’ entry into and exit from foreign markets, export performance, the role of 

innovation in high-tech sectors and export wage premium. The investigation in the 

first two empirical studies provides a systematic account of firms’ exporting dynamics 

in China. The third study is an extension of the literature about firm performance and 

focuses on the role of innovation in high-tech sectors which are of significant 

importance to China’s economic development. The fourth study looks into the 

potential social impact of exports. These four core chapters are supported by a 

background chapter and a separate literature review.  

The thesis is organized as follows. Chapter 2 reviews the trade policy, trade 

performance, and the structure and main features of China’s foreign trade since the 

1980s. To illustrate the process of trade liberalisation in China, the thirty years since 

the initiation of the reform and open-up policy in 1978 are divided into three stages: 

the primary exploration stage (1978-1993), the marketisation reform stage (1994-2001) 

and the post-WTO period (since 2002). Several features of China’s foreign trade are 

identified. The review thus provides the necessary background for further 

investigation of the export behaviour of Chinese firms in the following chapters.  

Chapter 3 reviews the empirical literature and theoretical developments on firm 

heterogeneity in international trade. It begins with a review of empirical challenges to 
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traditional theories of international trade that emerged from micro data on plants and 

firms, especially in the U.S. and other countries. It is followed by a discussion of the 

development of theories of heterogeneous firms that have shaped much subsequent 

empirical research. Next, it outlines several new topics that were stimulated by the 

trade models of heterogeneous firms. Finally, the chapter provides a review of the 

existing findings on Chinese exporting firms. This chapter establishes the theoretical 

framework for the thesis, and identifies the main issues to be investigated in 

subsequent chapters.  

Chapter 4 analyses the role of the agglomeration of exporters as a catalyst in the 

export participation of individual firms. Unlike the previous studies only examining 

the existence of export spillovers, the non-linear relationship between exporter 

clustering and export participation of firms is also investigated. To illustrate the 

relevance of geographic proximity and industry similarity to the export spillovers, four 

different types of exporter clustering are classified according to the industrial and 

regional dimensions. The impact of agglomeration on export participation is estimated 

using a dynamic random effects probit model following Wooldridge (2005), and the 

impact of agglomeration on export intensity is further analysed using Poisson 

pseudo-maximum likelihood (PPLM), fractional probit and Heckit models. Among all 

the specifications, other explanatory variables representing firm-specific 

characteristics, industrial and regional fixed effects, and macroeconomic shocks are 

controlled.  

The patterns and determinants of export duration of Chinese exporting firms is the 

subject matter of Chapter 5. The question of how long and how well firms can survive 

in the international market is critical to the export growth of a country and also 

important for the learning-by-exporting effects of a firm. However, there is virtually 

no study on this aspect for Chinese manufacturing firms. In this chapter, 

non-parametric methods are first used to map the patterns of export duration of 

Chinese new exporters during the period 1998-2007. Then the determinants of export 

survival are estimated using discrete time proportional hazard models that account for 
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unobserved individual heterogeneity. The results from the non-proportional hazard 

models are also presented for robustness checks. 

As China becomes the largest exporter of high-tech products, the reasons for such 

success have been the subject of a wide-ranging debate. Chapter 6 investigates the role 

of innovation efforts in the success of high-tech exports in China at the firm level. 

Whether or not the innovation activity of a firm is a contributing factor in its export 

decision is investigated. In this study, the innovation efforts are measured by R&D 

and product innovation. The impact of innovation on export participation of high-tech 

firms is estimated using a pooled probit model and the endogeneity problem is 

addressed by using instrument variables and a matching technique.  

China’s export performance is impressive, particularly since its accession to the World 

Trade Organization (WTO) at the end of 2001. However, the question as to whether 

Chinese workers benefit from the growing exports is still awaiting an answer. Chapter 

7 analyses the wage differentials between exporting firms and non-exporting firms 

using unique economic census data covering all the manufacturing firms in 2004. In 

addition to using robust regressions, quantile regressions and non-parametric matching 

estimators are also employed. The role of ownership, export intensity and location of 

firms in determining the export wage premium are carefully addressed.  

Chapter 8 summarizes the main findings of the thesis, discusses the implications for 

the government and business community in China, as well as for other developing 

countries, and identifies issues for further research. 
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Figure 1. 1 Map of China 

 

Source: Wikipedia. 
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CHAPTER TWO                                      

OVERVIEW OF CHINA’S FOREIGN TRADE 

 

The expansion of foreign trade has been a key focus of the reform process in China 

over the past three decades. Rapid trade expansion, especially exports, is considered 

pivotal to both the sustainability and the economic outcome of reforms. Trade 

response to its liberalization reforms initiated in late 1978 was swift and remarkable. 

As a result, since 2009 the country has grown from a negligible player in the world 

market to the largest merchandise exporter. This chapter reviews the trade policy, 

trade performance, and the structure and main features of China’s foreign trade since 

the 1980s, thus providing a necessary background for further investigation of the 

export performance at the firm level in Chapters 4-7.  

2.1 “REVOLUTIONARY ROAD” TO A FREE TRADE SYSTEM 

The reforms of China’s trade regime were like a revolution that was filled with 

conflicts and debates among the choices of development strategies. During the first 

three decades (1949-1978) since the founding of the People’s Republic of China in the 

fall of 1949, foreign trade played an insignificant role in the country’s economic 

development and was stringently controlled by the Ministry of Foreign Trade. Foreign 

trade during this period was actually conducted by only 12 centralised Foreign Trade 

Corporations. They operated within the planning system with the purpose of 

‘exporting surplus, importing shortage’. In 1953, the volume of China’s foreign trade 

only accounted for 1.5 per cent of the world’s trade and the amount decreased to 0.6 

per cent in 1977 (Fung et al., 2002). Furthermore, most of foreign trade was carried 

out between China and other Socialist countries. Nevertheless, the three decades after 

1979 witnessed a dramatic change in China’s foreign trade system. The major shift of 

trade regime was from an import substitution strategy to a strategy of export-led 
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growth. With the implementation of the ‘Open-door’ policy, China’s foreign trade 

started to speed up, especially in the mid-1990s. This sub-section provides an 

overview of Chinese trade policy reforms over the past three decades and divides the 

whole period into three sub-periods according to the reform process. 

2.1.1 Stage I: Primary Exploration Stage (1979-1993) 

In 1978, the Chinese Communist Party (CCP) decided to ‘treat economic construction 

as the core task with reform and opening up’. Since then, the Chinese government has 

adopted the ‘Opening up’ policy. China’s trade reform during the starting period 

focused on two major tasks, namely, decentralisation of foreign trade rights and 

reform of the foreign exchange system (Lu, 1995). Both foreign trade and foreign 

exchange rate systems were totally controlled by the central government before 1979 

but this changed gradually after the inauguration of the ‘open-door’ policy. Trading 

rights started to be granted to local governments, industrial ministries and production 

enterprises, and the foreign exchange rate became more flexible. 

In 1979, four Special Economic Zones (SEZs) were permitted to establish first in 

southern China as an opening experiment (see Figure 2.1). The cities of Shenzhen, 

Zhuhai and Shantou in Guangdong province, together with Xiamen in Fujian province 

were approved to adopt special policies on trade issues in 1980. Special tax rates for 

foreign investment, duty free treatment of imports of raw materials and intermediate 

goods destined for exported products, as well as exemption from export taxes were 

thereafter implemented. 2  In 1984, the cities of Guangzhou and Zhanjiang in 

Guangdong province, together with 12 other coastal cities in China, were further 

opened up and allowed to establish economic and technological development zones.  

Starting from 1985, the central government decided to further open up to the outside 

world at the regional level in eastern China. Several coastal regions and zones were 

                                                 
2 The fifth special economic zone was approved to be established in Hainan province by the central 

government in 1988.  
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To accelerate export expansion, the Chinese government also took actions to adjust 

the foreign exchange system. The foreign exchange retention system and the 

devaluation of the RMB yuan were introduced to encourage the decentralised 

enterprises to engage in exports. Starting from the early 1980s, the central and local 

governments, as well as exporting FTCs, were allowed to use a varying portion of the 

foreign exchange according to their exports volume. The more that was exported, the 

more was retained, either to finance imports, or to sell on the ‘swap’ markets. So in 

the period 1987-1993, the Chinese government was actually employing a dual foreign 

exchange system, that is, an overvalued official rate and an undervalued swap rate. In 

addition, the official rate has been devalued gradually after the mid-1980s. The 

official rate of RMB per U.S. dollar was devalued from 1.5 in 1980 to 3.7 in July 1986. 

The rate was further devalued by 21.2 percent in December 1989 and then reached 

RMB 8.7 per dollar in January 1991. Between 1978 and 1995, the Chinese currency 

totally depreciated more than 80 percent against the dollar (Lardy, 2002, pp.49). The 

reform of the foreign exchange rate system provided the exporting firms with higher 

earnings on their exports, which greatly enhanced China’s export performance.  

2.1.2 Stage II: Marketisation Reform Stage (1994-2001) 

On January 11, 1994, the State Council announced the ‘Decision on Further 

Deepening the Reform of Foreign Trade’. From then on, China undertook great trade 

liberalisation targeting the establishment of a socialist market economy.  

The first big change was the abandonment of the dual exchange rate system. On 

January 1, 1994, the Effective Exchange Rate and the swap market rate were unified at 

the prevailing swap market rate (Yu, 2008). The government also announced that the 

RMB could be convertible on current account transactions. In 1996, foreign-invested 

enterprises were included in this system. Meanwhile, China embarked on the 

liberalisation of the capital account by first opening up to FDI. From 1995, 

foreign-invested enterprises could engage in state-owned enterprise reform by 

purchasing equity or injecting capital.  
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The second adjustment was reducing custom tariffs to meet the requirement of the 

World Trade Organization (WTO). The average tariff on 225 items of import 

commodities was dropped down to 43.2 per cent, and further reduced to 36.4 per cent 

on 3,371 items of imports in 1993. Two years later, the overall tariff on 4,997 items 

was reduced to 23 per cent, which was reduced again by 6 per cent to 17 per cent in 

1997. Before China’s entry into the WTO, the average applied Most Favoured Nation 

(MFN) tariff was reduced to 15.6 per cent. In addition to cutting tariff, the Chinese 

government also started to abolish quantity restrictions, such as quota and license 

controls, on imports and exports and expanded trade rights to the enterprises. In 1992, 

about 48 per cent of the aggregate export volume was under quota and license control. 

By 2001, the commodities under quota control dropped to 7.7 per cent and 8 per cent 

of total exports and imports, respectively.  

The third move was the promulgation of the Foreign Trade Law, which was issued on 

May 12, 1994 and took effect on July 1, 1994. Before 1994, there were no integrated 

and unified laws concerning foreign trade in China, and there being just some loose 

regulations such as ‘Provisional Rules for the Foreign Trade Agency System’, 

‘Provisional Regulations for Permission to Import Commodities into the PRC’, 

‘Provisional Measures for the Export of Commodities’, ‘Guidelines for Productive 

Enterprises on Trade Rights in Imports and Exports’, etc., which had failed to meet 

the dramatic development of Chinese foreign trade (Gao, 2005). The establishment of 

Foreign Trade Law stood for a new era of Chinese foreign trade. The government 

began to put foreign trade onto a legal track and created a series of legal standards and 

effective safeguards to encourage foreign trade to develop in a healthy and orderly 

way. 

2.1.3 Stage III: Post-WTO Reform Stage (2002-2008)  

On December 11, 2001, China formally became the 143rd member of the WTO after 

15 years of arduous efforts since its application for a membership of the GATT in July 

1986. Since entry into the WTO China has fully adopted the WTO rules and taken 
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major steps to implement its accession commitments and to make extensive reform of 

its trade policy.  

First, a great number of trade-related laws were reviewed and revised to increase the 

level of transparency of its trade and trade-related policies, practices and measures. 

For instance, the Foreign Trade Law, as a general law covering international trade in 

China, was amended and came into force on 1 July 2004 (WTO, 2006). The Customs 

Law which deals with customs and related issues was also revised in July 2000.  

Second, the average applied MFN tariff was further reduced from 15.6 per cent in 

2001 to 9.7 per cent in 2007. The average applied MFN tariffs for agricultural and 

non-agricultural products were 15.3 per cent and 8.8 per cent, respectively, in 2007 

(WTO, 2008). The non-tariff measures had also been simplified and reduced 

progressively. Some import prohibitions were maintained largely due to health and 

safety reasons.  

Third, the service sector was liberalised according to its commitments in the General 

Agreement on Trade in Services (GATS) , which consisted of business services; 

communication services; construction and related engineering services; distribution 

services; educational services; environmental services; financial services; tourism and 

travel related services; and transport services.3 Ongoing trade and investment reforms 

have made China more integrated with the world economy and global rules. This has 

also made China one of the fastest growing economies in the world, with an average 

of almost 9 percent growth per year in real GDP since 2001. 

                                                 
3 The health related and social services, recreational, cultural and sporting services are not included.  
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Figure 2. 2 Overall trend of China’s foreign trade (1978-2010) 

 

Source: Author’s work based on the data from NBSC(2010). 
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2.2 EVOLUTION AND PERFORMANCE OF CHINA’S FOREIGN TRADE 

2.2.1 Overall Trend 

Corresponding to the gradual economic reform and trade liberalisation, China’s 

foreign trade has experienced a phenomenal growth in the past three decades. From 

1978 to 2010, the value of total merchandise trade (in current US$) increased by 18 

per cent per year from 20.64 billion in 1978 to 2,974 billion in 2010. 

As illustrated in Figure 2.2, exports grew much faster (at 18.6 per cent per annum) 

than imports (17.7 per cent). In particular, the growth rate of total foreign trade 

increased by 26.13 percent annually following China’s entry into the WTO, while 

exports and imports grew at 27.29 per cent and 24.83 per cent annually, respectively. 

Equally remarkable were the changes in the trade balance. In 1978, there was a trade 

deficit of US$1.14 billion. The record increased to US$14.90 billion in 1985, but the 

situation changed significantly in the mid-1990s. China held a trade surplus of 

US$5.40 billion in 1994, which grew steadily and hit the new record of US$298.13 

billion in 2008 with a minor decrease in the past two years due to the financial crisis. 

Moreover, the degree of trade openness in the country increased continuously from the 

early 1980s. The ratio of the total trade over GDP increased from 9.74 per cent in 

1978 to over 50 per cent in recent years. It illustrates that China has become one of the 

most open economies in the world.  

2.2.2 Commodity Composition of China’s Foreign Trade 

Since the mid-1980s there also has been a notable compositional shift in China’s 

exports away from primary products into manufactured goods. According to Figure 

2.3, primary goods accounted for nearly half of merchandise exports from China in 

1980. The share remained stable before 1985 but was significantly eroded over the 

following years. From then on, the share of manufactured goods in total exports began 

to increase. As shown by the graph, the share of manufactured goods increased from 

49.43 per cent in 1985 to 95 per cent in 2010, and that of primary goods decreased 

from 50.57 per cent to 5 per cent. 

During the same period, China’s imports also experienced a big change. According to 

Figure 2.4, the share of manufactured goods in total imports decreased from 65.23 

percent in 1980 to 60.39 percent in 1982, and that of primary goods increased from 
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34.77 percent to 39.55 per cent. Following this, there was a sharp growth in the share 

of manufactured goods in total imports and the record reaching 87.48 per cent in 1985, 

while in the same period the share of primary goods decreased significantly to 12.52 

per cent. Between 1986 and 2001, the percentage of manufactured commodities in 

total imports remained stable at about 80 per cent and the share of primary goods 

stayed at about 20 per cent. But during the post-WTO period (2002-2010), there was a 

steady decline in the share of manufactured goods in total imports, while the imports 

of primary goods increased year by year. In 2010, the share of manufactured goods in 

total imports decreased to 68.9 per cent and that of primary goods increased to 31.1 

per cent. 

2.2.3 China’s Foreign Trade by Customs Regimes 

Before 1979, the Chinese government maintained an import substitution regime, 

known as the ‘Ordinary Trade Regime’. In order to accelerate exports, an export 

processing trade regime was introduced in 1979. Unlike the ordinary trade regime, the 

processing trade regime allows duty free import of raw materials and components, 

duty free import of investment goods, concessionary income tax rates, and tax 

holidays. As a result, as shown in Figure 2.5, the share of ordinary exports dropped 

rapidly from over 90 per cent in the early-1980s to around 50 per cent in the 

mid-1990s, and there was a further mild decline between 1996 and 2005. However, 

the share has increased slightly in recent years from 42.95 per cent in 2006 to 46.38 

per cent in 2008. By comparison, the share of processing exports grew remarkably 

from 0.24 per cent in 1982 to 49.54 per cent in 1995. In the following decade, 

processing exports always accounted for more than half of China’s total exports 

(around 55 per cent). But it can be seen from the graph that the amount has decreased 

slightly more recently.  

Figure 2.6 shows the changes in the ordinary imports and processing imports. Over the 

period from the early 1980s to the mid-1990s, the share of ordinary imports decreased 

rapidly from over 90 per cent to 27.41 per cent in 1997. But the decreasing trend 

turned around from 1998 and ascended to a plateau of around 45 per cent.  Starting 

from 2007, the percentage increased significantly to 55 per cent in 2010. During the 

same period, the share of processing imports went up considerately from 6.83 per cent 

to a peak of 49.31 per cent in 1997 before decreasing mildly to 30 per cent in 2010.  
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Figure 2. 3 Exports value by category of commodities 

 

Source: Author’s work based on the data from NBSC(2010).  
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Figure 2. 4 Imports value by category of commodities 

 

Source: Author’s work based on the data from NBSC(2010).  
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Figure 2. 5 The ratio of exports by customs regime 

 

Source: Author’s work based on the data from Ministry of Commerce of the P.R. China.  
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Figure 2. 6 The ratio of imports by customs regime 

 

Source: Author’s work based on the data from Ministry of Commerce of the P.R. China.

0

0.2

0.4

0.6

0.8

1

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

Ordinary imports share Processing imports share Others share



24 
 

2.2.4 The Role of FDI in China’s Foreign Trade 

During the early years of market-oriented reforms, much of FDI investment in China 

went into in production for the domestic market. From the mid-1990s there was a 

notable compositional shift in manufacturing FDI from domestic-market oriented to 

export-oriented production as approval restrictions on foreign ownership share in the 

projects, areas and industry of operation, were gradually relaxed.  

Figure 2.7 illustrates the changes in China’s inward FDI and its contribution to the 

total exports and imports starting from 1993. There was no significant increase in the 

inward FDI in China until the 1990s when the foreign investment laws and domestic 

economic environments were moderately improved. From then on, the actually 

utilized foreign direct investment amount increased steadily from US$27.51 billion in 

1993 to US$105.74 billion in 2010, while the corresponding record was between 0.92 

billion and 11.01 billion over the period 1983-1992. The accumulated FDI accounted 

for US$1048.39 billion dollars between 1979 and 2010. Accompanying the inflows of 

FDI, the share of FDI in total manufacturing exports increased from US$25.24 billion 

in 1993 to US$862.63 billion in 2010 and in the same period the import volume of 

FIEs grew from US$41.83 billion to US$738.39 billion. The share of exports by FIEs 

rose dramatically from 27.51 per cent in 1993 to a peak of 58.30 per cent in 2005, 

before it slightly went down to 54.65 per cent in 2010.  

The contribution of FIEs to the total imports also grew significantly from 40.24 per 

cent in 1993 to 54.46 per cent in 1996, and although there was a slight decline in the 

second half of the 1990s it still accounted for more than half of China’s total imports. 

Since China’s entry to the WTO, the contribution of FIEs to imports increased again 

from 51.83 per cent in 2000 to a peak of 59.70 per cent in 2006, before being followed 

by a mild decrease in subsequent years. A great proportion of literature has confirmed 

that there exists a positive and highly correlated relationship between inward FDI and 

foreign trade in China. But it is worth noting that the contribution of FIEs in China’s 

export and imports has been decreasing recently.
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Figure 2. 7 Inward FDI and its contribution to China’s foreign trade 

 

Source: Author’s work based on the data from NBSC(2010). 
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2.2.5 Regional Distribution of China’s Foreign Trade 

Figures 2.8 and 2.9 highlight the regional distribution of China’s exports and imports. 

It can be seen that China’s exports and imports during the period 1993-2010 were 

concentrated in the eastern regions of China (Guangdong, Jiangsu, Beijing, Shanghai, 

Zhejiang, Shangdong, Tianjin, Fujian, Liaoning). In 1993, 77.01 per cent of Chinese 

exports came from these areas, the performance continuing to increase to 88.5 per cent 

in 2010. 

As shown in Figure 2.8, the coastal regions as mentioned above accounted for 68.94 

per cent of the national imports in 1993. The number increased dramatically to 92.37 

per cent in 2000 and then declined slightly to 88.7 per cent in 2010. Such unevenness 

also occurs within the eastern regions. Guangdong Province always stayed at the top 

position as the largest exporting and importing area. In 1993, it accounted for 40.75 

percent of the total exports, which decreased to 36.88 percent in 2000 and 28.72 per 

cent in 2010. Guangdong province imported 39.40 per cent of the national imports and 

the record dropped to 34.73 percent in 2000 and 23.76 per cent in 2010.  

Meanwhile, the share of exports and imports from Jiangsu Province went up rapidly. 

In 1993, the province accounted for only 5.07 per cent of national exports but the 

record ascended to 17.15 per cent in 2010, while the share for imports increased from 

4.42 percent in 1993 to 13.98 percent in the same period. This trend also holds for 

Beijing, Shanghai, Zhejiang and Shangdong. 

According to the figures, the contribution of Guangdong province in China’s trade has 

been decreasing while the role of other coastal regions in the country’s foreign trade 

has become more important. 
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Figure 2. 8 China’s exports by regions 

 

Source: Author’s work based on the data from NBSC(2010). 
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Figure 2. 9 China’s imports by regions 

 

Source: Author’s work based on the data from NBSC(2010). 
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2.2.6 China’s Foreign Trade in Services  

Like the trade in manufactured goods, the service trade of China has also maintained 

steady growth, with the scale increasing rapidly and structure constantly being 

optimized. China has become an important service trade provider. According to Figure 

2.10, from 1982 to 2009, the total volume of China’s service trade increased 72 times 

from 4 billion dollars to 287 billion dollars. In 2010, China’s service trade reached 

US$362.4 billion, thus ranking fourth in the world. Service exports rose by 17.7 per 

cent annually, while imports increased on average by 16.4 per cent. Correspondingly, 

the share of China in total world service exports and imports also increased 

significantly.  

In the 1980s, both the share of China’s exports and imports in services stayed below 1 

per cent of the world’s total. Since the beginning of the 1990s, the Chinese share has 

grown steadily. The share of China in world service exports increased from 0.7 per 

cent in 1982 to 3.9 per cent in 2009 and the share of China’s imports in services rose 

from 0.5 per cent to 5.1 per cent during the same period. Consequently, China’s world 

ranking grew from eighth in 2005 to fifth in 2009 in terms of service exports. In the 

first half of 2010, service exports surged 31.7 per cent to reach US$166 billion.  

Moreover, we should note that since the 1990s China has also had a deficit in service 

trade. The trade deficit increased from US$0.1 billion in 1992 to US$29.5 billion in 

2009. In 2010, the deficit declined to US$21.9 billion. China’s trade deficits in 

services were mainly contributed to by transportation, insurance, royalties and license 

fees, and tourism, while the other industries, including other business services, 

construction service, consulting, and IT services, have always provided a trade surplus 

.
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Figure 2. 10 China’s trade in services (1982-2009) 

 

Source: Author’s work based on the data from The WTO’s International Trade Statistics Database.
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The structure of the service trade has continued to be optimised. Since the late 1990s, 

the proportion of traditional industries like tourism has decreased year by year (see 

Figure 2.11). The share of tourism in China’s service exports declined from 49.3 per 

cent in 1997 to 30.9 per cent in 2009. The share of transportation rose from 12.1 per 

cent to 18.3 per cent. The emerging industries, such as consulting, construction 

services and IT services have maintained steady growth. In 2009, the emerging 

industries came close to accounting for one third of the total volume of service exports 

Service imports were mostly concentrated in transportation, tourism, and other 

business services, altogether accounting for 84.1 per cent in 1997. However, this 

figure declined to 69 per cent in 2009 due to the increasing demand for service such as 

consulting, insurance, royalties and license fees, and construction services (see Figure 

2.12). The Chinese government is drafting a five-year plan to promote trade in its 

service sectors, with a projected service trade volume of US$600 billion by 2015. The 

proportion of service trade to the country’s overall foreign trade was just 10.9 per cent 

in 2010. It is still at a low level compared to the global average of around 20 per cent. 

The development of service trade is conducive to the transformation of China’s 

foreign trade growth and the promotion of economic restructuring.  

2.3 CHINA’S FOREIGN TRADE: AN INTERNATIONAL COMPARISON 

Figures 2.13 and 2.14 present the share of China’s exports and imports in the world 

market. According to Figure 2.13, the share of Chinese exports increased from 1.80 

per cent in 1990 to 10.35 per cent in 2010. China is now the largest exporter of 

manufactured goods, followed by the United States (8.39%), Germany (8.33%), Japan 

(5.05%) and France (3.42%). China’s growth rate of exports was also greater than that 

of other transition economies, such as Brazil, Russian Fed., and India. Meanwhile, 

unlike China, the contribution to the world’s exports of the major developed countries, 

such as United States, Japan, Germany, France, and United Kingdom, underwent a 

decline, although their export volume was increasing in this period. 
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Figure 2. 11 China’s exports of services by sector in 1997 and 2009 

 

 

Note: The numbers are percentages (%).  

Source: Author’s work based on the data from the Ministry of Commerce, P.R. China.  
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Figure 2. 12 China’s imports of service by sector in 1997 and 2009 

 

 

Note: The numbers are percentages (%). 

Source: Author’s work based on the data from the Ministry of Commerce, P.R. China.
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Figure 2. 13 China’s share of the world’s exports 

 

Source: Author’s work based on the data from NBSC(2010).  
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Figure 2. 14 China’s share of the world’s imports 

 

Source: Author’s work based on the data from NBSC(2010).  
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Figure 2. 15 Major economies’ trade in services and goods in 2009 

 

Source: Author’s work based on the data from International Trade Statistics Database,WTO.
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A similar trend can be seen in the import changes illustrated by Figures 2.14. In 1990, 

China imported US$53.3 billion from the rest of the world and the number increased 

to US$225.1 billion in 2000. But in the new century, there was a steep growth in 

China’s imports, which climbed to US$1,395.1 billion in 2010, leading to China 

overtaking Germany as the second largest importing country. China’s share of world 

imports also ascended from 1.50 per cent in 1990 to 9.07 per cent in 2010. Over the 

same period, other developing countries also increased their imports but with a slower 

growth rate than that of China. In contrast, there was a moderate decrease in the 

volume of imports in the major developed countries.  

Among the world’s major economies in terms of the total volume of trade in services 

and goods, China was ranked fourth in 2009, only behind the EU (27 countries), the 

United States and Germany (Figure 2.15). However, it should be pointed out that the 

share of China’s service trade in its total trade was the lowest among the presented 

countries. It only accounted for 11.5 per cent of its total trade, which was lower than 

the world’s average of 20.4 per cent in 2009. Among the countries, the UK has the 

highest share of service trade in total trade volume (32.5 per cent in 2009), which was 

followed by Spain (29.1 per cent), India (28.7 per cent), the EU (23.4 per cent) and the 

US (23.1 per cent). Therefore, China still has a large potential to develop its service 

trade in future years when compared to the role of its trade in goods. 

2.4 CONCLUSIONS 

In this chapter we have reviewed the policy, performance, structure and features of 

China’s foreign trade. Since the reforms and opening up to international trade and 

investment in 1978, the Chinese government has introduced a series of policies to 

promote exports. In particular, China’s growth in foreign trade increased even faster 

after its accession to the WTO in 2001. As a result, China’s exports and imports 

experienced rapid growth. At the same time, the structure of China’s foreign trade 

exhibits several distinctive features:  
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• China has become a leading world exporter specialising in producing 

labour-intensive manufactured products.  

• Exports due to the processing trade remain the major component of China’s 

exports, while the share of processing-type imports is decreasing.  

• FIEs are still the major foreign trade entity and the share of FDI-based foreign 

trade is still over 50% but the figure has decreased in recent years. 

• Foreign trade is severely unbalanced between the regions. The coastal regions 

of China such as Guangdong, Shanghai and Jiangsu are the major contributors 

to exports and imports, while the inland regions account for a very small 

proportion. 

• Foreign trade in services has also experienced a fast growth and some 

compositional changes. 

• China is now the largest exporter and second largest importer of manufactured 

goods but the share of service trade in its total trade is still lower than the 

world average. 



39 
 

CHAPTER THREE                                    

STUDIES OF FIRMS IN INTERNATIONAL TRADE 

 

Researchers have long been searching for the driving forces of international trade. 

Traditional (or ‘old’) theories of international trade explain the flow of goods between 

countries in terms of comparative advantages in productivity or factor endowments. 

International commerce takes the form of inter-industry trade. The workhorse model, 

the Heckscher-Ohlin model, states that countries will specialise in and export products 

which use their relatively abundant factors intensively. However, many economists 

argue that the traditional trade models provide no explanation towards intra-industry 

trade. Empirical evidence of intra-industry trade in the 1970s led to the emergence of 

the ‘new’ theories of international trade. Following pioneering papers by Krugman 

(1979) and Lancaster (1980), ‘new’ trade models emphasize scale economies and 

preference diversity as the driving forces for trade. In a seminal contribution, Helpman 

and Krugman (1985) integrated old and new trade theories by embedding horizontal 

product differentiation and increasing returns to scale in a model featuring 

endowment-based comparative advantages. This ‘integrated’ framework soon became 

a standard paradigm for analysis in this field.  

Although both ‘old’ and ‘new’ trade theories are powerful in explaining inter-industry 

and intra-industry trade, they pay relatively little attention to firms that actually drive 

trade flows. Even though the new trade theories incorporate the role of the firms, they 

are still assumed to be identical, at least within each industry. This assumption 

facilitates the general equilibrium analysis that is core to international trade, but it is 

inconsistent with the substantial variation in productivity, capital intensity and skill 

intensity observed across firms within narrowly defined industries (Bernard et al., 

2007). Therefore, little is known of how heterogeneous firms might react to increased 

globalisation. With the increased availability of micro datasets of firms in the late 
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1980s, 1990s and onwards, it became clear that there was in fact vast heterogeneity 

across producers within industries, in terms of size, productivity, capital, skill 

intensity, and wages. 

Recent years have seen increasing interest in analysing the role of firm heterogeneity 

in international trade, especially since the first publication of Bernard and Jensen 

(1995) that looked at the differences between exporters and non-exporters in the U.S. 

manufacturing sector. According to Greenaway (2004), such research, shifting away 

from countries and industries to firms and individuals, has been triggered by the 

interaction of three things. The first is the growing availability of firm-level, 

product-level and worker-level data, offering opportunities to conduct analysis at the 

micro level. Second, more powerful econometric tools have been developed. Third, 

the development of new ‘new’ trade theories emphasising firm heterogeneity has 

further stimulated the research in this field. This chapter provides a brief literature 

review of recent studies of firms in international trade, including both empirical and 

theoretical papers. It summarises the key differences between exporting firms and 

non-exporting firms (Section 3.1), reviews the empirical findings from the first wave 

of microdata research (Section 3.2), and shows the development of heterogeneous 

trade models inspired by empirical evidence (Section 3.3). Section 3.4 presents some 

new research dimensions stimulated by theoretical developments. A review of 

literature on the export behavior of Chinese firms is also provided in Section 3.5. 

Section 3.6 summarises the chapter.  

3.1 EXPORTERS VS. NONEXPORTERS 

The first wave of microeconomic data research revealed two stylised facts. First, 

exporting is a relatively rare firm activity. Second, exporting firms are systematically 

different from non-exporters.4 Bernard and Jensen (1995) present evidence from the 

                                                 
4 The literature on firms in international trade has been concerned almost exclusively with exporting, 

largely due to limitations in datasets. As a result, the new theories of heterogeneous firms and trade were 
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U.S. manufacturing sector showing that exporting establishments made up only 10.4 

per cent of the manufacturing plants in 1976 and 14.6 per cent in 1987. Bernard et al. 

(2007) use data from the 2002 U.S. Census of Manufactures and show that the overall 

share of U.S. manufacturing exporters is about 18.0 per cent. Similar evidence is also 

found in other countries and the percentages vary with samples. As shown in Table 3.1, 

while the fraction for Norway is considerably high at 40 per cent, figures for France, 

Japan, Chile and Colombia are in the same 20 per cent range as the US fraction. 

Table 3. 1 Share of exporting firms in manufacturing firms 

Country Year 

Share of exporters over total 

number of manufacturing 

firms (%) 

United States 2002 18.0 

Norway 2003 39.2 

France 1986 17.4 

Japan 2000 20.0 

Chile 1999 20.9 

Colombia 1990 18.2 

Source: World Trade Report 2008 (WTO, 2008, pp.53).  

In addition, there is considerable variation in export market participation rates and the 

shares of exports over total sales across industries within manufacturing. Bernard et al. 

(2007) show that the share of exporters in the U.S. manufacturing sector in 2002 

ranged from only 8 per cent in the apparel sector to 38 per cent in the computer and 

electronic products industry. The average share of shipments exported is 14.0 per cent 

for the manufacturing sector as a whole. But again there is substantial variation across 

industries, ranging from 7 per cent in the beverages and tobacco products sector, to 21 

per cent in the computer and electronic products sector.  

                                                                                                                                               

developed to explain firm export behavior but yield a few predictions for firm import behavior and FDI. 

Therefore, I focus on research about the export behaviour of heterogeneous firms in this chapter.  
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Evidence also shows that exporting is concentrated. A minority of the firms that 

export make up the bulk of exporting activity measured on a value basis. Based on a 

ranking of a country’s firms in terms of their individual exports, the contributions of 

the largest exporters to overall exports can be calculated. The share of total exports 

accounted for by the largest 1, 5 and 10 per cent of exporting firms respectively are 

presented in Table 3.2 for a number of countries. Figures show that in most of the 

sample countries, the largest 5 per cent of exporting firms account for more than 

three-quarters of total exports. 

Table 3. 2 Share of exports accounted by largest exporters 

Country Year Top 

1% 

Top 

5% 

Top 

10% 

United States 2002 80.9 93.0 96.3 

Belgium 2003 48.0 73.0 84.0 

France 2003 44.0 73.0 84.0 

Germany 2003 59.0 81.0 90.0 

Hungary 2003 77.0 91.0 96.0 

Italy 2003 32.0 59.0 72.0 

Norway 2003 53.0 81.0 91.0 

UK 2003 42.0 69.0 80.0 

Chile 1999 49.1 82.3 96.5 

Source: World Trade Report 2008 (WTO, 2008, pp.54).  

Exporters are not only found to be rare but also substantially and significantly 

different from non-exporters along a number of dimensions, even in the same industry 

and region. A large number of studies have documented that exporters are relatively 

larger and more productive, use more skilled workers, are more technology and capital 

intensive, and pay higher wages than their non-exporting counterparts. The superior 

performance of exporters is typically termed as the so-called exporter premia, defined 

as the ceteris paribus percentage difference of firm-specific characteristics between 

exporters and non-exporters (Wagner, 2007). These premia are usually computed from 
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a regression of log firm characteristics, such as employment, value added per worker 

or average wages, a current export status dummy variable and a set of firm-specific 

control variables. For example, Bernard et al. (2007) show that among the U.S. 

manufacturing firms exporters are significantly larger than non-exporters, by 

approximately 97 per cent for employment and 108 per cent for shipments; they are 

more productive by roughly 11 per cent for value-added per worker and 3 per cent for 

total factor productivity; they also pay higher wages by around 6 per cent. Finally, 

exporters are relatively more capital-intensive and skill-intensive than non-exporters 

by approximately 12 and 11 per cent, respectively. These results are confirmed by 

Mayer and Ottaviano (2007). Among the exporter premia, the productivity premium 

of exporters has attracted much more attention in the existing studies. The relationship 

between firm productivity and exports has become another core topic in the first wave 

of studies of firms in international trade. 

3.2 EXPORTING AND PRODUCTIVITY  

One of the questions raised by the early researchers was the nature of the positive 

correlation between export status and productivity. Theories suggest at least two 

alternative but not mutually exclusive hypotheses that can explain why exporters are 

more productive than non-exporters. The first hypothesis points to the self-selection of 

the more productive firms into export markets (Clerides et al., 1998; Bernard et al., 

2003). It is argued that there exist sunk costs associated with exporting, which hence 

provide an entry barrier that less productive firms cannot overcome. Furthermore, 

firms may improve their productivity performance today and start exporting tomorrow. 

Thus the productivity premia of exporters may be partly explained by ex ante superior 

performance. The second hypothesis points to the role of post-entry effects of exports 

on productivity, that is, learning-by-exporting effects (Van Biesebroeck, 2005; De 

Loecker, 2007). Knowledge flows from international buyers and competitors help to 

improve the post-entry performance of export starters. Moreover, exporters must 
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improve faster than firms who sell their products domestically only because they are 

exposed to more intense competition.  

Summarising the results from 45 empirical studies with data from 33 countries 

published between 1995 and 2006, Wagner (2007) argues that exporters are more 

productive than non-exporters, and that the more productive firms self-select into 

export markets, while exporting does not necessarily improve productivity. The same 

conclusion is also drawn from the work of the International Study Group on Exports 

and Productivity (2008) of 14 countries, including Austria, Belgium, Chile, China, 

Colombia, Denmark, France, Germany, Italy, Ireland, Slovenia, Spain, Sweden, and 

the United Kingdom. They find evidence in favour of the self-selection hypothesis for 

the less developed countries and for all EU-countries with data sets based on a large 

enough number of export starters. Meanwhile, they find evidence in favour of the 

learning-by-exporting hypothesis for only one (Italy) out of 14 countries. However, it 

should be noted that the paucity of evidence on learning-by-exporting from earlier 

studies may result from the methodologies used. A number of recent studies find a 

positive effect of export experience on productivity using more sophisticated 

estimation techniques, including the matching technique, difference-in-differences 

estimator, and controlling for the bias caused by the self-selection of the most 

productive plants into exporting (Van Biesebroeck, 2005; Fernandes and Isgut, 2007; 

and De Loecker, 2007).  

3.3 HETEROGENEOUS FIRMS AND TRADE 

The first wave of empirical findings from micro data on plants and firms challenges 

the existing models of international trade and inspires the development of new 

theories emphasising firm heterogeneity (Bernard et al., 2012). Clerides et al. (1998) 

is one of the first studies to model the export decisions of firms in a discrete choice 

framework. In their model, more productive firms with lower marginal costs earn 

higher profits but not all firms export. Sunk costs and firm heterogeneity interact and 
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the most productive firms self-select into export markets. A formal general 

equilibrium model of heterogeneous firms and international trade was developed by 

Melitz (2003).  

The work of Melitz (2003) was a major breakthrough in the development of 

international trade theory at the beginning of the new century. His model addresses the 

above empirical challenges by combining a model of industry equilibrium featuring 

heterogeneous firm productivity, as in Jovanovic (1982) and Hopenhayn (1992), with 

a model of trade based on variety preferences and increasing returns to scale, as in 

Krugman (1980). In this model, firms are assumed to differ in terms of their marginal 

productivity of labor (the only factor of production). The productivity of each firm is 

randomly drawn from some distribution, and firms do not know their productivity 

prior to starting production. The other assumption is related to trade barriers. In order 

to sell part of its output abroad, a firm has to pay not only a variable cost (the iceberg 

type as in Krugman), but also a fixed cost. These two assumptions give rise to a series 

of new features. More productive firms earn larger profits. Because of the presence of 

a fixed cost of entering foreign markets, only a small fraction of the firms are 

sufficiently productive and will be able to export. These firms benefit from opening to 

trade (through an increased demand for their goods), whereas the other firms suffer 

the additional competition from foreigners. The factors of production will therefore be 

partially reallocated towards the most productive firms, inducing an increase in 

aggregate productivity. Summing up, the new ‘new’ trade theory models have two 

features in common (Baldwin, 2005). First, firms within the same sector differ in 

terms of their marginal costs (inverse productivity). Second, partition in the sector 

occurs due to the presence of sunk costs of entry to both domestic and foreign 

markets.  

The core Melitz (2003) model is now being developed in various ways. Helpman et al. 

(2004) extend the Melitz model by introducing several sectors (instead of only one), 

some of which are characterized by more firm heterogeneity than others. The goal is 

to show that the extent of the differences among firms in productivity plays an 
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important role in explaining the structure of international trade, notably the volume of 

FDI sales relative to the volume of exports. The key result is that the most productive 

firms globalise by setting up production facilities overseas rather than through 

exporting. Bernard et al. (2007) embed heterogeneous firms into a model of 

comparative advantage and analysed how firm, country, and industry characteristics 

interact as trade costs fall. They combined the heterogeneous firm trade model of 

Melitz with traditional cross-country differences in endowments and cross-industry 

differences in production technology. They showed that the behavior of heterogeneous 

firms magnifies a country’s comparative advantage and thereby creates a new source 

of welfare gains from trade. The relative growth of high-productivity firms raises 

aggregate productivity in all industries, and productivity growth is strongest in 

comparative-advantage sectors. Melitz and Ottaviano (2008) combined firm 

heterogeneity with quasi-linear preferences to generate endogenous mark-ups that 

vary with firm productivity, market size and trade integration. Though this model 

follows many features of Melitz (2003), it has two specific characteristics that 

determine different and more realistic predictions about markup distribution. First, the 

demand side is specified as a linear demand system with horizontal product 

differentiation, which enables authors to incorporate endogenous markups. Second, 

trade operates through an increase of product market competition, instead of through 

the increased labour market completion channel. Firms respond to this tougher product 

market competition by setting a lower markup that outweighs the selection effect 

according to which the most productive firms survive and set higher markups.  

By introducing firm-level heterogeneity, new ‘new’ trade models are able to explain 

micro-level facts inconsistent with previous theories. It also has implications at the 

macro-level. First, it has led in turn to a re-evaluation of the dominant empirical model 

used to explain aggregate trade flows, the gravity model, where the volume of trade 

between two countries increases with their economic mass and declines with trade 

resistance (Tinbergen, 1962). Models of firm heterogeneity and trade have yielded 

new insights for the gravity equation by highlighting a distinction between the 
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extensive margin (the measure of exporting firms) and the intensive margin (average 

exports conditional on exporting). The first to consider this were Helpman, Melitz and 

Rubenstein (2008). Using a two-stage estimation procedure that corrects for both 

sample selection bias, which occurs when there is zero trade between country-pairs, 

and for asymmetries in trade flows between countries, they find current testing of the 

gravity model conflates the intensive margin of exporting with what is in fact 

adjustment at the extensive margin. The second important work on the gravity model 

is Chaney (2008). He illustrated how accounting for the importance of the extensive 

margin in international trade flows and heterogeneous firms alters the standard gravity 

equation; thereby reversing the previously predicted effect that the elasticity of 

substitution has on the elasticity of trade flows. Specifically, Krugman (1980) predicts 

that a higher elasticity of substitution between goods magnifies the impact of trade 

barriers on trade flow, where Chaney (2008) shows that the effect on trade flows are 

actually dampened by higher levels of elasticity of substitution.  

The development of the heterogeneous-firm trade model also provides new insight 

into the relationship between trade and wage inequality. One of the studies is the work 

of Helpman, Istkhoki and Redding (2010), who considered a number of additional 

elements, including search frictions, bargaining between workers and employers, 

idiosyncratic march quality, and employer testing to a heterogeneous firm model of 

trade. They derived several important implications for the trade and labour market. 

They showed that more productive firms pay higher wages. Exporting increases the 

wage paid by a firm with a given productivity. Trade opening enhances wage 

inequality and once the economy is open to trade, the relationship between wage 

inequality and trade openness at first increases and later deceases. Finally, they 

showed that trade opening can either raise or reduce unemployment.  

More recently, the Melitz model has been further extended by incorporating a product 

element. Bernard et al. (2010, 2011) develop a general equilibrium model of 

multiple-product, multiple-destination firms and show that the model provides a 

natural explanation for key features of the distribution of exports across firms, 
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products and countries. In their model, varieties are reinterpreted as “products” rather 

than “firms”. Productivity draws are positively correlated across products within firms. 

Through modeling firms’ decisions about the optimal range of products to produce 

and export to each market, they both accounted for new features of disaggregated 

trade data and illuminated the mechanisms underlying more aggregate economic 

relationships.  

3.4 NEW RESEARCH DIMENSIONS AT THE MICRO LEVEL 

Recently the availability of statistics about products and individual workers permit 

examination of a number of new dimensions of international trade. Bernard et al. 

(2011) shed new light on gravity models and find that the negative effect of distance 

on bilateral trade is largely explained by the extensive margins of numbers of firms 

and products. While distance reduces the intensive margin of exports of a given 

product by a given firm, average firm-product exports are largely uncorrelated with 

distance because of endogenous changes in export composition. Across firms, they 

find that trade liberalisation induces firms to reduce the range of products they 

produce, and firms exporting many products also serve many destinations and export 

more of a given product to a given destination. Within firms, the distribution of 

exports across products is highly skewed and product selection accounts for a 

substantial proportion of the overall variance of exports.  

The early empirical literature on firm heterogeneity in international trade concentrated 

almost exclusively on firm export behavior, since only exporting information was 

recorded in censuses of domestic production or manufacturing. More recent work 

using firm-level trade transaction data has begun to examine heterogeneity in firm 

import behavior. Bernard et al. (2007) find that, for U.S. manufacturing firms, 

importers exhibit similar heterogeneity as exporters. Importers are bigger, more 

productive, pay higher wages and are more skill and capital-intensive than 

non-importers. And moreover, importing is somewhat rarer than exporting and there is 



49 
 

substantial variation across industries. The share of export-only firms is positively and 

significantly correlated with industry skill intensity, while the share of import-only 

firms is negatively but not significantly correlated with industry skill intensity. Blaum 

et al. (2010) propose a simple model of import demand to test its qualitative 

predictions using firm-level data. The model predicts that more productive firms select 

into importing, import more products and import more varieties of each product. 

Using a comprehensive dataset of French manufacturing firms, they show that all of 

those extensive margin predictions are borne out. On the intensive margin, the key 

prediction is that more productive firms should have lower expenditure shares on each 

variety of each product conditional on the firm’s sourcing strategy; productivity 

should be irrelevant.  

In addition to analysing a firm’s heterogeneity in importing, some work has 

considered the role of firm heterogeneity in the decisions of firms to set up an 

overseas affiliate. While Melitz (2003) focuses on exports, Helpman et al. (2004) 

generalise the analysis to incorporate horizontal FDI, allowing firms to establish an 

overseas affiliate. They show that the share of total foreign market sales accounted for 

by the sales of foreign affiliates is larger in industries with greater sales dispersion. 

Using Bureau of Economic Analysis microdata on U.S. firms and their overseas 

affiliates, Yeaple (2009) provides further evidence in support of theories of 

heterogeneous firms and FDI. Consistent with firm selection, more productive U.S. 

firms own affiliates in a larger number of countries and these affiliates generate 

greater revenue on sales in their host countries than at home. Consistent with country 

selection, as a country becomes more attractive to U.S. multinationals, it attracts 

progressively smaller and less productive firms.  

3.5 EMPIRICAL STUDIES OF EXPORTING FIRMS IN CHINA 

With the availability of Chinese firm level data, the export behavior of Chinese 

manufacturing firms has received increasing attention. A few studies have examined 
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the determinants of export performance, such as productivity, R&D, credit constraints, 

industrial competition, product subsidies, and FDI spillovers. Huang et al. (2008) 

explore the determinants of exports at the firm level using a balanced panel data of 

101,355 firms from 2001 to 2003 and they find that research and development has not 

been a contributing factor to the export success of Chinese firms, even in high-tech 

sectors. However, they show that the major contribution to the increase in Chinese 

exports is through collaboration with foreign investors and fierce domestic 

competition. Drawing on matched Chinese firms during the period 2000-2002 from 

the World Bank investment climate survey 2003, Yang and Mallick (2010) find that 

productive Chinese firms are more likely to export.  Yi and Wang (2011) restrict the 

sample to a particular province, Zhejiang, and show that sunk costs, productivity, firm 

size, foreign ownership, industry competition and spatial concentration are positively 

associated with the decision to export, while state ownership has a negative 

association with the probability of exporting. Sun and Hong (2011) investigate the 

impact of the ownership structure on the relationship between export participation and 

productivity of the firms. They provide strong evidence that exports played an 

important role in enhancing firm productivity. Foreign companies had higher 

probabilities of exporting but they benefited less from exporting activities, compared 

with domestic exporters.  

Jarreau and Poncet (2010) using panel data from Chinese customs for 1997-2007 show 

that credit constraints restrict international trade flows and affect the sectoral 

composition of the activity of firms. They confirm that credit constraints provide an 

advantage to foreign-owned firms and joint ventures over private domestic firms as 

their export performance is systematically greater in sectors with higher levels of 

financial vulnerability measured in a variety of ways. After controlling for 

productivity and the endogeneity of a firm’s capacity for external borrowing, Yu and 

Li (2009) also find strong evidence that Chinese firms that are more capable of 

obtaining external finance are shown to have high levels of exports. Moreover, they 
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show that exports of foreign firms are less sensitive to the firm’s access to external 

finance from financial intermediaries.  

Beside the effects of firm-specific characteristics on their export performance, some 

other economists focus on the external determinants of export performance. Zhao and 

Zou (2002) examine two key external factors, namely, industry concentration and firm 

location, in the context of Chinese manufacturing firms. The authors find that both 

domestic market concentration and firm location are potent predictors of the export 

propensity and export intensity of Chinese firms. Using longitudinal data for 213,662 

manufacturing firms in China from 1998 and 2005, Fung et al. (2008) show that firms 

that have competitive advantages in the domestic market are more likely to export and 

have higher levels of export intensity. There are also some studies taking foreign 

direct investment as an important external determinant of export performance of 

individual firms. Sun (2009) presents evidence of the cultural, educational and 

sporting product manufacturing industry in China from 2000 to 2003, and finds that 

there are export spillovers from FDI in the industry. Using panel data from Chinese 

customs for 1997-2007, Florian and Poncet (2011) show that the capacity of domestic 

firms to start exporting new varieties to new markets positively respond to the export 

activity of neighboring foreign firms for that same product-country pair. However, 

they find that foreign export spillovers are limited to ordinary trade activities and no 

foreign export spillovers are found for processing trade.  

The impact of exporting on the performance of firms is another interesting topic. The 

first study on this question was Kraay (1999), who investigated whether firms learn 

from exporting, using a panel of 2105 industrial enterprises between 1988 and 1992. 

He finds that past exports of the sample of industrial firms in China are significantly 

associated with higher labour productivity, total factor productivity, and lower unit 

costs, suggesting that firms do in fact reap efficiency benefits from exporting. Wang et 

al. (2009) show that exporters are more productive and exporting participation 

promotes the productivity of these firms by analysing a Chinese firm-level dataset 

from 1997 to 2000. Their test for the relative timing of export behavior and gains in 
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productivity provides strong evidence for the existence of learning-by-exporting 

effects rather than self-selection effects. Yang and Mallick (2010) using the different 

data and method also obtain the same results.  

3.6 CONCLUSIONS AND RESEARCH QUESTIONS 

A review of the literature on firms in international trade in this chapter suggests that 

the past fifteen years have witnessed a shift of research focus in international trade 

away from the macro level to the micro level. Empirical findings from micro-data on 

plants and firms posed a number of challenges to traditional theories of international 

trade and have stimulated the development of new models of heterogeneous firms and 

trade. Empirical studies of China could provide some new evidence from the 

perspective of a large and open developing economy. As most of the existing studies 

focuses on the export-productivity relationship, many other aspects relating to 

exporting firms await further study. To add to the literature, four topics are explored in 

the rest of this thesis. 

• Agglomeration and export performance  

Exports may cause positive externalities and technological spillovers within the 

exporting sector and in non-exporter sectors. Several specific questions will be 

explored. Does the presence of exporter clustering increase a firm’s chances of being 

an exporter? If yes, are these industry spillovers region-specific? Will the relationship 

between exporter clustering and export participation of firms be nonlinear due to 

congestion costs?  

• Patterns and determinants of export survival 

Export durations not only matters for the learning-by-exporting effects for firms but 

also plays a critical role in the aggregate export growth for a country. Several specific 

questions will be addressed. What is the pattern of export duration of Chinese firms? 

How is it affected by the firm-specific characteristics? Have Chinese exporting firms 

faced a higher risk following the country’s accession to the WTO? 
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• Innovation and high-tech exports 

The success of Chinese high-tech exports has attracted considerable attention. 

Previous research based on macro data find that Chinese high-tech exports are mostly 

conducted by foreign firms through processing trade. The following questions will be 

explored. Has this situation been changed? Does innovation matter for Chinese 

high-tech exports in recent years? What is the role of indigenous firms in high-tech 

exports? 

• Export wage premium in the manufacturing sector 

The wage premium of exporters is found in many countries. When a country like 

China is abundant in cheap labour, does the proposition still hold? And to what extent 

has it been affected by the ownership, export orientation and location of firms? How 

does the wage premium change with wage distribution? All these questions will be 

investigated. 
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CHAPTER FOUR                                

AGGLOMERATION AND EXPORT PERFORMANCE 

 

4.1 INTRODUCTION 

The determinants of export participation at the firm level have been extensively 

investigated since the mid-1990s when Bernard and Jensen (1995) published their first 

of a series of papers to look at the differences between exporters and non-exporters in 

the case of the U.S. During the years following their pioneering works, both empirical 

and theoretical studies on the export activity of firms, and its causes and consequences 

proliferated all over the world. 5 One of the key findings is that exporting firms 

outperform firms that supply the domestic market only with respect to productivity 

performance. Most studies point at the self-selection of more productive firms into 

foreign markets due to the sunk costs related to exporting activities, as the most likely 

explanation for such differentials. 

While the existing economic literature mainly focuses on the role of firm 

heterogeneity such as productivity (Roberts and Tybout, 1997), firm size (Wagner 

2001), and innovation activities (Caldera, 2010) in determining the export decisions of 

firms, scholars from the international business field argue that it is insufficient to 

understand exporting behaviour of a firm from a purely internal perspective. 

Exporting should be taken as a strategic response by management to the interplay of 

internal and external forces of firms (Cavusgil and Zou, 1994; Sousa et al., 2008). 

This chapter contributes to this argument by examining the impact of agglomeration of 

exporting firms as a key external factor on export performance while controlling for 

                                                 
5 See surveys by Greenaway and Kneller (2005) and Wagner (2007). 
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firm heterogeneity using a very rich panel data of Chinese manufacturing firms over 

the period of 1998-2007.  

Following recent studies on the export spillovers like Koenig (2009) and Koenig et al. 

(2010), this study adds to the literature from the perspective of a large and open 

economy in the Chinese context. In addition to examining the existence of export 

spillovers as it’s done in other works, this study goes further by exploring curvilinear 

relationship between exporter clustering and export performance of manufacturing 

firms, possibly resulting from the congestion costs. Moreover, whether or not the 

export spillovers are restricted to a specific industry and region is also examined. The 

analyses here are conducted in terms of both export participation and export intensity 

specifications. 

To preview some of the main findings of this chapter, it is found that in general 

agglomeration of exporting firms has had a positive effect on both the likelihood of 

export participation and the level of export intensity of Chinese manufacturing firms. 

It is found that this relationship has an inverted-U shape. That is, the diseconomies 

effect of export-agglomeration may appear if the degree of agglomeration of similar 

firms in the same region is too high. Moreover, export spillovers are likely to be 

industry and region-specific. The pool of local exporters only benefits firms in the 

same sector within the same region.  

The rest of this chapter is organized as follows. Section 4.2 discusses the theoretical 

background and hypotheses. Section 4.3 documents the econometric model and 

estimation strategy and Section 4.4 presents the data and summary statistics. Section 

4.5 discusses the results while section 4.6 concludes.  

4.2 THEORETICAL BACKGROUND AND HYPOTHESES 

Since the seminal empirical and theoretical contributions of Bernard and Jensen (1995) 

and Melitz (2003), research focus in international trade has shifted from country and 
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industry level to the firm level. These studies emphasise the heterogeneity of firms 

and their critical role in shaping international trade flows. One of the fundamental 

insights in this strand of research is that more productive firms are more likely to 

export than less productive firms, due to the fixed and variable costs of exporting 

(Roberts and Tybout, 1997). 6 Based on these theories, it can be expected that any 

aspects of firm heterogeneity and business environment which could affect the 

efficiency and trade costs of firms would finally influence their exporting behaviour. 

However, for a long period, numerous economic studies only tested the impact of the 

heterogeneous characteristics of firms, in particular, productivity on the export 

decision, without considering the influence of external forces such as 

export-agglomeration economies on the export performance of firms.  

In fact, researchers of the international business field have long been aware that it is 

necessary in the analysis of export performance to examine external factors that affect 

a firm’s efficiency, trade cost as well as export-related strategic management, in 

addition to internal forces such as firm characteristics and product characteristics 

(Cavusgil and Zou, 1994). Sousa et al. (2008) claimed in a comprehensive review of 

52 empirical articles on the determinants of export performance published between 

1998 and 2005 that ‘export performance should be assessed at the two broad levels - 

the external environment level and the internal level’ (Sousa et al., 2008, p.363). In 

response to their call, a growing number of recent papers have investigated the effects 

of internal and external factors simultaneously. For example, Zhao and Zou (2002), 

and Clougherty and Zhang (2009) investigate the impact of domestic competition on a 

firm’s export behaviour while controlling for firm heterogeneity. Aitken et al. (1997) 

and Greenaway et al. (2004) examine the effect of FDI inflows and find that the 

probability that a domestic plant exports is positively correlated with proximity to 

multinational firms.  

                                                 
6 Economists usually relate sunk costs of exporting to the adaptation of products to foreign customers 

demand and foreign market standards or the establishments of a distribution network abroad. 
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Although the export spillovers from the FDI firms have received much attention, few 

studies have specifically addressed the importance of having exporters in a firm’s 

geographic vicinity on the decision to export, and the existing evidence is mixed. 

Clerides et al. (1998) analyse the existence of spillovers by regressing export 

participation on regional and industry export intensity. They find that, for Colombia, 

the presence of many exporters increases a firm’s chances of itself being an exporter. 

Aitken et al. (1997) find that general export activity (domestic exporters and 

multinational exporters) has no effect on the probability of exporting for domestic 

firms (such as in the case of Mexico). However, the exports from multinationals 

increase the probability of exporting for other firms. Bernard and Jensen (2004) use a 

panel of US manufacturing plants to test the role of export spillovers in export 

decisions and find there is no evidence for the importance of export activity by other 

firms in the same industry. Koenig (2009) investigates whether export spillovers are 

destination specific and finds evidence for destination and industry specific export 

spillovers. Koenig et al. (2010) go one step further in the disaggregation and find that 

positive export spillovers are destination-product specific.  

Positive export spillovers, which in the literature are referred to as the effect of 

exporters on neighbouring firms export performance, are always expected because the 

variable or fixed costs of exports could be reduced via sharing, matching and learning 

mechanisms (Duranton and Puga, 2003). Exporter clustering favours the creation of 

pools of specialised workers. This implies that it will be easy for other firms to find 

the employees of their needs and thus minimise the costs associated with search and 

training. It thus could increase firm productivity and consequently foreign entry. 

Additionally, agglomeration effects could result in better infrastructure and specialised 

service, allowing local firms to share specialised services, save transportation costs, or 

manage efficiently their purchases of inputs. Moreover, concentration of exporting 

firms is thought to facilitate the exchange of information and knowledge about foreign 

markets through face-to-face communication of tacit knowledge, or the mobility of 

human capital among firms. 
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Yet, the agglomeration of exporting firms could also hinder the international 

expansions of firms via congestion costs. Such diseconomies of scale can be realised 

not only through increased traffic and pollution but also via intense competition in the 

labour and input markets. One of the stylised facts in international trade is that 

exporting firms pay higher wages than non-exporting firms, especially to high-skilled 

workers (Bernard and Jensen, 1999). Therefore, when non-exporting firms decide to 

start exporting, the export wage premium forces them to poach skilled workers from 

other non-exporting firms, not from exporting firms. In this situation, non-exporting 

firms are always exposed to the threat of labour poaching by exporting firms. As a 

result, the pool where these non-exporting firms can select skilled workers is 

dependent on what fraction of local firms are non-exporters. Consequently, 

agglomeration of exporting firms could have either positive or negative effects on the 

entry of exporters depending on which ones dominate. This may be the reason that 

Barrios et al. (2003), Bernard and Jensen (2004) and Lawless (2010) do not find 

evidence for export spillovers. According to these discussions, it can be hypothesized 

that the effect of agglomeration on the probability of being an exporter may be 

non-linear.  

In addition to the non-linear relationship, the export spillovers may be restricted to the 

same region and same industry. First, geographic proximity and industrial similarity 

could be important for transmitting and utilising knowledge. Second, if the workers 

cannot move freely from one region or industry to another within a country, the 

inter-regional or industrial spillovers might be weak. Adams (2002) shows that 

knowledge spillovers are stronger within a given distance. Xu and Sheng (2011) find 

that domestic firms benefit more from the presence of foreign firms in the same sector 

within the same region. In this chapter, the interest lies in in testing whether the 

spillovers from the export neighbours are region and/or industry-specific.  
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4.3 ECONOMETRIC APPROACH 

In this section, empirical approaches are discussed to investigate the relationship 

between agglomeration of exporters and export performance, which is measured by 

their export status and export intensity, respectively. The different measurements of 

export performance guide us to use different estimation methods.  

4.3.1 Agglomeration and Export Participation 

Following a similar approach as Roberts and Tybout (1997) and Bernard and Jensen 

(2004), a firm’s decision to export as a binary choice model is specified using a latent 

variable framework: 

* β µ ε= + +
123

it

it it i it

e

y x                            (4.1) 

*1 [ 0]= >
it it

y y                             (4.2) 

where ��� denotes the export status of firm i at time t, taking value 1 when the firm 

reports positive export sales ���
∗  and 0 otherwise; ���	represents the covariates which 

vary across the firms, regions and industries. The composite error term ��� is made up 

of two components. �� is a firm-specific effect which captures time-invariant 

unobserved firm heterogeneity (such as managerial ability) that may affect the export 

decision, and 	�� is an unobserved shock which can be rationalised as the demand or 

profit shock in the export market and may affect the firm’s decision to export in a 

given year. 

As we are interested in the effect of agglomeration on the overall propensity to export, 

we empirically include the agglomeration variables in a dynamic panel probit model 

of the form: 

1 1 1 1Pr( 1 | , , ) ( )
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123
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where ��� is a dummy variable which is equal to 1 if firm i has positive export sales 

in year t and 0 otherwise; Φ is the cumulative normal distribution function. ���
�  is 

the lagged export status of firm i, which is included to capture the persistence in the 

firm exporting decision due to the presence of sunk costs (Roberts and Tybout, 1997). 

All other components of the model are defined as before.  

The most restrictive version of the model assumes that the error 	�� 
is independent 

across time and firms and imposes the restriction � = 0. This produces the standard 

pooled probit estimators which ignore possible serial dependence and unobserved 

heterogeneity which cannot be attributed to the variable, ���
� 
However, firms are 

heterogeneous in some unobserved attributes which might affect their individual 

propensity to export. In order to take these differences into account, fixed and random 

effect panel models could be used. However, unlike the linear models, it is impossible 

to eliminate ��	by means of first differencing or using within transformation in the 

probit model. Moreover, if we attempt to estimate  ��  directly by adding 1N −  

individual dummy variables to the probit specification, this will result in severely 

biased estimates of β due to the incidental parameter problem. This identification 

problem restricts the analysis to a random effect approach.  

A random effect model proposed by Butler and Moffitt (1982) in which the error term 

is specified as:  

2, ~ . . . (0,1) , ~ . . . (0, )it i it it ie i i d N i i d N µµ ε ε µ σ= +
          (4.4) 

The firm-specific term �� captures possible permanent latent differences in the 

propensity to export. Furthermore, it is assumed that  �� and 	�� are independent 

of	���
�. 
 

Nevertheless, it has been suggested that the use of the random-effect probit may come 

at a cost if the firm-specific effects �� are correlated with the regressors (Bernard and 

Jensen, 2004). In fact, this strong assumption can be relaxed following the approach 
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proposed by Mundlak (1978) in which he assumes i i i
xµ ξ γ= +  where i

x  is the time 

average of it
x  and 

2~ (0, )i iidN γγ σ . More generally, Chamberlain (1982) uses the 

vector of all explanatory variables across all time periods instead of i
x . The intuition 

behind this transformation is that differences in time averaged explanatory variables 

contain information about underlying individual-specific characteristics, which 

implies that the individual differences that are left ( i
γ ) may more plausibly be 

independent of the explanatory variables.  

Since we estimate a nonlinear dynamic random-effect panel data model, we must deal 

with another crucial estimation issue, that is, the initial condition problem. This 

problem occurs when the history of a stochastic process is not observed from the very 

beginning. The exogenous initial value assumption is very naive and may lead to 

severe biases if the initial observations have been created with the evolution of 

observed and unobserved characteristics in the past. Wooldridge (2005) recently 

provided a very simple solution to the initial condition problem. This method leads to 

a very simple and tractable likelihood that is not different from the standard static 

random-effect model. The Wooldridge method suggests specifying a model for 

unobserved individual-effects which is conditioned on the initial values, 1iy , and the 

within-means of time-variant explanatory variables, i
x : 

0 1 1 2i i i i
y xµ ξ ξ ξ η= + + +

                      (4.5) 

where i
η is a new unobserved individual-effect which is simply assumed as 

2~ (0, )i iidN ηη σ ; 
2

1 0 1 1 2| , ~ ( , )i i i ix y N y x ηµ ξ ξ ξ σ+ + and 
1

1

T =
= ∑

T

i itt
x x . Thus, we 

obtain a conditional likelihood which is based on the joint distribution of observations 

conditional on initial values. The resulting likelihood function will be like those in 

standard static random-effect probit model. Following this approach, we actually 

estimate the following specification: 
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1 1 1 1 1 0 1 1 2Pr( 1| , , , , ) ( )
it it i i it i it it i i i

y x x y y x y y xη β ρ ξ ξ ξ η− − − −= = Φ + + + + +
     (4.6) 

4.3.2 Agglomeration and Export Intensity 

Besides the export participation, we are also interested in the effect of agglomeration 

on the export intensity measured as the proportion of exports to total sales. We thus 

estimate the following equation: 

*

it it i it
y x β µ ω= + +

                      (4.7) 

where *

ity  is export intensity of firm i in year t and it
x  includes the agglomeration 

variables of our interest and firm characteristics variables.  

Since the dependent variable is proportional and bounded between 0 and 1, the effects 

of the explanatory variables tend to be non-linear and their variance tends to decrease 

when the mean gets closer to one of the boundaries. Moreover, much more 

observations are clustering at zero. Such features make linear regressions unattractive. 

Instead, Santos Silva and Teneyro (2006) suggest using Poisson pseudo-maximum 

likelihood (PPML) estimators, which are better than the OLS estimators when the 

proportion of zero is very large and can produce consistent estimates in the presence 

of heteroskedasticity. However, this method does not take panel characteristics into 

account.  

Alternatively, Papke and Wooldridge (1996) point out that quasi-likelihood estimation 

will yield consistent estimates of the parameters in the model as long as the 

conditional expectation is correctly specified in analysing the bounded nature of the 

dependent variable. So they suggest using fractional logit models in analysing 

cross-sectional data. Papke and Wooldridge (2008) and Wooldridge (2009) further 

propose non-linear panel data methods for fractional response variables to recognise 

the bounded nature of the dependent variable, that is, the fractional probit model.7 

                                                 
7 This method is easy to estimate using Stata’s “glm” command with “family (binomial) and link (probit)” 

with robust standard errors.  
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They argue that for the case of panel data, as in our application, the fractional probit is 

better, and this is the procedure used in this chapter. More importantly, it allows the 

correlation between unobserved firm-specific effects and covariates using Mundlak’s 

(1978) approach. That means that we can assume the conditional mean of 

unobservable firm specific effects is linear in the mean value of some of the 

covariates.  

Another important statistical issue regarding the estimation is sample censoring. We 

can only observe the export intensity for the exporting firms. Given that the process of 

determining a firm’s export participation is a non-random process, estimating export 

intensity equation without taking into account the truncated sample suffers from the 

omitted variable problem, and this would produce biased estimates. To deal with the 

sample selection problem, we apply Wooldridge’s (2002) extension of Heckman’s two 

step sample selection method to the panel dimension. Wooldridge (2002) shows that 

the Heckman approach can be applied to panel data by estimating a time varying 

inverse Mills ratio. Following this approach we first run a probit model for each 

period
11 [ 0]it it ity x β ε−= + > , where it

ε is error term and ~ (0,1)
it

Nε ; 1it
x −  includes 

variables that explain a firm’s export decision. We calculate inverse Mill’s ratio, ˆ
itλ , 

for every period and then we estimate the following equation in the second stage: 

*

1
ˆ , 2it it it i ity x tβ ρ λ µ ω−= ⋅ + ⋅ + + ≥                   (4.8) 

Here 1−it
x  includes the spillover variables and other control variables. Estimation of 

this equation can provide consistent estimates of the impact of agglomeration 

economies on export sales, with control for the sample selection problems. 
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4.4 DATA, VARIABLES, AND PRELIMINARY ANALYSIS 

4.4.1 The Dataset 

The sample used in this study is derived from the Annual Enterprise Census conducted 

by the National Bureau of Statistics of China (NBSC). This census covers all ‘above 

scale’ industrial firms including all state-owned and non-state-owned enterprises with 

annual sales above 5 million Chinese yuan in the mining, manufacturing and 

public-utility sectors in China. This is the most comprehensive firm level data for 

China, spanning 40 two-digit manufacturing industries and 31 provinces or 

province-equivalent municipal cities. It provides detailed information on firm 

identification, industrial and geographic codes, output value, export value, added 

value, fixed assets, intermediate input costs, total employment, the year of 

establishment etc. According to Chen et al. (2011), this dataset is used as the basis to 

compile basic statistics for the aggregate manufacturing sectors that are summarised in 

the China Statistical Yearbook (NBSC 1999-2008), and statistics on two-digit 

manufacturing industries that are summarised in the China Industry Economy 

Statistical Yearbook (NBSC, 1999-2008). The same dataset or sub-samples from the 

same source have been used to study productivity growth (Jefferson et al., 2008), 

corporate tax avoidance (Cai and Liu, 2009), and productivity spillovers from FDI (Du 

et al., 2011). 

We use a ten-year unbalanced panel dataset from 1998 to 2007, which ranges from 

162,033 firms in 1999 to 336,768 firms in 2007. According to Jefferson et al. (2008), 

there are at least three causes leading to the variation of numbers of enterprises across 

years: closure of the firm; an increase or decrease in sales that pushes the annual total 

sales above or below the 5 million yuan threshold; or a change in ID related with some 

changes in organisation. However, the data shows that 5 million yuan is not a strict 

rule. Less than 5 per cent of the total firms with annual sales less than 5 million yuan 

are also reported.  
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The original dataset includes 2,223,359 observations and contains identifiers that can 

be used to track firms over time. Since the study focuses on manufacturing firms, we 

eliminate non-manufacturing observations. That means we only keep the observations 

whose two-digit industry codes are between 13 and 42. The sample size is further 

reduced by excluding observations if either of the following restrictions is violated, 

following Jefferson et al. (2008) and Cai and Liu (2009): (1) a firm’s identification 

number cannot be missing and must be unique; (2) information on key variables such 

as the number of total employees, export value, total output, and net value of fixed 

assets cannot be missing; (3) net values of fixed assets must be non-negative, while 

output, and value added must be positive; (4) the number of employees of each firm 

must not be less than eight since these firms may not have a  reliable accounting 

system; (5) the firm must be operating in that year; (6) the value of total assets minus 

the value of total fixed assets, and total assets minus the net value of fixed assets must 

be non-negative; (7) the ratios of value-added to output value and export value to 

output must lie between 0 and 1.  

We end up with a sample of 1,850,332 observations representing 538,542 firms which 

account for 83.2 per cent of the observations and 87.5 per cent of the firms from the 

original dataset. All monetary variables, such as exports, output, value added are then 

deflated  to the 1998 price using the producer price index (PPI) at the SCI 2-digit 

level. We finally restrict our analysis to the sample of the firms that appear in the 

sample period for at least five years continuously, so as to reduce the influence of 

entry and exit. But the spillover variables are still calculated based on the whole 

sample.  

4.4.2 The Variables 

Dependent variables 

Following popular practice, we consider two variables to measure a firm’s export 

performance. The first is an export dummy variable identifying a firm’s export status 

in general, which equals 1 if firm i reports positive export sales in year t, and 
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otherwise 0. The second is a dependent variable measured by the ratio of the value of 

exports to the total sales value (that is,. export intensity) of firm i in year t.  

Spillover Variables 

The agglomeration of exporting activities has been measured in different ways in the 

existing literature: the number of other exporters (Koenig, 2009) or the number of 

employees working in local exporting firms (Henderson, 2003), or a monetary 

measure of export activity (Aitken et al., 1997). In the following, the baseline results 

are based on the number of exporting neighbours following Koenig (2009), while the 

number of workers in export neighbours is used for robustness checks.  

Moreover, to examine whether export spillovers are region- or industry-specific, we 

differentiate four types of agglomerations:  the number of exporting firms in the 

same industry within the same region, the same industry outside the region, different 

industry within the same region and different industry outside the region.  

Control Variables  

Besides the agglomeration variables of greatest interest, we also control for other 

factors that may affect the export behaviour of firms according to the previous studies. 

Following Bernard and Jensen (1999) and Bernard and Wagner (2001), we choose the 

following variables to capture the heterogeneous characteristics of firms, such as 

labour productivity, firm size, firm age, capital intensity, average wage and foreign 

equity share. 

• Labour productivity (LPit) is defined as the value added per capita of each firm, 

is expected to have a positive impact on both a firm’s decision on whether or 

not to export and how much to export, since labour productivity indicates the 

firm’s efficiency to produce goods.  

• Firm size (SIZEit) is equal to a firm’s total assets, which is expected to be 

positively related to our dependent variable since larger firms are believed to 

have production and trade cost advantages over small ones.  
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• Firm age (AGEit) is included to account for the impact of both business 

experience and late-starter advantage. No prior expectation can be made since 

older firms have more experience in exporting, while younger firms are able to 

adopt new technology and learn from other exporting firms.  

• Capital intensity (KLit), is defined as the ratio of the net fixed assets to the 

number of total employees. It is used as a proxy for the technological level of 

firms. However, no prior expectation can be made, as on the one hand a 

capital-intensive firm tends to be larger and use more advanced technology, 

and on the other hand higher capital intensity may become a disadvantage if 

the industry as a whole has a comparative advantage in labour-intensive goods 

in foreign markets.  

• We also control for the effect of a firm’s human resources using average wage 

(WAGEit) which is equal to total salary divided by the total number of 

employees for each firm. This can have either positive or negative impact on 

exports similar to the impact of capital intensity. 

•  Finally, we control for the impact of the firm’s foreign equity share (FSit) on 

the firm’s export behaviour. This is expected to have a positive impact on a 

firm’s export decision and export value, since firms with a higher foreign 

equity share seems have better knowledge about foreign markets as well as 

relationships with foreign customers.  

In addition to the firms’ characteristics, industrial and regional characteristics as well 

as macroeconomic shocks can also affect firms’ export behaviour. Although the 

agglomeration variables have captured some part of the effect of industrial 

heterogeneity, we further introduce two-digit dummies to control for the impact of 

other unobserved industry characteristics. Regional dummies are added to capture the 

geographical effect. We divide China’s 31 provinces and province-equivalent 

municipal cities into six groups. Five dummy variables are added to the model to 

capture variations among firms located in the areas of Pearl River Delta (PRD), 

Yangtze River Delta (YRD), Bohai Economic Rim (BER), Northeast China (NEC), 
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Central China (CEC), with western China (WEC) being chosen as the reference 

region. 8  Finally, year dummies are included to proxy for time-specific 

macroeconomic conditions that firms are facing when they make export decisions.  

4.4.3 Descriptive Analysis 

A snapshot is first produced into the panel dimension of the data set. Table 4.1 

documents the distribution of firms across different years according to their status of 

exporting. A firm is classified as an exporter if it reports positive export sales. Table 1 

shows that on average over one fourth (27 per cent) of firms exported during 

1998-2007. The share of exporters to total manufacturing firms gradually increased 

from 24.6 per cent in 1998 to the peak of 30.6 per cent in 2004, and then decreased 

slowly to 25.5 per cent at the end of the sample period. The average export intensity 

for all exporting firms is presented in the fourth column of the table, which reports the 

average ratio of export sales to total sales by year. The average export intensity was 

very high during 1998-2007 and it shows exporting firms on average sold 63 per cent 

of their output abroad, which peaked at 65 per cent in 2005. Moreover, among all 

exporters during the sample period, it is found that 28 per cent of them exported all 

their output, which is termed ‘pure exporters’ in the last column of the table. 

We take a closer look at the industrial distribution of exporters in Table 4.2, which 

shows that about 40 per cent of the exporting firms are from the top five industries. 

Noticeably, the top two concentrated industries both in 1998 (Panel A) and 2007 

(Panel B) are textile-related industries with an export intensity higher than the average. 

They account for one-fourth of all exporting firms. Moreover, we find that two of the 

top five industries in 2007 were high-tech sectors. This may imply changes in China’s 

export structure during this period. However, recent evidence shows that the success 

                                                 
8 Specifically, China’s 31 administrative regions in mainland are partitioned into six groups and 

represented by six dummy variables, namely PRD (Guangdong, Fujian, Guangxi and Hainan), YRD 

(Jiangsu, Shanghai and Zhejiang), BER (Beijing, Tianjin, Hebei and Shandong), NEC(Liaoning, Jilin and 

Heilongjiang), CEC (Shanxi, Anhui, Jiangxi, Hubei, Hunan and Henan), WEC (Inner Mongolia, Ningxia, 

Tibet, Xinjiang, Gansu, Guizhou, Qinghai, Shaanxi, Sichuan, Yunnan and Chongqing).  
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of Chinese high-tech exports is due to processing trade rather than to their R&D 

investment and technological progress (Huang et al., 2008). 

Table 4. 1 Export patterns in the data 

Year All firms a Exporter b (%) 
Exporter 

Export intensity c Pure exporter d (%) 

1998 117,151 24.58 0.590 25.23 

1999 123,493 24.75 0.596 25.32 

2000 125,716 26.14 0.609 26.72 

2001 139,606 26.16 0.615 27.05 

2002 146,080 27.47 0.616 26.25 

2003 169,530 28.92 0.637 28.89 

2004 240,315 30.59 0.639 30.36 

2005 229,790 28.83 0.650 30.03 

2006 256,733 27.56 0.642 29.58 

2007 301,918 25.49 0.633 28.66 

Total/Average 1,850,332 27.31 0.629 28.41 

a All firms refers to all Chinese manufacturing firms 

b Exporters are those firms that report positive export sales 

c Export intensity is average the ratio of export sales to total sales calculated across all sectors 

and exporting firms for each year 

d Pure exporters refer to those firms that exported all  their output  

Source: Authors’ work based on the sample.  
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Table 4. 2 Industrial distribution of exporters in 1998 and 2007 

Panel A.1998 Top 5 concentrated industries 

2-digit Industry 
No. of 

exporters 

% of national 

exporters 

Average 

export intensity 

17 Textile 3,834 13.32 0.606 

18 Clothes, shoes and hats 3,722 12.93 0.849 

34 Metal products 1,824 6.34 0.618 

35 General purpose machinery 1,822 6.33 0.391 

26 Raw chemicals and chemical products 1,778 6.18 0.398 

 

Panel B. 2007 Top 5 concentrated industries 

2-digit Industry 
No. of 

exporters 

% of national 

exporters 

Average 

export intensity 

17 Textile 8,104 10.53 0.650 

18 Clothes, shoes and hats 7,490 9.73 0.816 

39 Electric machines and  

apparatuses manufacturing 
5,634 7.32 0.621 

40 Communications equipment, computer 

and other electronic equipment 
5,332 6.93 0.660 

35 General purpose machinery 5,268 6.85 0.499 

Source: Authors’ work based on the sample. 

Table 4.3 shows that among the 25,185 exporters in 1998, 87 per cent are located in 

the coastal areas. Among them, more than one half cluster in Guangdong, Zhejiang 

and Jiangsu provinces, followed by Shandong, Fujian and Shanghai. The pattern is 

similar for 2007. Export intensity in the top nine provinces is always greater than 50 

per cent. Exporters in Fujian and Guangdong provinces have the highest export 

intensity (more than 70 per cent each year). This is hardly surprising, as firms in the 

coastal region can have relatively easy access to international markets in comparison 

with those inland. A descriptive account of the statistics of variables and the 

correlation matrix is seen in Table 4.4.  
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Table 4. 3 Regional distribution of exporters in 1998 and 2007  

(Top 10 concentrated areas) 

Region 

1998 2007 

No. of 

exporters 

% of 

national 

exporters 

Average 

export 

intensity 

No. of 

exporters 

% of 

national 

exporters 

Average 

export 

intensity 

Guangdong 6,752 23.45 0.776 17,928 23.30 0.733 

Zhejiang 4,664 16.20 0.595 20,230 26.29 0.657 

Jiangsu 4,901 17.02 0.548 9,693 12.60 0.570 

Shanghai 2,593 9.01 0.559 4,323 5.62 0.572 

Shandong 2,578 8.95 0.510 5,980 7.77 0.580 

Liaoning 1,124 3.90 0.551 2,517 3.27 0.597 

Hebei 778 2.70 0.512 1,275 1.66 0.513 

Fujian 702 2.44 0.798 5,087 6.61 0.780 

Tianjin 559 1.94 0.530 1,644 2.14 0.566 

Beijing 534 1.85 0.456 1,225 1.59 0.414 

Total/average 25,185 87.46 0.590 69,902 90.85 0.633 

Source: Authors’ work based on the sample. 
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Table 4. 4 Descriptive statistics and Spearman correlations between variables 

 
1 2 3 4 5 6 7 8 9 

Dependent variables 
         

1 Export status 1.00 
        

2 Export intensity 0.971*** 1.00 
       

Independent variables 
         

3 Spillover variable 0.338*** 0.363*** 1.00 
      

4 Labour productivity -0.036*** -0.070*** 0.049*** 1.00 
     

5 Firm size 0.183*** 0.131*** -0.028*** 0.208*** 1.00 
    

6 Firm age -0.048*** -0.068*** -0.175*** -0.214*** 0.114*** 1.00 
   

7 Capital intensity -0.039*** -0.089*** -0.108*** 0.409*** 0.531*** -0.028*** 1.00 
  

8 Average wage 0.201*** 0.183*** 0.266*** 0.408*** 0.286*** -0.161*** 0.258*** 1.00 
 

9 Foreign equity share 0.427*** 0.455*** 0.212*** 0.088*** 0.226*** -0.106*** 0.109*** 0.289*** 1.00 

 
Mean 0.339 0.207 4.757 3.747 9.985 2.674 3.546 2.278 0.137 

 
S.D. 0.473 0.364 1.763 1.062 1.389 0.581 1.229 0.647 0.253 

*** p<0.01 N=719,830.
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4.5 EMPIRICAL RESULTS  

4.5.1 Agglomeration and Export Participation 

We start by estimating a pooled probit model of the export participation as the 

baseline model under the assumption that the errors are independent across time. The 

estimates are presented in Table 4.5. The static models are reported in the left two 

columns and the dynamic specifications including the lagged dependent variable are 

presented in the right two columns. In columns (2) and (4), the squared term of the 

spillover variable is included to test the non-linearity between agglomeration and 

export propensity of a firm in the same industry and same region.  

According to column (1), the coefficient on the spillover variable is positive and 

statistically significant. The positive sign indicates that export spillovers are present 

and indeed influence the export decisions of firms in the same industry within the 

same region. In column (2), we include the quadratic form of the spillover variable to 

identify the non-linear relationship between agglomeration of exporters and export 

propensity. As shown in the table, the coefficient of the linear term of the spillover 

variable is still positive and significant, and the coefficient of the quadratic term is 

significantly negative, which demonstrates that there is an inverted-U relationship 

between agglomeration and the probability of export. When the degree of 

agglomeration is low, the export spillover effects are more likely to dominate the 

congestion cost in local markets. But as more and more similar exporters cluster in a 

specific region, the congestion cost is more likely to dominate the export spillover 

effect. 

The inclusion of the lagged dependent variable in columns (3) and (4) reduces the 

effect of spillovers on the export propensity by one half but it improves the fitness of 

the model as indicated by the highly significant increase of the maximised 

log-likelihood value and pseudo R2. The results for the spillover variables are the 



74 
 

same in the static model. The estimated coefficient on the lagged export status (EXPD) 

is positive and significant at the 1% significance level. This implies that current export 

participation significantly increases the probability of export participation in the 

following year. This may suggest that most firms in China face high costs associated 

with entering foreign markets which appear to be sunk in nature, and it finally leads to 

the phenomenon of high persistence in export status.  

A series of robustness checks are considered. Given the estimation of a pooled probit 

model in the baseline specification may be biased, the panel characteristics were taken 

into account. Turning to the maximum likelihood estimates, random effects probit 

model allows for the time-invariant unobserved heterogeneity and serially correlated 

idiosyncratic errors. For each regression, the assumption of independence between 

unobserved firm-specific effects and covariates is relaxed in the standard random 

effects probit model following the Mundlak’s approach. The estimates in Table 4.6 

show that the findings from baseline regressions still hold. The clusters of exporters 

operating in the same industry and locating in the same region positively affect the 

exporting likelihood of other firms but have a negative effect after a threshold. 

Comparing the values of log-likelihood, we choose the dynamic random effect probit 

model as our preferred specification to estimate the export participation equation, 

which will be used in the following analyses.  

An investigation in Table 4.7 examines whether the export spillover is only restricted 

to the same industry and same region (SISR). Hence four types of export spillovers 

are differentiated in terms of the number of exporting firms according to their 

industries and regions. We first differentiate those from different regions but in the 

same industry (SIDR) in column (1). The coefficient of SISR is positive and 

statistically significant but that of SIDR is negative and significant, suggesting that 

firms are more likely to be positively affected by the exporting firms nearby than 

those located outside the province. In other words, export spillovers are more likely to 

take place within the same region. In column (2), spillovers are classified by sectors. 

The coefficients of SISR and DISR are positive and statistically significant, 
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suggesting there are positive inter-industry and intra-industry export spillovers within 

the region. In column (3), four spillover variables are included in the regression and it 

is found that only the coefficient of SISR is positive and significant, which confirms 

again that the export spillovers are more likely to occur in the same industry and same 

region. 

Table 4. 5 Baseline results for export participation: Pooled Probit models 

Dependent variable:  

export participation 

Static model  Dynamic model 

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

SISR 

[Same industry same 

region] 

0.259*** 

(0.002) 

0.381*** 

(0.006) 

0.123*** 

(0.003) 

0.188*** 

(0.008) 

SISR2 

[Squared term] 

 -0.013*** 

(0.001) 

 -0.007*** 

(0.001) 

LP 

[Labour productivity] 

-0.128*** 

(0.002) 

-0.130*** 

(0.002) 

-0.060*** 

(0.003) 

-0.061*** 

(0.003) 

SIZE 

[Firm size] 

0.283*** 

(0.002) 

0.284*** 

(0.002) 

0.148*** 

(0.002) 

0.148*** 

(0.002) 

AGE 

[Firm age] 

-0.024*** 

(0.003) 

-0.024*** 

(0.003) 

-0.095*** 

(0.005) 

-0.095*** 

(0.005) 

KL 

[Capital-labour ratio] 

-0.191*** 

(0.002) 

-0.190*** 

(0.002) 

-0.088*** 

(0.002) 

-0.087*** 

(0.002) 

WAGE 

[Average wage] 

0.183*** 

(0.004) 

0.184*** 

(0.004) 

0.100*** 

(0.005) 

0.100*** 

(0.005) 

FS 

[Foreign equity share] 

1.744*** 

(0.008) 

1.732*** 

(0.008) 

0.765*** 

(0.011) 

0.759*** 

(0.011) 

EXPD 

[Lagged export status] 

  2.586*** 

(0.005) 

2.584*** 

(0.005) 

Pseudo R2 0.253 0.253 0.632 0.632 

Log-likelihood -346,779.66 -346,555.14 -170,913.95 -170,877.08 

N 719,830 719,830 719,830 719,830 

Note: All the independent variables except for dummies are in logarithmic values and are 

lagged by one-year. All regressions contain year, industry and region dummies. ***, ** and * 

indicates statistical significance at 1, 5 and 10 per cent level, respectively. Standard errors are 

reported in parentheses.   
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Table 4. 6 Robustness check (I) for export participation: RE probit models 

Dependent variable:  

export participation 

Static model  Dynamic model 

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

SISR 

[Same industry same region] 

0.435*** 

(0.007) 

0.745*** 

(0.021) 

0.180*** 

(0.005) 

0.282*** 

(0.015) 

SISR2 

[Squared term] 

 -0.033*** 

(0.002) 

 -0.011*** 

(0.001) 

LP 

[Labour productivity] 

-0.082*** 

(0.005) 

-0.085*** 

(0.005) 

-0.047*** 

(0.004) 

-0.048*** 

(0.004) 

SIZE 

[Firm size] 

0.561*** 

(0.006) 

0.565*** 

(0.006) 

0.089*** 

(0.008) 

0.091*** 

(0.008) 

AGE 

[Firm age] 

-0.065*** 

(0.011) 

-0.063*** 

(0.011) 

-0.190*** 

(0.008) 

-0.189*** 

(0.008) 

KL 

[Capital-labour ratio] 

-0.205*** 

(0.005) 

-0.205*** 

(0.005) 

-0.026*** 

(0.006) 

-0.026*** 

(0.006) 

WAGE 

[Average wage] 

0.179*** 

(0.008) 

0.178*** 

(0.008) 

0.097*** 

(0.007) 

0.097*** 

(0.007) 

FS 

[Foreign equity share] 

2.833*** 

(0.030) 

2.814*** 

(0.030) 

1.019*** 

(0.020) 

1.011*** 

(0.020) 

EXPD 

[Lagged export status] 

  1.374*** 

(0.009) 

1.373*** 

(0.009) 

Log-likelihood -201,092.15 -200.946 -158,247.21 -158,219.24 

N 719,830 719,830 719,830 719,830 

Note: Same with Table 4.5.  
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Table 4. 7 Robustness check (II) for export participation 

Dependent variable:  

export participation 
(1) (2) (3) 

Spillover variables 

SISR 

[Same industry same region] 

0.192*** 

(0.005) 

0.153*** 

(0.006) 

0.153*** 

(0.007) 

SIDR 

[Same industry different region] 

-0.054*** 

(0.009) 

 -0.047*** 

(0.010) 

DISR 

[Different industry same region] 

 0.069*** 

(0.009) 

-0.013 

(0.011) 

DIDR 

[Different industry different region] 

  -1.069*** 

(0.105) 

Control variables 

LP 

[Labour productivity] 

-0.047*** 

(0.004) 

-0.047*** 

(0.004) 

-0.045*** 

(0.004) 

SIZE 

[Firm size] 

0.089*** 

(0.008) 

0.088*** 

(0.008) 

0.085*** 

(0.008) 

AGE 

[Firm age] 

-0.190*** 

(0.008) 

-0.190*** 

(0.008) 

-0.188*** 

(0.008) 

KL 

[Capital-labour ratio] 

-0.026*** 

(0.006) 

-0.025*** 

(0.006) 

-0.027*** 

(0.006) 

WAGE 

[Average wage] 

0.097*** 

(0.007) 

0.098*** 

(0.007) 

0097*** 

(0.007) 

FS 

[Foreign equity share] 

1.024*** 

(0.020) 

1.024*** 

(0.020) 

1.048*** 

(0.020) 

EXPD 

[Lagged export status] 

1.373*** 

(0.009) 

1.373*** 

(0.009) 

1.371*** 

(0.009) 

Log-likelihood -158,229.37 -158,214.44 -158,158.83 

N 719,830 719,830 719,830 

Note: The estimates are obtained from Wooldridge’s estimator by estimating a dynamic 

random effect probit model. All the independent variables except for dummies are in 

logarithmic values and are lagged by one-year. All regressions contain year, industry and 

region dummies. ***, ** and * indicates statistical significance at 1, 5 and 10 per cent level, 

respectively. Standard errors are reported in parentheses.   
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Table 4. 8 Robustness check (III) for export participation: Alternative measures 

Dependent variable: 

export  participation 
(1) (2) (3) 

Spillover variables 

SISR 

[Same industry same region] 

0.090*** 

(0.004) 

0.079*** 

(0.012) 

0.084*** 

(0.005) 

SISR2 

[Squared term] 

 0.001 

(0.001) 

 

SIDR 

[Same industry different region] 

  -0.015 

(0.011) 

DISR 

[Different industry same region] 

  0.072*** 

(0.012) 

DIDR 

[Different industry different region] 

  0.475*** 

(0.125) 

Control variables 

LP 

[Labour productivity] 

-0.045*** 

(0.004) 

-0.045*** 

(0.004) 

-0.047*** 

(0.004) 

SIZE 

[Firm size] 

0.090*** 

(0.008) 

0.090*** 

(0.008) 

0.089*** 

(0.008) 

AGE 

[Firm age] 

-0.203*** 

(0.008) 

-0.203*** 

(0.008) 

-0..202*** 

(0.008) 

KL 

[Capital-labour ratio] 

-0.025*** 

(0.006) 

-0.025*** 

(0.006) 

-0.024*** 

(0.006) 

WAGE 

[Average wage] 

0.096*** 

(0.007) 

0.096*** 

(0.007) 

0.100*** 

(0.007) 

FS 

[Foreign equity share] 

1.009*** 

(0.020) 

1.010*** 

(0.020) 

1.006*** 

(0.020) 

EXPD 

[Lagged export status] 

1.374*** 

(0.009) 

1.374*** 

(0.009) 

1.375*** 

(0.009) 

Log likelihood -158,636.04 -158,635.62 -158,606.33 

N 719,830 719,830 719,830 

Note: Spillover variables are measured by the number of employees working in other 

exporting firms. Estimates are from dynamic random effect probit model.  *** denotes 5% 

significance level.   
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In Table 4.8, we check the different channels of spillovers measured by the number of 

workers in other exporting firms. Henderson (2003) suggests that knowledge 

spillovers occur mainly from the proximity of firms in the same industry. He further 

argues that, if the measure of employment performs better than the number of 

establishments, it means that labour-pool externality is more important than 

knowledge spillovers. The results show that the pool of exporting workers is more 

important for export spillovers, as we do not find that the square term is positive and 

insignificant and inter-industry spillovers show positive and statistically significant. 

We also investigate whether export spillovers vary according to firm size. In the 

literature, it has been argued that smaller firms could be more affected by external 

factors, such as export spillovers (Bernard and Jensen, 2004), possibly because of their 

limited amount of internal resources. We categorise firms according to their 

employment, that is, firms below 300 employees are grouped together as small firms; 

firms between 301 and 2000 employees are labelled as medium-sized firms and the 

rest of the firms with more than 2000 employees are considered as large firms. We 

indeed find that export spillovers are stronger for smaller firms than larger firms.9 

As for other control variables, the coefficients of labour productivity are consistently 

negative and significant, which apparently contradicts the theoretical prediction 

(Melitz, 2003). Lu (2010) incorporated factor endowments into a Melitz model to 

explain why China’s exporters are typically less productive. She argues that the 

sectors that are intensive in the locally abundant factor face more competition in the 

domestic market than in foreign markets. Hence domestic markets rather than export 

markets select the most efficient firms. Moreover, the effect of firm size is positive, 

implying large firms are more likely to be exporters. The coefficient of age is 

significantly negative, implying the late-starter advantages of younger firms. The 

relationship between capital intensity and export status is also negative, suggesting 

that those firms that use labour-intensive technology have higher probability of 

                                                 
9 The results are available upon request.  
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exporting. The effect of average wage, which is used as a proxy for the labour skill, is 

positive and indicates that firms with more skilled labour are more likely to export. 

Finally, we find that the foreign equity share of the firms matters in the likelihood of 

exporting. Firms with a higher share of foreign equity are more likely to be exporters.  

Summarising the results from Tables 4.5-4.7, we conclude that the agglomeration of 

exporters has a positive impact on the exporting propensity of firms in general but its 

effect becomes negative when the level of clustering becomes too high. Exporter 

spillovers are also found to benefit those firms from the same sector and the same 

region. Younger, labour-intensive and foreign-invested firms are more likely to enter 

an export market, while labour productivity and age are negatively correlated with 

export propensity.  

4.5.2 Agglomeration and Export Intensity 

Export spillovers may also be relevant for export intensity. In Table 4.9, regressions 

are run with the same explanatory variables using the PPML method first. The overall 

picture from this table is comparable to that for export participation. Results in 

columns (1) and (2) indicate that having other exporting firms from the same industry 

nearby positively affects export sales. However, the marginal effect on the export 

intensity deteriorates as the agglomeration level of exporters becomes more clustered, 

since the coefficient of the squared term of the spillover variable is negative and 

statistically significant.  

In Table 4.10 the same estimations are presented as in Table 4.9 using the fractional 

probit model for panel data to take panel characteristics into account. The results 

confirm the findings from the PPML estimations. The non-linearity between 

agglomeration and export intensity is also present. In addition, a positive spillover 

effect is also only found when exporting firms from the same industry are present. 

This finding is in line with the interpretation of Rauch and Watson’s (2003) model by 

Koenig et al. (2010) who argues that the clustering of similar firms within a region 

may send positive signals to foreign buyers.  
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Table 4. 9 Baseline results for export intensity: PPML estimation 

Dependent variable: 

export intensity 
(1) (2) (3) 

Spillover variables 

SISR 

[Same industry same region] 

0.108*** 

(0.003) 

0.375*** 

(0.015) 

0.119*** 

(0.004) 

SISR2 

[Squared term] 

 -0.025*** 

(0.001) 

 

SIDR 

[Same industry different region] 

  0.007 

(0.007) 

DISR 

[Different industry same region] 

  -0.018** 

(0.009) 

DIDR 

[Different industry different region] 

  0.072 

(0.062) 

Control variables 

LP 

[Labour productivity] 

-0.065*** 

(0.002) 

-0.067*** 

(0.002) 

-0.065*** 

(0.002) 

SIZE 

[Firm size] 

-0.059*** 

(0.002) 

-0.058*** 

(0.002) 

-0.059*** 

(0.002) 

AGE 

[Firm age] 

-0.172*** 

(0.006) 

-0.171*** 

(0.006) 

-0.171*** 

(0.006) 

KL 

[Capital-labour ratio] 

-0.067*** 

(0.002) 

-0.065*** 

(0.002) 

-0.067*** 

(0.002) 

WAGE 

[Average wage] 

0.011*** 

(0.004) 

0.012*** 

(0.004) 

0.011*** 

(0.004) 

FS 

[Foreign equity share] 

0.579*** 

(0.008) 

0.564*** 

(0.008) 

0.576*** 

(0.009) 

EXPD 

[Lagged export status] 

2.898*** 

(0.009) 

2.878*** 

(0.011) 

2.898*** 

(0.011) 

R-squared 0.600 0.601 0.600 

Pseudo log-likelihood -246,008.2 -245,813.21 -245,995.84 

N 719,830 719,830 719,830 

Note: same with Table 4.7.  
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Table 4. 10 Robustness check (I) for export intensity: Fractional probit model 

Dependent variable: 

export intensity 
(1) (2) (3) 

Spillover variables 

SISR 

[Same industry same region] 

0.141*** 

(0.002) 

0.225*** 

(0.008) 

0.153*** 

(0.003) 

SISR2 

[Squared term] 

 -0.008*** 

(0.001) 

 

SIDR 

[Same industry different region] 

  -0.030*** 

(0.005) 

DISR 

[Different industry same region] 

  -0.062*** 

(0.005) 

DIDR 

[Different industry different region] 

  -0.393*** 

(0.043) 

Control variables 

LP 

[Labour productivity] 

-0.100*** 

(0.002) 

-0.101*** 

(0.002) 

-0.098*** 

(0.002) 

SIZE 

[Firm size] 

-0.098*** 

(0.005) 

-0.097*** 

(0.005) 

-0.099*** 

(0.005) 

AGE 

[Firm age] 

-0.188*** 

(0.004) 

-0.188*** 

(0.004) 

-0.186*** 

(0.004) 

KL 

[Capital-labour ratio] 

-0.195*** 

(0.004) 

-0.193*** 

(0.004) 

-0.195*** 

(0.004) 

WAGE 

[Average wage] 

0.006 

(0.004) 

0.006 

(0.004) 

0.004 

(0.004) 

FS 

[Foreign equity share] 

0.968*** 

(0.007) 

0.962*** 

(0.007) 

0.977*** 

(0.008) 

EXPD 

[Lagged export status] 

1.981*** 

(0.005) 

1.979*** 

(0.005) 

1.981*** 

(0.005) 

Pseudo log-likelihood -166,076.72 -166,038.12 -188,033.24 

N 719,830 719,830 719,830 

Note: same with Table 4.7. 
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Table 4. 11 Robustness check (II) for export intensity: Heckit model 

Dependent variable: 

export intensity 
(1) (2) (3) 

Spillover variables 

SISR 

[Same industry same region] 

0.048*** 

(0.001) 

0.073*** 

(0.003) 

0.058*** 

(0.001) 

SISR2 

[Squared term] 

 -0.002*** 

(0.000) 

 

SIDR 

[Same industry different region] 

  -0.013*** 

(0.002) 

DISR 

[Different industry same region] 

  -0.029*** 

(0.002) 

DIDR 

[Different industry different region] 

  -0.087*** 

(0.015) 

Control variables 

LP 

[Labour productivity] 

-0.035*** 

(0.001) 

-0.036*** 

(0.001) 

-0.035*** 

(0.001) 

SIZE 

[Firm size] 

-0.041*** 

(0.001) 

0.039*** 

(0.001) 

-0.042*** 

(0.001) 

AGE 

[Firm age] 

-0.055*** 

(0.001) 

-0.056*** 

(0.001) 

-0.042*** 

(0.001) 

KL 

[Capital-labour ratio] 

-0.041*** 

(0.001) 

-0.041*** 

(0.001) 

-0.040*** 

(0.001) 

WAGE 

[Average wage] 

-0.002 

(0.002) 

-0.001 

(0.002) 

-0.003 

(0.002) 

FS 

[Foreign equity share] 

0.317*** 

(0.007) 

0.327*** 

(0.007) 

0.319*** 

(0.007) 

IMR 

[Inverse Mill ratio] 

0.037*** 

(0.007) 

0.048*** 

(0.007) 

0.036*** 

(0.007) 

N 248,832 248,832 248,832 

Note: same with Table 4.7.  
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Finally, we present the estimations using the Heckit model to address the sample 

selection bias. It is noted that the inverse Mill’s ratio is significant in three columns in 

Table 4.11 suggesting that a selection bias would be present. However, we find no big 

change in the coefficients of the explanatory variables compared to previous 

regression results. The squared term of the spillover variable, in particular, still 

remains negative and statistically significant. The hypothesis that the export spillovers 

are region and industry-specific is consistent with those in other models.  

The coefficients of the variable representing labour productivity, age, capital intensity, 

wage and foreign equity share have the same sign as those of the variables in 

determining export propensity. However, firm size now has an opposite sign in the 

export intensity regressions, which suggests that, conditional on exporting, large firms 

are more likely to export at a lower level, although they have the greater probability of 

exporting.  

4.6 CONCLUSIONS 

This chapter has investigated the spillover effects of exporter clustering and their 

impact on the export performance of individual firms using a dataset of Chinese firms 

during the period 1998-2007. The agglomeration of exporters is found to exert a 

significant positive impact on the export participations of individual firms. However, 

this study suggests that exporter clustering is not always desirable since we find that 

there is an inverted-U shape relationship between agglomeration and export 

participation possibly due to the congestion costs. A similar pattern is also found when 

export intensity is used as a measurement of export performance.  

Apart from a possible negative effect of exporter clustering, the agglomeration of 

exporters is found to benefit firms in the same industry within the same region only. It 

thus demonstrates that geographical proximity plays an important role in the export 

spillovers. In addition, the inter-industry export spillovers are less significant since it 

is found the presence of many exporters only increases a firm’s chance of being an 
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exporter if they came from the same industry. In summary, exporter clustering is one 

of the important determinants of export participation in China, but its negative effects 

should be avoided. The inter-region and inter-industry export spillovers should be 

promoted. It should, however, be noted that the decision to export is not a 

once-and-forever action, though export entry is an important first step. If new 

exporters exit foreign markets in a short period, the learning-by-exporting effects of 

firms will be limited and will further weaken aggregate export growth. Therefore, the 

export duration after entering the export market of a firm should be of more interest. 

This issue is discussed in Chapter 5.  
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CHAPTER FIVE                                    

PATTERNS AND DETERMINANTS OF EXPORT SURVIVAL 

 

5.1 INTRODUCTION  

A large body of studies in the literature of industrial organisation has focused on the 

analysis of survival of firms in domestic markets since their establishment (see a 

survey by Manjón-Antolín and Arauzo-Carod, 2008). However, until the work by 

Besedeš and Prusa (2006a) little attention was paid to the study of the risk of exit in 

international markets. One valuable insight from this seminal work is that exporting is 

not a once-and-forever action and that firms do enter and exit foreign markets as well 

as domestic markets. Furthermore, they conclude that for developing countries the key 

element in achieving faster aggregate export growth is higher survival rates for 

existing trade flows, rather than the introduction of new trade flows. Brenton et al. 

(2009) also suggest that low survival rates tend to undermine the expansion of export 

flows from developing countries, while Esteve-Pérez et al. (2008) show that firms 

involved in exporting activities face a significantly lower probability of failure than 

non-exporters. It is therefore important to understand not only the determinants of 

export entry but also the factors which make new exports sustainable, as export survival 

affects not only aggregate export growth at the country level but also sustainable growth 

at the firm level (Brenton et al., 2010).  

To date, no survival studies have been carried out for Chinese exporters. This chapter 

fills the void in the literature by providing an empirical analysis of the patterns and 

determinants of export survival in the context of China.  In our analysis, we focus on 

the impact of the characteristics of individual firms on the survival probabilities in 

addition to mapping the patterns of export durations. In terms of statistical techniques, 

we apply non-parametric survival methods and estimate a discrete time duration 
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model using a panel of Chinese manufacturing firms between 1998 and 2007, which 

corresponds to the country’s pre- and post-WTO period. These methods are capable of 

modelling both whether and when an event (for example, exit) occurs, and hence the 

evolution of the risk over time (Esteve-Pérez et al., 2007). We also control for the 

interval-censored nature of the data and the existence of unobserved individual 

heterogeneity (such as unobserved managerial ability, and access of firms to specific 

resources and assets). Esteve-Pérez et al. (2007) have pointed out that ignoring 

unobserved individual heterogeneity may lead to strongly inconsistent estimates of the 

coefficients of the included covariates. To the best of our knowledge, these techniques 

have not yet been applied to a panel dataset which is made up by a representative 

sample of all Chinese manufacturing firms.  

Our empirical analysis shows that exporting is as perilous an activity for Chinese 

firms as it is for those in other countries and that nearly a half of the firms survive for 

less than three years in export markets. Our results also suggest that large, highly 

productive and more export-oriented firms enjoy better survival prospects. We also 

find that foreign ownership is an important factor of export survival, while state 

ownership can increase the risk of export failure. Moreover, the external environment 

captured by the industry, region and time dummy variables is also shown to have 

important impacts on export survival. Therefore, our findings make an important 

contribution to the understanding of the determinants of export survival at the firm 

level from the perspective of a large and open economy.  

The rest of this chapter is structured as follows. Section 5.2 presents the related studies 

and Section 5.3 discusses the methodology of survival analysis and our estimation 

strategies. This is followed by Section 5.4 describing the dataset and summary 

statistics. The main results are discussed in Section 5.5 and sensitivity analysis is 

presented in Section 5.6, with Section 5.7 concluding this chapter. 
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5.2 SURVIVAL ANALYSIS OF EXPORT DURATION 

The theoretical and empirical studies modelling the export decisions of firms have 

proliferated over the past few years. It is assumed that export participation depends 

fundamentally on a firm’s expected profit from exporting, and this in turn is 

dependent on its productivity and whether it is sufficiently productive to cover sunk 

entry costs (Melitz, 2003). Since structural modelling of the dynamic decision 

problem is fairly complicated, the export decision is always treated as a discrete 

choice in most empirical studies. Researchers either estimate the participation using 

probit models with random effects to account for firm-specific time-invariant 

differences in the propensity to export (for example, Roberts and Tybout, 1997), or 

model the export decision simultaneously with a continuous productivity equation (for 

example, Clerides et al, 1998). Others like Bernard and Jensen (2004) have used the 

GMM technique to account for the state dependence of exporting activity in dynamic 

linear probability models. Fung et al. (2008) and Gao et al. (2009) used similar 

methods to investigate the export participation of Chinese manufacturing firms. In 

addition to modelling export market entry, some economists also pay attention to 

export market exit problems. For example, Alvarez and López (2008) used plant-level 

data of a sample of Chilean manufacturing firms, but their analysis of the determinants 

of entry and exit patterns was confined to the sectoral level. Yet, all these works only 

explore the question of why firms enter or exit export markets, while failing to address 

the question about how long firms stay in export markets once they start exporting.  

Going beyond the early studies focusing on export entry, Besedeš and Prusa (2006a, 

2006b) first looked at the issue of duration of trade relationships at the country-level 

using U.S. import data. Other authors subsequently investigated the same topic in 

selected economies. Several important findings have been presented. The first finding 

concerns the length of trade duration. In most of the studies using data from several 

countries, it is reported that the duration of exports is generally very short (for 

example, Besedeš and Prusa, 2006a; Brenton et al., 2009; Besedeš and Blyde, 2010). 
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For example, Besedeš and Prusa (2006a) found that more than one half of all trade 

relationships lasted for only one year and about 80 per cent were maintained for less 

than five years. The existing studies also examined the factors affecting the length of 

trade duration. Among them, Besedeš (2008) found that a larger initial purchase, 

higher reliability and lower search costs resulted in longer trade relationships. Fugazza 

and Molina (2009) investigated a large dataset covering 96 countries from 1995 to 

2004 and found that developed countries, differentiated products, exporting 

experience, and the volume of exports could improve export survival. These 

macroeconomic findings, however, are not very informative for policy design since 

most export intervention occurs at the microeconomic level, with support targeted at 

specific industries or firms (Greenaway and Kneller, 2007). This concern has given 

rise to a second set of studies at the firm level. 

Bosco-Sabuhoro and Gervais (2006) first used the survival methods to analyse the 

factors determining the success or failure of Canadian establishments in foreign 

markets. They found that 42.2 per cent of establishments exported for less than one 

year but the exit was found to vary in terms of the characteristics of firms, industry 

features, export market conditions, market structure, product attributes and business 

cycle. Esteve-Pérez et al. (2007) examined the Spanish case and found that 37.5 per 

cent of the firms survived in export markets for less than four years but firms 

exporting to “closer” markets survived longer than those exporting to uncertain 

markets. In analysing the Peruvian new exporters, Volpe-Martincus and Carballo 

(2009) showed that in the case of a small developing country, geographical 

diversification could increase the probability of survival more than product 

diversification. Ilmakunnas and Nurmi (2010) applied duration models to examine 

Finnish manufacturing plants and they found that large, young, highly productive, and 

relatively capital-intensive plants were likely to survive longer in the export market. 

All these results indicate that exporting firms face the high risk of failure in their 

starting years and export survival is highly related to firm heterogeneity. While the 

literature on export duration in the context of other economies is expanding, so far we 
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have not seen any evidence on the manufacturing firms in China. Motivated by recent 

work on trade duration at the country- and firm-level, we hence employ survival 

analysis methods to examine the patterns and determinants of export survival in the 

Chinese manufacturing sector.  

5.3 MODELLING EXPORT DURATIONS 

The first step in conducting survival analysis is to construct duration data. In this 

chapter, interest lies in in the time span before an exporting firm ceases to export. 

However, when export duration data is constructed using the databases available, a 

censoring problem arises since the whole export history of all firms cannot be 

observed. 10 Some firms were still exporting during the final year of the sample 

period making it impossible to know when they stopped exporting. Thus these 

observations are said to be ‘right-censored’. ‘Left-censored’ spells also arise as some 

firms were exporting in the first year of the sample period.11 Under this situation, we 

actually do not have any information about the exact time when they started exporting. 

Unlike right censoring, left censoring cannot be easily handled using survival analysis 

techniques.12 For this reason, following Besedeš and Prusa (2006b) and others, a 

common approach is adopted by excluding the left-censored export spells. Thus our 

analysis focuses on those that started exporting after 1998. 

In addition to the censoring problem, the existence of multiple spells is another thorny 

issue. For example, firms may start exporting, exit, and re-enter foreign markets. In 

this case, the measurement of export duration becomes complicated. Besedeš and 

                                                 
10 If we know the entry and exit time, such spells are called ‘completed spells’. 

11 This definition of left censoring is most commonly used in social sciences. In the natural sciences, 

left-censored data are those for which it is known that exit from the state occurs at some time before the 

sample date (Jenkins, 2005, p.5). Allison (1995, p.10) considers that left-censored observations in social 

sciences are actually right censored. 

12 The inclusion of left-censored spells without any correction for unobserved starting dates would result 

in biased estimates (see Hess and Persson, 2010). 
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Prusa (2006b) treated multiple spells as independent observations in their studies. 

They also conducted robustness checks by limiting their analysis to single spells in 

addition to the first spell of the multiple spells (for definitions see Table 5.1), 

respectively. Fugazza and Molina (2009) adopted the same approach to deal with 

multiple spells. In addition, Besedeš and Prusa (2006b) pointed out that some multiple 

spells might result from data error, especially for those with a one-year interval 

between two spells. This may be due to misreporting. Thus, they suggested taking all 

the spells with a one-year gap as continuous spells, while leaving two or more year 

intervals unchanged. Following this literature, we begin by taking the single spells and 

the first spells of multiple spells as the benchmark data and then check the robustness 

of the results by merging the one-year gap duration as gap-adjusted data. 

Table 5. 1 Export duration patterns 

No. 98 99 00 01 02 03 04 05 06 07 Patterns 

1 X X X X O O O O O O Left censored Single spell 

2 O O O O X X X X X X Right censored Single spell 

3 O O X X X X O O O O Completed Single spell 

4 O X X O X O O X X O Completed Multiple spells 

Note: “X” denotes exporting that year. “O" denotes no exporting that year. 

Source: Author’s work.  

There are three widely-used approaches in survival analysis, namely, nonparametric, 

semiparametric and parametric models (Cleves et al., 2008, p.91). The choice of 

method depends on our assumption about the survivor function and the nature of the 

research dataset. Among these three methods, nonparametric analysis is often 

employed for the preliminary analysis of the survivor functions in the literature. No 

assumption about the distribution of the failure times is made and neither are the 

effects of covariates modelled. The semiparametric and parametric models are 

superior to the nonparametric model if we want to examine the determinants of 
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duration patterns. In comparison with the parametric models (for example, the 

exponential and Weibull models), the semiparametric models, such as the Cox (1972) 

proportional hazards model, is preferred because no assumptions about the shape of 

the hazard over time are required. The recent literature on the duration of trade is 

dominated by the application of Cox’s proportional hazards model (for example, 

Besedeš and Prusa, 2006b; Besedeš, 2008; Brenton et al., 2009; Fugazza and Molina, 

2009). In those models, the hazard rate, known as the probability of an export flow to 

cease in the interval [ , )tt t ∆+  given that it has lasted until time t, is given by 

'

0( | ) ( ) exp( )
it it

h t X h t X β=
                     (5.1)

 

where 0 ( )h t
 

is a baseline hazard, which is an unknown, X is a vector of time-varying 

explanatory variables and β is a vector of parameters to be estimated.13 Cox (1972) 

proposed a partial likelihood method to estimate the coefficients without specifying 

any functional form for the baseline hazard function. In this specification, the effect of 

an explanatory variable is a parallel shift of the baseline function, which is estimated 

for all those firms that survive up to a particular period. However, Hess and Persson 

(2010) pointed out that there are at least three major problems with the Cox model 

when the observed durations of trade are grouped into yearly intervals. First, the Cox 

model was developed for continuous-time specification and it could lead to biased 

estimates if discrete data is used. Second, it is difficult to control for unobserved 

individual heterogeneity, which can result in spurious duration dependence and hence 

lead to biased estimates. Third, the assumption of proportional hazards in the Cox 

model is often violated in trade duration data. However, the discrete-time duration 

models can deal well with these problems and are also readily implemented using 

standard statistical software packages, such as Stata or LimDep. 
 

                                                 

13  0 ( )h t
 

is the baseline hazard corresponding to 
'exp( ) 1
it

X β = , namely, when the effects of the 

covariates are equal to 0.  
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Given the discrete nature of our dataset on a yearly basis, some of the most frequently 

used tools for the continuous-time data, such as the Kaplan-Meier (1958) 

product-limit estimator of the survivor function and the Cox proportional hazards 

model for estimating the hazard function are not appropriate. Hence we employ 

discrete-time duration models in our analysis following the work by Esteve-Pérez et al. 

(2007) Brenton et al. (2010) and Ilmakunnas and Nurmi (2010).  

We now define intervals of time 
1[ , )

j j j
I t t += where 1,....j J= ; 

j
d is the number of 

failures observed in interval 
j

I ; 
j

m is the number of censored spell endings observed 

in interval 
j

I ; 
j

N
 

is the number of firms facing the risk of failure at the start of the 

interval; 
j

n is the adjusted number of spells at risk of failure at the midpoint of the 

interval defined as 14 

2

j

j j

m
n N= −

                           
(5.2)

 

Hence the lifetable estimator of the survivor function for the discrete-time survival 

data is given by 

1 1

ˆ ( ) Pr( ) (1 ) (1 )
j j

k
k

k kk

d
S j T j h

n= =

= > = − = −∏ ∏
      

(5.3)
 

Where T  denotes export duration until exit and kh  denotes the hazard rate in the 

interval
j

I . The survivor function reports the probability of surviving beyond the year

j .  

In addition to the nonparametric analysis of the survivor function, we are also 

interested in the impact of certain explanatory variables on the hazard rate of 
                                                 
14  Note that the ‘adjustment’ is used because the underlying survival times are continuous, but the 

observed survival time data are grouped (Jenkins, 2005, p.59). Moreover, the formulas in this paper are 

heavily drawn from Jenkins (2005).  
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exporting firms. Thus the discrete-time hazard rate of firm i  in a given time interval 

1[ , )
j j

t t +  
conditional on its survival up to the beginning of the interval and given the 

explanatory variables, is formally defined as  

'

1( | , ) ( )ij i j i j ij ij jh P T t T t X F X β γ+= < ≥ = +
      

(5.4) 

where 
ij

X is a vector of observed explanatory variables that are assumed to influence 

the hazard rate. The explanatory variables may be time-varying (although constant 

within intervals). β  is a vector of parameters to be estimated. A positive (negative) 

coefficient indicates a positive (negative) impact on the value of the hazard. It 

correspondingly has a negative (positive) impact on the survival rate of the firm in the 

export market.
 j

γ  is the interval baseline hazard rate and is a function of (interval) 

time ln( )
j

jγ ρ=  that allows the hazard rate to vary across periods. ( )F ⋅  is an 

appropriate distribution function ensuring that  0 1
ij

h≤ ≤  for all ,i j . To estimate 

the model, a functional form of the hazard rate needs to be specified. Then the 

log-likelihood for the whole sample including the completed spells ( 1ic = ) and right 

censored spells ( 0ic = ) is given by: 

1 1 1

log log( ) log(1 )
1

jn n
ij

i ik

i i kij

h
L c h

h= = =

= + −
−

∑ ∑ ∑
       

(5.5) 

Allison (1995) and Jenkins (1995, 2005) show that the above log-likelihood function 

can be rewritten as a standard log-likelihood function for a binary panel regression 

model by introducing a binary dependent variable 1
ij

y =  if the firm makes a 

transition (its spell ends) in year j , and otherwise 0
ij

y = . This implies that 

1 1

log [ log (1 ) log(1 )]
jn

ik ik ik ik

i k

L y h y h
= =

= + − −∑∑
          

(5.6) 
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To be able to estimate the parameters, the hazard rate ikh  is usually assumed to 

follow a complementary log-log distribution or Cloglog (Prentice and Gloeckler, 

1978): 

'( ) 1 exp exp( )
ij ij j

h X X β γ = − − +                (5.7)  

or      ( ) 'log log[1 ( )]
ij ij j

h X X β γ− − = +                (5.8) 

Moreover, some authors addressed the importance of controlling for unobserved 

individual heterogeneity, which is referred to as the ‘frailty’ in the biostatistics literature 

(for example, Brenton et al., 2009; Besedeš and Blyde, 2010; Hess and Persson, 2010). 

This is because the individual variation in the hazard rate cannot be wholly explained by 

the observed explanatory variables included in the model. Thus individual heterogeneity 

cannot be ignored. Otherwise it could lead to inconsistent and biased estimates of the 

effect of the explanatory variables in the hazard model (Jenkins, 2005). Therefore, the 

unobserved heterogeneity should be taken into account. Then we can rewrite equation 

(7) by incorporating unobserved heterogeneity ( iν ):  

'( ) 1 exp exp( )
ij ij j i

h X X β γ ν = − − + +                 (5.9) 

( ) 'log log[1 ( )]
ij ij j i

h X X β γ ν− − = + +               (5.10) 

Notwithstanding, the choice of the distribution for the unobserved heterogeneity has 

become another widely-discussed issue in the duration literature. In practice, it is always 

assumed to be Gamma or Gaussian distributed. In a recent simulation study, Nicoletti 

and Rondinelli (2010) proved that these discrete hazard models are indifferent to the 

functional forms of the unobserved heterogeneity, such as parametric and nonparametric 

specifications.  
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5.4 THE CHOICES OF VARIABLES AND DATA ISSUES 

5.4.1 The Explanatory Variables 

The choice of explanatory variables for the survival models is determined by prior 

expectation based on the existing literature and the availability of information from 

our dataset. Specifically, three broad groups of variables are considered. They reflect 

firm-specific characteristics, industry categories and macroeconomic conditions.  

Firm consideration is given to the effect of firm performance characterised by firm 

size and productivity. Firm size accounts for scale effects. Large firms may well 

exploit economies of scale through exporting and producing at lower unit costs, which 

make them more competitive in foreign markets. In comparison with small firms, 

large firms may also have better access to capital and skilled labour, and face better 

tax conditions, which in turn improves their chances of survival in export markets. We 

measure firm size by the number of employees and group all the firms into three 

groups, namely, large, medium and small firms (for variable definitions, see Table 

5.2). Recent studies of heterogeneous firms and international trade have shown that 

only highly productive firms can be profitable through exporting. More productive 

firms can be more profitable and have better survival prospects. We thus expect a 

positive relationship between a firm’s productivity and survival in export markets. 

Productivity is measured by the logarithm of output per worker each year, with the 

sample divided into three groups according to its magnitude.  

Furthermore, Rauch and Watson (2003) and Besedeš (2008) showed that trade 

duration is positively related to the volume of trade. A firm making efforts to enter 

foreign markets would export a large share of its output and would thus be more likely 

to export continuously. The more a firm exports, the more it gains knowledge and 

information about export markets, which improves its ability to survive in 

international markets. We measure export intensity by the ratio of export value over 

its total sales and divide the firms evenly into four categories.  
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Table 5. 2 Variable definitions and statistics 

Var. Definition Mean S.E. 

SIZE1 Large firms with the no. of employees>2000) 0.052 0.223 

SIZE2 Medium firms, 300<=employees<2000 0.417 0.493 

SIZE3* Small firms, employees<300 0.531 0.499 

LP1 log(LP) belongs to the upper 1/3 0.040 0.197 

LP2 log(LP) belongs to the medium 1/3 0.759 0.428 

LP3* log(LP) belongs to the lower 1/3 0.201 0.401 

EXPT1 export intensity>75% 0.225 0.417 

EXPT2 50%<=export intensity<75% 0.096 0.295 

EXPT3 25%<=export intensity<50% 0.135 0.342 

EXPT4* export intensity<25% 0.544 0.498 

FOE foreign-owned enterprises (SOEs) 0.181 0.385 

HMT Hong Kong, Macau and Taiwan-owned enterprises 0.172 0.377 

SOE state-owned enterprises 0.061 0.240 

NSOE* non-SOEs  0.585 0.493 

IND1* food industry 0.069 0.253 

IND2 textiles and furniture industry 0.206 0.404 

IND3 paper and printing industry 0.048 0.214 

IND4 chemicals industry 0.233 0.423 

IND5 metallurgical industry 0.077 0.267 

IND6 machinery and electronics industry 0.367 0.482 

EAST firm locating in East China 0.879 0.236 

CETL firm locating in Central China 0.068 0.252 

WEST* firm locating in West China 0.052 0.223 

WTO 1 if the firm started exporting after 2001 0.715 0.452 

Log(j) Logarithm of time 0.992 0.735 

Note: * denotes the reference group in the multivariate analysis.  
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The effects of ownership on export behaviour have received much attention in the 

literature. Differences in ownership may reflect the firm’s different advantages in 

terms of assets, technological skills, management expertise and internationalisation 

strategies. In particular, foreign firms are always found to be more export-oriented 

than domestic firms due to their better knowledge of foreign markets and their strong 

links with foreign buyers. We thus expect foreign ownership to be associated with a 

low risk of exit from the export market. In China, firms can be divided into four 

groups according to their ownership, that is, foreign-owned enterprise (FOEs, mainly 

originated from OECD countries); Hong Kong, Macau, Taiwan enterprises (HMT); 

state-owned enterprises (SOEs) and; other domestic firms (non-SOEs) (for details, see 

Table 5A.1). SOEs are always thought to be less efficient and more locally-oriented 

than others. Their duration of survival may be short. We therefore include three 

ownership variables using the non-SOEs as the reference group in the model.  

Recent work has also shown that product heterogeneity matters for trade duration. 

Besedeš and Prusa (2006b) found that the hazard rate was at least 18% higher for 

homogenous goods than that for differentiated goods in U.S. import trade relationships. 

Görg et al. (2008) showed that firms with higher quality products were able to remain 

more competitive in international markets and hence survived longer. Unfortunately, 

we do not have a good measure to capture the heterogeneous characteristics of 

exporting products from our database. Thus firms are grouped into six broadly defined 

industrial sectors, namely, Food (IND1), Textiles and furniture (IND2), Paper and 

printing (IND3), Chemicals (IND4), Metallurgical (IND5), and Machinery and 

electronics (IND6). We include five industry dummy variables to control for the 

differences in product heterogeneity (the food industry is the base group). 

Macroeconomic conditions may also affect a firm’s export survival. To account for 

this effect, China was divided into three areas, namely, East China, Central China and 
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West China and region dummy variables included to capture the firms’ location.15 Lu 

et al. (2009) showed that firms located in regions with better institutional 

environments were more likely to have better export prospects. The National 

Economic Research Institute (NERI) of China has developed an index that measures 

the levels of institutional development in the 31 provinces of China. The index shows 

that the eastern region of China enjoys a higher level of institutional development than 

central and western regions. Therefore, we can expect that firms located in east China 

would have longer export durations than those in other regions. Finally, we include 

another dummy variable, WTO, which equals one if a firm started exporting after 

2001, and otherwise zero. The inclusion of this variable could shed light on whether 

firms have faced higher risk in export market following the country’s entry into the 

WTO in 2001. In addition to the explanatory variables just described, a variable is also 

included to capture the pattern of duration dependence. It is defined as the log of time 

(interval).  

5.4.2 Data Description 

Our analysis is based on the Chinese Annual Survey of Industrial Firms (CASIF) 

conducted by the National Bureau of Statistics of China (NBSC) between 1998 and 

2007. Some features of this dataset make it suitable for examining the determinants of 

the export duration of firms using survival methods. First, it covers all state-owned 

enterprises (SOEs) and other firms with annual sales exceeding five million yuan 

(equivalent to around US$700,000). It is a representative sample of the population of 

Chinese manufacturing firms, which has been used by other economists (for example, 

Cai and Liu, 2009). Although this dataset contains a large number of firms, the rate of 

entry and exit is very high. As pointed out by Jefferson et al. (2008), firms may exit 

the dataset for three reasons, that is, closure, a decline in sales below five million yuan 

                                                 
15The eastern region includes Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, 

Shandong, Guangdong, Guangxi, and Hainan. The central region includes Shanxi, Inner Mongolia, Jilin, 

Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and Hunan. The western region includes Chongqing, Sichuan, 

Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia and Xinjiang. 



100 
 

and changes in firm identifiers (IDs). Similarly, the entry of a firm may be due to the 

birth of a new firm or the expansion of sales up to the sales threshold. To prepare the 

sample of export duration, we match the firms across different years using unique IDs 

to get a balanced panel data during the examined period. We can then analyse their 

export persistence over a ten-year period.  

Secondly, the CASIF provides a rich dataset of information on the characteristics of 

firms on a yearly basis, such as the number of employees, output, exports and location, 

all of which may help to unravel the factors determining the length of export spells. 

Nevertheless, largely due to misreporting, some information is noisy and misleading. 

To obtain a ‘clean’ sample for the multivariate analysis, we use the popular criteria 

identified in the literature by Jefferson et al. (2008) and Cai and Liu (2009) to remove 

the outliers and abnormal observations. These include (1) key variables that are 

missing or have negative values (e.g. export values), (2) the number of employees that 

must not be less than eight people and (3) the value of total assets that must be greater 

than that of total fixed assets.  

After cleaning, we further exclude all left-censored observations and focus on the first 

spells based on the discussion in the preceding section. We end up with a sample of 

12,553 observations corresponding to 3,418 exporting spells, 75 per cent of which 

ended during the sample period. The average export duration is three and half years. 

11.2 per cent of the firms exported continuously every year from 1999 to 2007. 

Summary statistics about the sample are presented in Table 5.2. Most exporting firms 

are found to be small and medium sized, which together accounts for 95 per cent of 

the sample. About 22.5% of the firms exported more than 75 per cent of their sales 

and 54.4 per cent of the firms exported less than 25 per cent. In terms of ownership, 

more than a half of the firms are non-state-owned enterprises. A larger part (80 per 

cent) of the firms operated in textiles and furniture, chemical, and machinery and 

electronics sectors. 
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5.5 EMPIRICAL RESULTS 

5.5.1 The Results of Non-Parametric Analysis 

Before we formally investigate the effects of explanatory variables on export duration, 

we present the non-parametric estimates (that is, lifetable estimates) of the survivor 

function for the whole sample. We further compare the differences of export survivals 

across the groups defined by the explanatory variables. The left-hand side panel of 

Figure 5.1 shows the overall survival rate and the overall hazard rate is depicted in the 

right-hand side panel.  

Figure 5. 1 Overall survival and hazard rates 

 
Source: Author’s work based on the sample.  

In comparison with the bench mark data, the one-year gap adjustment shifts the 

distribution of the survival rate. The survival rates in gap-adjusted data are on average 

10 per cent points higher than those of the benchmark data. The hazard rate in 

gap-adjusted data is lower in earlier years but a little higher in later years than those in 

benchmark data. The results suggest that benchmark spells likely lead to an 

underestimated duration, although they exhibit the same trend.  
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Furthermore, we compare the differences in survival distribution across groups of 

firms as defined by the explanatory variables. According to the left panel of Figure 5.2, 

we find that large and medium firms have a higher survival rate at any time than that 

faced by small firms. As for ownership effects (shown in the right panel of Figure 5.2), 

it is shown that foreign-owned enterprises record the best survival prospects in the 

export markets, followed by HMTs and non-state-owned enterprises. The SOEs face 

the highest risk of exit. We can also obtain the graphs for other groups, but for the 

sake of brevity they are not presented here.  

Figure 5. 2 Survival rates by firm size and ownership 

 

Source: Author’s work based on the sample.  

Finally we carry out a likelihood-ratio test of equality of hazard functions across 

groups of firms. The results, reported in Table 5.3, obviously indicate the existence of 

significant differences in survival across groups for each of the variables considered. 

After controlling for the effect of firm size, the results are similar to those obtained for 

all firms. However, it should be noted that the nonparametric analysis is a univariate 

approach without controlling for the effects of other explanatory variables. In the next 
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section, we proceed to a formal investigation of the effects of the explanatory 

variables on the export hazard rate. 

5.5.2 The Results of Semiparametric Analysis 

Following the work by Hess and Persson (2010) and Ilmakunnas and Nurmi (2010), 

alternative discrete-time duration models are estimated, in which the hazard rate is 

assumed to be a complementary log-log (cloglog) form. In order to control for 

unobserved heterogeneity, we further estimate two augmented cloglog models, in 

which the heterogeneity is assumed to be either Gamma or Gaussian distributed.  

Table 5. 3 Non-parametric tests for the equality of survival functions 

 Likelihood-ratio test 

 All firms Small firms Large and medium  

Size 176.75 (0.000) - - 

Labour productivity 172.22 (0.000) 83.93 (0.000) 90.58 (0.000) 

Export intensity 334.16 (0.000) 223.66 (0.000) 200.55 (0.000) 

Ownership 94.34 (0.000) 39.49 (0.000) 104.97 (0.000) 

Industry 21.82 (0.000) 22.37 (0.000) 20.74 (0.000) 

Region 40.59 (0.000) 21.19 (0.000) 65.00 (0.000) 

Entry time (WTO) 111.65 (0.000) 76.60 (0.000) 75.86 (0.000) 

Note: The table reports the statistics and the corresponding p-values (in parentheses) of the 

likelihood-ratio test of homogeneity of the survivor functions with the null hypothesis that the 

survivor functions across the groups defined by the independent variables are the same.  

The estimation results in Table 5.4 imply three points. First, the likelihood-ratio test of 

Gamma variance in Model 3 reveals that we can strongly reject the null hypothesis 

that there is no unobserved heterogeneity. This result is confirmed when we use the 

Gaussian distribution instead of the Gamma distribution. These results show that it is 

appropriate to consider unobserved heterogeneity in our analysis. Second, Model 1 

takes into consideration duration dependence by including the variable log of time; the 

magnitude of the hazard ratios is much larger for Model 1 than that of those in Model 
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2.16 It implies that, without control for the patterns of duration dependence, the 

influence of other independent variables on the hazard rate could be underestimated. 

Third, the hazard ratios in the models without frailty and those in the models with 

frailty show that, without consideration of the unobserved heterogeneity, the impact of 

the covariates on the hazard rate could be underestimated as well. 

We can now move on to the interpretation of the estimates in our preferred 

specification, that is, Model 3, which uses the Gamma distribution to summarise 

unobserved individual heterogeneity. The effects of the covariates on the hazard are 

given by the hazard ratios. A unit change in an explanatory variable (from 0 to 1 for 

dummy variables) leads to a proportional shift in the conditional probability of the 

failure. If the hazard ratio is smaller (greater) than one, it implies the explanatory 

variable has a negative (positive) effect on the hazard rate, other things being equal. 

Smaller values stand for reduced hazard and hence longer survival.  

First of all, taking small firms with fewer than 300 employees as the reference group, 

we find that the hazard ratio for SIZE1 is 0.445, which means that large firms with 

more than 2000 employees are estimated to face a hazard rate that is only 44.5 per 

cent of the hazard faced by small firms. Meanwhile, the medium firms are found to 

face a hazard rate that is only 59.0 per cent of the hazard faced by small firms. This 

finding is consistent with the prior prediction. It also confirms the result of previous 

studies such as Llmakunnas and Nurmi (2010) that plant size has a negative impact on 

survival durations.  

 

  

                                                 
16  Models 1, 2 and 3 are estimated using the Stata programs “pgmhaz8” written by S. P. Jenkins. Model 

4 is estimated using the Stata command “xtcloglog”. 



105 
 

Table 5. 4 Estimations of the discrete-time proportional hazard models 

 Model 1 Model 2 Model 3 Model 4 

 Hazard 

Ration 

p-value Hazard 

Ration 

p-value Hazard 

Ration 

p-value Hazard 

Ration 

p-value 

SIZE1 0.485 0.000 0.362 0.000 0.445 0.000 0.378 0.000 

SIZE2 0.619 0.000 0.501 0.000 0.590 0.000 0.535 0.000 

LP1 0.640 0.003 0.362 0.000 0.634 0.005 0.597 0.007 

LP2 0.781 0.000 0.585 0.000 0.791 0.000 0.768 0.001 

EXPT1 0.482 0.000 0.344 0.000 0.450 0.000 0.384 0.000 

EXPT2 0.533 0.000 0.394 0.000 0.494 0.000 0.432 0.000 

EXPT3 0.611 0.000 0.485 0.000 0.583 0.000 0.524 0.000 

FOE 0.810 0.003 0.769 0.000 0.791 0.003 0.740 0.005 

HMT 0.964 0.587 0.932 0.293 0.968 0.672 0.962 0.683 

SOE 1.222 0.017 1.236 0.010 1.297 0.011 1.347 0.019 

IND2 0.868 0.086 0.736 0.000 0.905 0.316 0.851 0.266 

IND3 0.896 0.358 0.790 0.045 0.940 0.662 0.893 0.546 

IND4 0.853 0.035 0.697 0.000 0.906 0.302 0.865 0.286 

IND5 0.908 0.320 0.820 0.035 0.971 0.803 0.943 0.714 

IND6 0.769 0.000 0.616 0.000 0.807 0.015 0.754 0.034 

EAST 0.774 0.000 0.641 0.000 0.795 0.007 0.725 0.022 

CETL 1.037 0.705 0.880 0.163 1.124 0.345 1.112 0.528 

WTO 1.066 0.184 1.374 0.000 1.122 0.073 1.180 0.039 

log(j) 0.384 0.000   0.452 0.000 0.595 0.009 

Log likelihood -4,768.93 -5,137.07 -4,767.18 -4,765.59 

N 12,553 12,553 12,553 12,553 

P-value of LR 

test for RE 
No No Yes/Gamma Yes/Gaussian 
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As for the effect of productivity, numerous theoretical and empirical researches 

suggest that productivity is one of the most important determinants of a firm’s export 

decision because only highly productive firms can be profitable in the export market, 

while less productive firms can only sell in the domestic market (Melitz, 2003). The 

results from our estimation show that more productive firms can also have a longer 

exporting life. The most productive firms are 37 per cent less likely to exit than the 

least productive firms. Thus the findings tell us that the productivity of firms is 

important not only for their export decisions but also for their survival in the export 

markets once they become exporters. 

Furthermore, the effect of the export intensity of firms on their export durations is 

investigated. It is shown that the hazard ratio increases as export intensity decreases. It 

implies that the hazard rate and export intensity of firms have a negative relationship. 

For instance, the probability of exit for firms with more than 75 per cent of their sales 

exported (EXPT1) is about 55 per cent lower than that for firms with export intensity 

less than 25 per cent (EXPT4). This result is consistent with the finding of 

Esteve-Pérez et al. (2007) who also found that the more export-oriented firms enjoy 

better survival prospects. They argued firms that export more have more knowledge 

about export markets, export channels, foreign demand and tastes. Thus they benefit 

from learning-by-exporting and are able to survive longer.   

In terms of ownership effects of firms, foreign-owned enterprises (FOEs) are found to 

have longer export spells. Relative to the non-SOEs such as the private wholly-owned 

and collectively-owned enterprises, FOEs are 20 per cent less likely to exit. This may 

be because western investors usually enjoy better access to overseas markets and have 

more knowledge about foreign buyers due to their links with foreign businesses. 

Furthermore, foreign exporters always perform better in the international markets 

because of their advanced technology and management expertise. Lastly, foreign 

exporters always use developing countries, like China, as export platforms, so they are 

more likely to target international markets and hence survive longer in those markets. 

Meanwhile, we find that there is no difference in hazard rates between 
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HMT-enterprises and non-SOEs. But the state-owned enterprises are found to be less 

competitiveness in the international markets and they face a 30 per cent higher risk of 

exit than non-SOEs. One possible reason is that Chinese SOEs are often less efficient 

and more locally-oriented than other enterprises in China (Jefferson et al., 2003).  

In terms of sectoral and regional variations, we only find that the estimated hazard 

ratios of IND6 and EAST are statistically significant and less than one. It suggests that 

firms operating in China’s machinery and electronics industry have better survival 

prospects than those in other industries. From the official statistics, the exports of 

machinery and electronic products have long been a major contributor (over 50 per 

cent) to China’s exports. About 70 per cent of machinery and electronic products were 

granted full export tax rebates in recent years, which made exporting more profitable, 

and consequently led to better exporting prospects. As for the firms located in East 

China, we find that they face a 20 per cent lower hazard in the export markets than 

those located in central and western China. This can be mainly explained by the 

differences in institutional environments across regions, which is reflected in various 

dimensions of marketisation. Firms located in coastal regions of China with a higher 

degree of marketisation have better access to key resources and institutional support 

for exporting activities. Hence, firms located in different regions have different 

destiny in foreign markets. 

Finally, we examine the effect of China’s WTO membership and the pattern of 

duration dependence. The estimation results show that exporting firms were 12.2 per 

cent more likely to exit foreign markets after the country’s entry into the WTO in late 

2001. This was probably due to the higher degree of competition faced by the 

exporting firms in the post-WTO period, which in turn reduces their chance of 

surviving in the exporting markets. In terms of the coefficient of the log of time, we 

find it is less than one and also statistically significant, which indicated that the 

baseline hazard descends with the elapsed survival time. That is, exporters with longer 

exporting duration tend to export continuously. There are at least two reasons 

underlying such persistence in the exporting status. First, exporting firms are less 
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likely to stop exporting as accumulated sunk costs rise over time. Once they exit, they 

will face a higher re-entry cost. Second, firms may learn by exporting and hence 

improve their productivity performance. All these can enhance a firm’s likelihood of 

exporting (Esteve-Pérez at al., 2007).  

5.6 SENSITIVITY ANALYSIS 

The main findings in the preceding section are derived using a cloglog model under 

the assumption of proportional hazards (PH). This assumption states that all the firms 

face the same baseline hazard. Thus the estimates based on the cloglog framework are 

easily explained. However, the proportional hazard assumption may fail to hold, and if 

so, it could lead to distortions in the estimated covariate effects (Brenton et al., 2009; 

Hess and Persson, 2010).  

To check the sensitivity of our findings according to the different methods used, we 

re-estimated the model using two discrete-time non-proportional hazard (non-PH) 

models, namely, the logit and probit models. Although Hess and Persson (2010) 

demonstrated that non-proportional hazard specifications including random effects 

show better results than cloglog specifications, the interpretation of the estimated 

coefficients is no longer straightforward. Yet, the estimated coefficients of the non-PH 

models can still provide some insight into the direction and to some extent the 

magnitude of the effects (Besedeš and Blyde, 2010). 

Table 5.5 shows the estimated coefficients of the discrete-time non-PH models using 

logit and probit estimators.  The results further confirm the importance of controlling 

for unobserved heterogeneity in survival analysis. It shows us that about 65 per cent of 

the total variance is contributed by the panel-level variance component. The negative 

coefficients suggest that the firms with certain characteristic face a lower hazard rate, 

and hence have a higher probability of survival. The positive estimates means the 

covariate increases the hazard rate. The larger absolute value suggests the greater 

magnitude of the effect of the covariate on the hazard rate.  
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Table 5. 5 Estimates of the discrete-time non-proportional hazard models 

 Model 5 Model 6 Model 7 Model 8 

 Coef. p-value Coef. p-value Coef. p-value Coef. p-value 

SIZE1 -1.128 0.000 -0.635 0.000 -1.501 0.000 -0.831 0.000 

SIZE2 -0.755 0.000 -0.423 0.000 -0.929 0.000 -0.514 0.000 

LP1 -1.076 0.000 -0.600 0.000 -0.653 0.016 -0.357 0.017 

LP2 -0.552 0.000 -0.314 0.000 -0.306 0.007 -0.165 0.009 

EXPT1 -1.136 0.000 -0.617 0.000 -1.514 0.000 -0.840 0.000 

EXPT2 -1.007 0.000 -0.555 0.000 -1.272 0.000 -0.701 0.000 

EXPT3 -0.786 0.000 -0.436 0.000 -0.986 0.000 -0.543 0.000 

FOE -0.277 0.000 -0.154 0.000 -0.522 0.001 -0.295 0.001 

HMT -0.065 0.377 -0.031 0.442 -0.070 0.648 -0.041 0.636 

SOE 0.307 0.002 0.170 0.002 0.495 0.013 0.271 0.016 

IND2 -0.217 0.019 -0.146 0.005 -0.119 0.558 -0.071 0.536 

IND3 -0.131 0.332 -0.091 0.230 -0.058 0.840 -0.041 0.797 

IND4 -0.266 0.002 -0.167 0.001 -0.073 0.696 -0.050 0.635 

IND5 -0.100 0.367 -0.082 0.192 0.068 0.774 0.026 0.848 

IND6 -0.400 0.000 -0.243 0.000 -0.296 0.097 -0.174 0.082 

EAST -0.389 0.000 -0.252 0.000 -0.398 0.024 -0.230 0.019 

CETL -0.014 0.898 -0.040 0.525 0.353 0.157 0.191 0.171 

WTO 0.391 0.000 0.224 0.000 0.315 0.006 0.165 0.011 

Log likelihood 12,553 12,553 12,553 12,553 

ρ  - - 0.643 0.650 

N -1.128 0.000 -0.635 0.000 

RE No No Yes/Gaussian Yes/Gaussian 

P-value of LR 

test for RE 
- - 0.000 0.000 

Note: Models 5 and 6 are estimated using pooled logit and probit models, respectively, and 

Models 7 and 8 are estimated using panel logit and panel probit models, respectively. ρ  

measures the proportion of the total variance contributed by the panel-level variance 

component.  
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Table 5. 6 Robustness checks 

 Model 9 

(Gap-adjusted) 

Model 10 

(LMEs) 

Model 11 

(Small firms) 

Model 12 

(Domestic) 

Model 12 

(Domestic) 

 H.R. p.v. H.R. p.v. H.R. p.v. H.R. p.v. H.R. p.v. 

SIZE1 0.496  0.000      0.449  0.000  0.667  0.197  
SIZE2 0.536  0.000      0.590  0.000  0.612  0.000  
LP1 0.680  0.018  0.716  0.221  0.583  0.018  0.598  0.036  0.695  0.097  
LP2 0.798  0.000  0.764  0.011  0.808  0.019  0.719  0.000  0.926  0.520  
EXPT1 0.460  0.000  0.453  0.000  0.414  0.000  0.451  0.000  0.460  0.000  
EXPT2 0.471  0.000  0.473  0.001  0.461  0.000  0.505  0.000  0.442  0.000  
EXPT3 0.601  0.000  0.609  0.002  0.539  0.000  0.586  0.000  0.563  0.000  
FOE 0.758  0.000  0.812  0.143  0.742  0.008      
HMT 0.816  0.010  0.937  0.657  0.964  0.731      
SOE 1.155  0.173  1.254  0.094  1.229  0.338      
IND2 0.729  0.002  0.679  0.010  0.966  0.829  0.922  0.528  0.941  0.686  
IND3 0.866  0.315  0.644  0.052  1.107  0.643  0.993  0.970  0.861  0.429  
IND4 0.797  0.016  0.661  0.004  1.032  0.840  1.022  0.861  0.763  0.062  
IND5 0.781  0.041  0.622  0.019  1.166  0.407  1.131  0.437  0.805  0.278  
IND6 0.705  0.000  0.504  0.000  1.002  0.987  0.972  0.812  0.585  0.000  
EAST 0.711  0.000  0.716  0.008  0.745  0.036  0.783  0.019  0.715  0.025  
CETL 0.982  0.888  1.074  0.690  0.984  0.937  1.159  0.318  1.007  0.978  
WTO 1.225  0.002  1.081  0.468  1.223  0.060  1.162  0.074  1.040  0.683  
log(j) 0.450  0.000  0.469  0.000  0.527  0.000  0.516  0.000  0.357  0.000  
Log 

likelihood 
-5,220.88 -1,827.06 -2,950.15 -3,333.28 -1,429.01 

N 16,379 5,226 7,327 8,116 4,437 

RE Yes/Gamma Yes/Gamma Yes/Gamma Yes/Gamma Yes/Gamma 

P-value of LR 

test for RE 
0.000 0.000 0.000 0.000 0.000 

Note: H.R. denotes hazard ratio; p.v. denotes p-value. 
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Firms of larger size, higher labour productivity and greater export intensity endure less 

risk of exit in export markets. In addition FOEs are more likely to have longer export 

durations than the reference group, non-SOEs, while the SOEs face higher hazard and 

have shorter export durations. Moreover, firms operating in the machinery and 

electronics industry and those located in east China enjoy better survival prospects. It 

was observed that Chinese exporters faced a higher hazard after the country’s entry 

into the WTO. In summary, all findings are consistent with those obtained in the 

preceding section. Hence we conclude that our findings are robust to different 

methods. 

Furthermore, the sensitivity of the results to the sample and data used by estimating a 

discrete-time proportional hazards model is examined. Following Besedeš and Prusa 

(2006b), one-year gap between spells is assumed to a measurement error and we then 

merge the one-year-gap spells. But, if the firms reported zero exports in two 

consecutive years for the first time in the examined period, they were considered to 

exit export markets permanently. Although shown that the distribution of the survival 

rates shifts upward in comparison with the benchmark data, the effects of the 

explanatory variables on the hazard rate are practically the same as those presented 

above. However, the coefficient of the HMT ownership dummy variable becomes 

statistically significant,  while that of the state ownership dummy variable is no 

longer significant (see Model 9 in Table 5.6).  

Finally, in order to reduce the degree of heterogeneity of the firms, the data is broken 

down into two different sub-samples according to their size, namely, the LMEs (larger 

and medium-size enterprises) and small firms. Upon re-estimating the specifications 

separately for these two groups using random effect cloglog model, it is found that the 

coefficients of LP1, FOE and WTO are no longer significant for LMEs (Model 10), 

but are still significant for small firms (Model 11). These results indicate that the 

productivity effects on export survival for LMEs may be non-linear. The assumed 

superiority of foreign ownership seems to matter less when the firms are large. 

Moreover, the large and medium enterprises seemed to face similar risk before and 
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after the WTO entry while the risk of failure for the small firms increased if they 

entered export markets after the country’s entry into the WTO. In addition, for the 

small firms, it is found that state ownership is insignificant (Model 11). This may be 

due to the fact that most SOEs are LMEs in our sample and thus state ownership is 

irrelevant for small firms. Alternatively, if the sample is divided into foreign-owned 

(including HMTs) and locally-owned firms, it is found that the size variable has a 

non-linear positive effect on export duration for foreign firms. Domestic exporting 

firms are found to be influenced by trade liberalisation (WTO entry) in terms of their 

entry time, while foreign firms are not, as shown in Models 12 and 13.  

5.7 CONCLUSIONS 

This chapter has for the first time provided empirical evidence of the duration pattern 

and its determinants on Chinese manufacturing enterprises in export markets. Our 

results confirm a popular finding that exporting firms face a higher risk of exit in their 

starting years. In addition to the nonparametric analysis of the differences in the 

survivor functions across groups, alternative discrete-time duration models were 

employed to examine the factors explaining the export survival of Chinese 

manufacturing firms. 

Our main results are as follows. First, small firms endure significantly higher risk of 

failure than large and medium firms, while LMEs have a higher survival rate in 

foreign markets. Second, there is indication that the survival probability is higher for 

more productive firms. Moreover, firms with higher export intensity continue to 

export for a longer period. Third, foreign-owned exporting firms are less likely to exit 

the markets than HMT-enterprises and non-state-owned enterprises, while state-owned 

enterprises endure higher risk of failure in export markets. Finally, the hazard rates for 

the firms operating in different industries and regions are compared. The results 

suggest that firms operating in machinery or electronics and are located in East China 

face a lower risk of exit than others. We have to acknowledge one major limitation of 
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this study, this being that analysis is based on secondary data. This has constrained our 

measures of accurate export duration. Future research should be done if first-hand data 

about entry and exit time of firms in export markets becomes available.  

Instead of examining manufacturing industry as a whole, in Chapter 6 we will conduct 

a case study focusing on the Chinese high-tech sector to reduce the influence of 

industrial heterogeneity on the export participations of firms. In particular, much more 

attention will be paid to the role of innovation activities in the success of Chinese 

high-tech exports over the past decade.  
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Table 5A. 1 Definition of ownership dummy variables 

 Ownership  Code Ownership Category 

Foreign 

firms 

FOE Foreign-owned Enterprises 

 310 Foreign joint ventures 

 320 Foreign cooperatives 

 330 Foreign wholly-owned enterprises 

 340 Foreign shareholding limited companies 

HMT Hong Kong, Macau, Taiwan-owned Enterprises 

 210 Overseas joint ventures 

 220 Overseas cooperatives 

 230 Overseas wholly-owned enterprises 

 240 Overseas shareholding limited companies 

Domestic 

firms 

SOE State-owned Enterprises 

 110 State-owned enterprises 

 141 State-owned jointly operated enterprises 

 151 Wholly state-owned companies 

 143 State-collective jointly operated enterprises 

COE Collectively owned enterprises 

 120 Collective-owned enterprises 

 130 Shareholding cooperatives 

 142 Collective jointly operated enterprises 

 149 Other jointly operated enterprises 

PIE Private individual enterprises 

 171 Private wholly-owned enterprises 

 172 Private cooperative enterprises 

 173 Private limited liability companies 

 174 Private shareholding companies  

PCOM Private companies  

 159 Other limited liability companies 

 160 Shareholding limited companies 

 190 Other enterprises 

Source: Driffield, Nigel and Jun Du(2011) .
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CHAPTER SIX                                   

INNOVATION AND HIGH-TECH EXPORTS 

 

6.1 INTRODUCTION 

Over the past two decades, the global map of exports has changed dramatically due to 

the arrival of high-technology products to the market from developing countries. The 

striking transformation in the export pattern has led economists to question whether 

the success of high-tech exports from developing countries is real or just a ‘statistical 

illusion’(Srholec, 2007). Some optimists consider it a positive signal that emerging 

economies are climbing up the ladder in the global value chain and competing 

head-to-head with developed countries in high-tech.17 However, some sceptics have 

pointed out that the expansion of the high-tech exports from developing countries is 

largely due to their active engagement in the labour-intensive processing stages within 

high-tech industries resulting from the international fragmentation of production (Lall, 

2000; Mayer et al., 2002; Srholec, 2007; Athukorala, 2009).  

This chapter contributes to this debate by examining whether firm-level innovation 

enhanced the likelihood of exporting in the context of the Chinese high-tech sector 

during the period 2005-2007. Several authors have analysed the impact of innovation 

on export participation at the firm level. Examples include Caldera (2010) on Spain, 

Damijan et al. (2010) on Slovenia and Van Beveren and Vandenbussche (2010) on 

Belgium. China’s case is especially interesting for the following two reasons. First, its 

high-tech exports grew at an average annual rate of 36.1 per cent during the 

                                                 
17 In a recent report (The Economist, April 17th, 2010, p.9), it is stated that: “...Emerging countries are 

no longer content to be sources of cheap hands and low-cost brains. Instead, they too are becoming 

hotbeds of innovation, producing breakthroughs in everything from telecoms to car-making to health 

care. …Developing countries are competing on creativity as well as cost.” 
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post-WTO period (2002-2009) and have accounted for over 30 per cent of China’s 

total exports in recent years. As a result, in 2006, China overtook the U.S. and the E.U. 

to become the largest exporter of high-tech products worldwide (World Bank, 2008). 

Second, China’s government has adopted encouraging policies for its high-tech 

industries since the 1990s with the aim of promoting technological progress and 

accelerating the development of high-tech industry. However, the dominance of 

foreign-invested enterprises with lower R&D expenditure in the high-tech exports has 

cast doubt on the government’s policy on high-tech industries. Whether domestic 

firms can become major players through indigenous innovation will matter for the 

sustainable growth of Chinese high-tech exports in the next few decades. Thus, this 

chapter has important policy implications.  

In this chapter, the relationship between innovation activities and the likelihood of 

exporting in the context of the Chinese high-tech sector is tested. 18 The differences 

between foreign-invested enterprises and domestic firms are considered carefully. The 

endogeneity of innovation is examined using an instrumental variable (IV) approach 

and a non-parametric matching technique to double-check the impact of innovation on 

export participation. In addition, we analyse this relation in key industries and 

provinces. Our main findings can be summarised as follows. First, innovation 

activities play a minor role in determining the export propensity for Chinese high-tech 

firms. Second, innovation efforts, measured by R&D spending and new product output, 

are not a factor contributing to the export propensity of foreign-invested enterprises, 

whereas they have a positive but small impact on the likelihood of exporting for 

indigenous firms. Third, the effects of different types of innovation on firm export 

participation differ, although it is unclear which is more important. Fourth, the effects 

of innovation on export propensity vary significantly across industries and provinces.  

                                                 
18 Huang et al. (2008) analysed the relation between innovation and export intensity using a similar 

dataset during the period 2001-2003 but their estimation strategy is completely different from ours.  
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The rest of the chapter is organised as follows. An overview of innovation and export 

performance in the Chinese high-tech sector is presented in Section 6.2 and the 

relevant literature is reviewed in Section 6.3. The empirical model and data are 

discussed in Section 6.4. The baseline regression results and discussion are presented 

in Section 6.5, with Section 6.6 presenting some further analysis. Section 6.7 

concludes this chapter. 

6.2 EXPORTS AND INNOVATION IN THE CHINESE HIGH-TECH SECTOR 

According to the National Bureau of Statistics of China (NBSC), the high-tech sector 

is broadly classified into five sub-industries: (1) pharmaceuticals; (2) aircraft and 

spacecraft; (3) electronic and telecommunication equipment; (4) computers and office 

equipment; and (5) medical equipment and meters (for details, see Table 6A.1). This 

definition is compatible with the OECD’s classification of high-technology industries.  

Figure 6.1 shows that China’s high-tech exports enjoyed an average increase of 34.4 

per cent annually between 1993 and 2008, a figure that was not achieved in 2009 due 

to the financial crisis, but which increased again in 2010. Correspondingly, the share 

of high-tech exports in China’s total manufacturing exports rose from 6.2 per cent in 

1993 to over 30 per cent in recent years, which is even higher than the shares in most 

developed countries. Moreover, China’s competitiveness in the international market 

has improved since 2004. This change can be partly reflected by the trade 

specialisation coefficients (TSC, measured by the ratio of trade balance to total trade) 

in the high-tech sector, which rose from -0.55 in 1993 to 0.10 in 2010. It indicates that 

China has been a net exporter of high-tech products since 2004. According to the 

World Development Indicators 2009 (World Bank, 2009), China, as the largest 

exporter of high-tech products, accounted for 18.6 per cent of the world market in 

2007, followed by the U.S. (12.7 per cent), Germany (8.6 per cent), and Japan (6.7 per 

cent).
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Figure 6. 1 China’s High-tech exports performance (1993-2009) 

 

Source: Author’s work based on the data obtained from China Science and Technology Statistics (2011).   
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Figure 6. 2 Exports of high-tech products by firms’ ownership (2002-2009) 

 

Source: Reproduced by the author based on the figure from China High-tech Industry Data Book 2011.
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However, foreign-invested enterprises still account for most of China’s high-tech 

exports in recent years. Figure 6.2 illustrates the composition of high-tech exports by 

ownership between 2002 and 2010. Foreign firms (including enterprises originated 

from Hong Kong, Macau and Taiwan) accounted for more than 55 per cent of total 

high-tech exports in 2002, and this number reached 68.6 per cent in 2006, which 

slightly decreased to 66.5 per cent in 2010. During the same period, the share of 

state-owned enterprises decreased from 15.1 per cent to 6.9 per cent. The share of 

others was smaller but increasing, which may indicate that privately and collectively 

owned enterprises are increasingly involved in high-tech exports. According to these 

statistics, it is necessary to consider ownership in the following analysis.  

In addition to exports, we present an overview of innovation efforts in the Chinese 

high-tech sector. China’s innovation efforts have been driven by the desire to establish 

an innovative society. In 2008, China invested 1.52 per cent of its GDP in R&D, 

whereas this figure was 0.64 per cent in 1994 (NBSC, 2009). The country’s National 

Medium-to-Long Term Plan for the Development of Science and Technology 

(2006-2020) states that the government aims to increase the share of GDP invested in 

R&D to 2 per cent by 2010 and to over 2.5 per cent by 2020.  

Table 6. 1 China's R&D intensity of high-tech industries (2001-2007) 

Sector 2001 2002 2003 2004 2005 2006 2007 

Manufacturing 2.6 3.4 2.0 1.9 3.2 3.4 3.5 

High-tech Industries: 5.1 5.0 4.4 4.6 5.6 5.7 6.0 

  (1) Pharmaceuticals 2.7 2.6 2.7 2.4 4.0 4.7 4.7 

  (2) Aircraft and spacecraft 13.3 15.0 15.8 16.9 13.9 14.9 15.4 

  (3) Electronic and telecommunication 

equipment 
6.5 5.8 5.4 5.6 6.9 6.4 6.8 

  (4) Computers and office equipment 2.5 4.1 2.5 3.2 2.7 3.8 3.9 

  (5) Medical equipment and meters 2.7 2.5 3.0 2.5 6.3 5.2 6.3 

Source: China Statistics Yearbook on High Technology Industry 2002-2008. 
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Table 6.1 shows that the R&D intensity of high-tech industries, defined as the 

percentage of R&D expenditure over the value-added, increased from 5.1 per cent in 

2001 to 6.0 per cent in 2007. Among the five sub-industries, aircraft and spacecraft 

had the highest R&D intensity, followed by electronic and telecommunication 

equipment. Nevertheless, it should be noted that R&D intensity in China is still very 

low compared with developed countries. For instance, the R&D intensities of 

high-tech industries reached 39.8 per cent and 28.9 per cent for the US and Japan, 

respectively, in 2006 (OECD, 2009).  

Table 6. 2 Science and technology indicators of China’s high-tech industries (1995-2008) 

Year 

R&D 

Personnel 

(Person-Year) 

R&D 

Expenditure 

(Billion US$) 

Expenditure 

For New 

Products 

(Billion US$) 

Revenue from 

New Products 

(Billion US$) 

Patent 

Applications 

(Number) 

1995 57,838 [1.3]a 0.21 0.39 6.45 [13.7]b 612 

1996 90,594 [2.0] 0.37 0.50 8.40 [15.5] 545 

1997 96,089 [2.2] 0.51 0.63 9.71 [14.3] 713 

1998 70,879 [1.8] 0.68 0.86 14.58 [18.3] 1,076 

1999 92,589 [2.4] 0.82 1.14 18.43 [19.5] 1,482 

2000 91,573 [2.3] 1.34 1.42 30.00 [24.8] 2,245 

2001 111,572 [2.8] 1.90 1.62 34.75 [23.9] 3,379 

2002 118,448 [2.8] 2.26 2.04 41.27 [23.4] 5,590 

2003 127,849 [2.7] 2.69 2.51 54.55 [22.1] 8,270 

2004 120,830 [2.1] 3.53 3.13 73.69 [21.9] 11,026 

2005 173,161 [2.6] 4.43 5.07 84.41 [20.4] 16,823 

2006 188,987 [2.5] 5.73 6.40 103.48 [19.8] 24,301 

2007 248,228 [2.9] 7.17 8.57 135.50 [21.5] 34,446 

2008 285,079 [3.0] 9.43 11.49 185.45 [23.1] 39,656 

Note: The values in Columns 3-5 were calculated according to the exchange rate of Renminbi 

to the US dollar (Period Average) reported in China Statistics Yearbook 2008. 
a The numbers in the brackets represent the percentage of R&D personnel in total employment 

of high-tech industries.  
b The numbers in the brackets represent the percentage of the revenue from new products in 

total sales revenues of high-tech products. 

Source: China’s High-tech Industries Data, http://www.sts.org.cn/sjkl/gjscy/. 
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According to Table 6.2, both R&D inputs and outputs in Chinese high-tech industries 

increased between 1995 and 2008. The numbers of R&D personnel rose considerably, 

from 57,838 to 285,079, and the share of national employment increased from 1.3 per 

cent in 1995 to 3.0 per cent in 2008. R&D expenditure increased dramatically, from 

US$0.21 billion in 1995 to US$9.43 billion in 2008. Moreover, the expenditure on 

new products grew from US$0.39 billion to US$11.49 billion. 19  The last two 

columns in Table 2 show the output of innovation in terms of revenue from new 

products and the number of patent applications. In 1995, the revenue of new products 

was US$6.45 billion, which accounted for 13.7 per cent of total sales of high-tech 

products. The figure increased to US$185.45 billion in 2007, while the share in total 

sales fluctuated around 23.1 per cent. In relation to patent applications, whereas there 

were only 612 cases in 1995, the aggregate data show an increasing trend in numbers 

of patent applications up to 2008. The number of patent applications reached 39,656 in 

2008.  

6.3 THE EXISTING LITERATURE  

Technological progress and structural changes in trade patterns have usually been 

regarded as two important indicators of the economic development of a country. 

However, the good performance of high-tech exports in developing countries has been 

questioned by some economists. Lall (2000) provided a comprehensive mapping of 

the technological structure and performance of manufactured exports from developing 

countries between 1985 and 1998 and noted that many developing countries became 

exporters of high-tech products. However, the author concluded that the outstanding 

performance in high-tech exports observed in developing countries might be 

‘something of a statistical illusion’ resulting from their specialisation in the 

labour-intensive processes within high-tech-intensive industries.  

                                                 
19 According to the NBSC, new products are the “products that involve the use of new principles, 

incorporate design improvements, utilize new materials, or embody new techniques; and existing 

products that are used for new functions or expand capabilities also constitute new products.” 

(Jefferson et al., 2003, pp.107).  
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Similar findings were reported by Mayer et al. (2002), who found that many 

developing countries did not gain technological progress from their rapid growth of 

high-tech exports. Mani (2000) and Srholec (2007) investigated whether the growth of 

high-tech exports from developing countries was due to technology spurts or 

international production sharing. Mani (2000) examined the performance of the newly 

industrialised Asian economies (that is, Singapore, Malaysia, the Philippines, Thailand, 

and Korea) between 1988 and 1998. The author found that the majority of high-tech 

exports from these developing countries were conducted by multinational enterprises 

with very little local R&D effort in terms of patent activities. However, it was found 

that Korea and Taiwan were enjoying increasing technological capabilities. Srholec 

(2007) reported that the bulk of high-tech exports resulted from international 

fragmentation of electronics production. These findings thus indicate we cannot 

directly relate the outstanding performance in high-tech exports of a developing 

country to its technological progress because of international fragmentation of 

production.  

Nevertheless, a major shortcoming of the aforementioned studies is the aggregate 

nature of their analyses, which limits our understanding of the role of firms that 

actually make the decisions regarding innovation activities and high-tech exports. A 

large and growing number of recent studies have sought to deal with the link between 

a firm’s export participation and its innovation activities (Aw et al., 2007; Aw et al., 

2009). However, the results are mixed. Many authors have reported a positive and 

significant impact of innovation efforts on export propensity and export performance. 

For example, Harris and Li (2009) studied the relation between R&D and exports for 

U.K. manufacturing firms and found that R&D played a critical role for new exporters. 

Similar results are reported by Lee and Stone (1994) for U.S. manufacturing firms. For 

China, Zhao and Li (1997), using a sample of 1,743 leading manufacturing firms from 

1992, found that R&D had a significant and positive influence on export propensity 

and growth. In addition, we also see some contradictory findings in the literature. For 

instance, Wakelin (1998) found that U.K. innovators are less likely to become 
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exporters compared to non-innovators of the same size. Aw et al. (2007) and 

Cassiman and Martinez-Ros (2007) failed to find a significant link between firm-level 

R&D and export propensity using data on manufacturing firms in Taiwan (China) and 

Spain, respectively. In the case of China, Huang et al. (2008) also showed that R&D 

has not been a contributing factor to the export success of Chinese firms, even in 

high-tech sectors, and they suggest processing trade as an explanation for the success 

of Chinese high-tech firms in global markets.  

As pointed out by Van Beveren and Vandenbussche (2010), the mixed effects of 

innovation on a firm’s export propensity seems to depend on the measures of 

innovation. Several authors use alternative measures of firm-level innovation besides 

the indicator of R&D. Nguyen et al. (2008) used three measures of innovation, namely 

product innovation, process innovation and modification of existing products. They 

found that all three measures of innovation are statistically significant determinants of 

exporting for Vietnamese small and medium enterprises. Recently, Van Beveren and 

Vandenbussche (2010), Damijan et al. (2010) and Caldera (2010) have all measured 

innovation by innovative effort (R&D), as well as by innovative output (product and 

process innovation). While Caldera found a positive effect of innovation on the 

probability of export participation for Spanish manufacturing firms, Van Beveren and 

Vandenbussche and Damijan et al. concluded that neither product nor process 

innovation increases the likelihood of a firm’s export participation in the context of 

Belgium and Slovenia, respectively.  

With respect to econometric methods, the probit model is always preferred. Several 

estimation methods are subsequently employed to deal with three different types of 

endogeneity issues between innovation and exporting (Van Beveren and 

Vandenbussche, 2010). To account for the simultaneity problem, most authors have 

used lagged innovation and other firm-level characteristics as potential determinants 

of a firm’s propensity to export to avoid a feedback effect. To control for the causality 

bias due to the persistence of firm-level exports, many authors have estimated a 

dynamic model by adding a lagged dependent variable, namely lagged export status, 
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on the right-hand side (for example, Caldera, 2010) or have limited the sample to new 

exporters only (for example, Van Beveren and Vandenbussche, 2010). Finally, to 

handle the endogeneity of innovation in export decisions due to the anticipation effect 

(Costantini and Melitz, 2007)20, authors have often employed the instrumental variable 

approach (for example, Lachenmaier and Woßmann, 2006; Nguyen et al., 2008) or 

estimated a bivariate probit model (for example, Aw et al., 2007; Girma et al., 2008). 

More recently, Becker and Egger (2007) and Damijan et al. (2010) used the propensity 

score matching approach to establish the direction of causality between innovation 

activity and exporting. 

6.4 EMPIRICAL MODEL AND DATA 

6.4.1 Empirical Model 

Following previous studies, such as Roberts and Tybout (1997) and Bernard and 

Jensen (1999), it is assumed that the decision to export is made by rational and 

profit-maximising firms. A firm i decides to export in period t if its expected gross 

profit is greater than that from sales in the domestic market only. Caldera (2010) 

develops a simple theoretical model of the firm’s decision to export and innovate. The 

model predicts that more innovative firms will be more likely to export because 

innovative firms have lower marginal costs of production, which makes them more 

profitable compared to non-innovative firms in the foreign market.  

To examine the effect of innovation activities on the export decision of a firm, we 

incorporate the innovation variables into the framework developed by Roberts and 

Tybout (1997). The specification can be presented as follows: 

                                                 
20 

Costantini and Melitz (2007) found that the anticipation of upcoming trade liberalisation can induce 

firms to innovate prior to their entry into the export market, which leads to the endogeneity of innovation 

when empirically analysing the link between firm-level innovation and exporting activities.  
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                        (6.1) 

*

it i,t -1 i, t -1 x i,t -1 itEXP = + αEXP + βINN + γ Z + ελ
          (6.2) 

      where 

• it
EXP  is the export dummy of firm i, which equals 1 if a firm exports and zero 

otherwise.  

• 
, 1−i t

EXP  is a lagged dependent variable to control for the presence of sunk 

entry costs. 

• 
, 1−i t

INN  is a dummy variable and has a value of 1 if the firm is involved in 

innovation activities in that year and zero otherwise. Here we use two different 

measures of innovation activities that capture both the innovation input, such 

as R&D expenditure, and the innovation output, such as product innovation.  

• 
, 1−i t

Z  denotes a vector of other firm characteristics associated with the firm’s 

decision to export, which include total factor productivity (TFP) to control for 

firm efficiency21, a foreign-invested enterprises (including those from Hong 

Kong, Macau and Taiwan) dummy, industry concentration as measured by the 

Herfindahl-Hirschman Industrial Concentration Index (HHI) at the 3-digit 

industry level to capture industry-level competition, and the coastal region 

dummy22 which equals 1 if the firm locates in the coastal region, to capture the 

effect of firms’ location on their export propensities.  

                                                 
21 Total factor productivity (TFP) is estimated using the semi-parametric approach by Levinshon and 

Petrin (2003). We use the Stata command levpet, which estimates the production function using 

intermediate inputs to control for unobserved productivity shock. We estimated value-added-based 

production functions separately for the five high-tech industries. 

22 The coastal region includes Liaoning, Beijing, Tianjin, Hebei, Shandong, Jiangsu, Shanghai, Zhejiang, 

Fujian, Guangdong, and Guangxi.  
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• The remaining error tem it
ε  is a well-behaved unobserved shock 

~ (0,1)ω
it

N . All time-varying regressors are lagged by one year to avoid 

potential simultaneity problems.  

Although the empirical model given by Eq. (1) can properly express the research 

question of whether innovation will affect a firm’s decision to export, this question is 

different from the question of whether innovation will affect a firm’s decision to 

continue exporting. Our three-year panel includes (1) firms that never export; (2) firms 

that always export; (3) firms that switch from exporting to non-exporting; and (4) 

firms that switch from non-exporting to exporting. Van Beveren and Vandenbussche 

(2010) limit their analysis to firms that begin to export and non-exporters to control 

for the causality bias and the persistence of firm-level exports. However, this method 

will make the sample very small and could cause a selection bias. In this study, we 

incorporate an interaction term between the lagged export dummy and innovation 

dummy (
i,t -1 i, t -1EX P IN N× ) to account for this difference. Moreover, there is no 

convincing argument that the decision-making function of foreign firms is the same as 

that of Chinese domestic firms, especially in the high-tech sector. The R&D status for 

foreign firms operating in China does not reflect the truth, as the R&D likely takes 

place in the parent firms operating outside of China; the parent firm can then transfer 

knowledge internally from the parent firm to affiliates in China. Therefore, it is 

desirable to differentiate foreign firms from domestic firms in the analysis, so we run 

the regressions for foreign firms and domestic firms separately. As a baseline 

regression model we use a pooled probit model to estimate Eq. (1). To control for the 

possible endogeneity problem, we use an instrumental variable approach and 

non-parametric matching method in the sensitivity analysis. Moreover, we test the 

relationship between innovation and export participation across the key industries and 

provinces. 
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6.4.2 Data 

The data employed in this chapter were drawn from China’s annual enterprise survey 

conducted by the National Bureau of Statistics of China (NBSC). This study focused 

on enterprises operating in the high-tech sector. Unfortunately, though R&D 

expenditure was a critical variable in the analysis, it was only reported during the 

period of 2005-2007. To obtain a ‘clean’ dataset for the following analysis, we use the 

following criteria, as Jefferson et al. (2008) and Cai and Liu (2009) did, to remove the 

outliers and abnormal observations: (1) observations must not have key variables, 

such as export value, R&D expenditure, new product output, added value, that are 

missing or negative; (2) the number of employees must not be less than 8; (3) the 

firm’s total assets must be greater than total fixed assets; and (4) the firm’s 

identification number must be unique and cannot be missing. After cleaning, a 

balanced panel dataset for 9,972 firms over the period of 2005-2007 was obtained.  

Table 6.3 lists the numbers and percentages of firms in terms of their export and 

innovation sequences during the sample years. It shows that 46.7 per cent of the 

sampled firms never exported, whereas this figure is higher for the firms that never 

invested in R&D (57.8 per cent) or those that conducted product innovation (71.1 per 

cent). In addition, 40.5 per cent of the 9,972 firms always exported, but only 18.8 per 

cent of them conducted R&D, and 14 per cent introduced new products. These 

statistics may reveal that Chinese high-tech enterprises are export oriented but less 

innovative. The data from the perspective of industry and firm location demonstrate 

that Chinese high-tech exports tend to be concentrated in the electronic and 

telecommunication equipment industry and the computer and office equipment 

industry. Together, these two industries account for more than 95 per cent of total 

exports and 85 per cent of total R&D expenditures of the sample. Furthermore, more 

than 70 per cent of high-tech exports came from Guangdong, Jiangsu and Shanghai. 
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Table 6. 3 Export and innovation sequence (2005-2007) 

Sequence Exports R&D Product Innovation 

000 4,658  [46.7] 5,766  [57.8] 7,095  [71.1] 

001 267  [2.7] 560  [5.6] 371  [3.7] 

010 117  [1.2] 296  [3.0] 206  [2.1] 

011 340  [3.4] 605  [6.1] 344  [3.4] 

100 233  [2.3] 363  [3.6] 306  [3.1] 

101 131  [1.3] 208  [2.1] 87  [0.9] 

110 189  [1.9] 297  [3.0] 166  [1.7] 

111 4,037  [40.5] 1,877  [18.8] 1,397  [14.0] 

Total 9,972  [100] 9,972  [100] 9,972  [100] 

Note: ‘1-0’ denotes a dummy variable (yes=1, no=0). The data in columns 2-4 shows 

the number of firms, with the share (%) over the total in brackets.  

6.4.3 Comparison of Exporters and Non-Exporters 

In this sub-section, we compare exporters to non-exporters with respect to their 

innovation efforts and other firm characteristics, which will enable us to develop an 

elementary understanding of the relationship between innovation and exporting.  

Panel A of Table 6.4 shows that exporters are on average more innovative than 

non-exporters in the year t-1. Among the exporters, the share of firms undertaking 

R&D (30.7 per cent) is slightly larger than the share within non-exporters (27.8 per 

cent). Exporters are also more likely to introduce new products (23.3 per cent) 

compared to non-exporters (17.8 per cent). However, exporting innovators invested 

less than non-exporting innovators did in terms of the R&D intensity. Dividing the 

sample according to the firms’ ownership yields similar results, but the differences 

between exporters and non-exporters within domestic firms (SOEs and non-SOEs) 

become substantial. Moreover, the average R&D intensity of exporters becomes 

higher than that of non-exporters within domestic firms.  
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Table 6. 4 Differences between exporters and non-exporters 

 Exporters Non-exporters 

Panel A. Innovation efforts (%) 

All firms   

    R&D dummy 30.7 27.8 

    R&D intensity 0.69 0.89 

    Product innovation dummy 23.3 17.8 

Foreign-owned enterprises   

    R&D dummy 24.3 21.5 

    R&D intensity 0.53 0.66 

    Product innovation dummy 17.5 14.4 

HMT enterprises   

    R&D dummy 20.0 18.7 

    R&D intensity 0.31 0.59 

    Product innovation dummy 11.4 10.3 

State-owned enterprises   

    R&D dummy 79.2 48.0 

    R&D intensity 1.74 1.65 

    Product innovation dummy 75.4 34.8 

Non-state-owned enterprises   

    R&D dummy 45.6 28.9 

    R&D intensity 1.21 0.92 

    Product innovation dummy 38.7 18.3 

Panel B. Mean characteristics 

    TFP(log) 7.38 6.92 

    Number of employees 846 212 

    Capital per worker (log) 3.70 3.53 

    Average wage (yuan) 21,354 18,586 

    Average age (year) 9.7 9.8 

Note: All variables are lagged one year.  
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In Panel B of Table 6.4, the differences in other firm characteristics between exporters 

and non-exporters are presented. The mean statistics in addition show that exporters 

are significantly different from non-exporters in terms of other firm characteristics. 

First, exporters are more productive than non-exporters with respect to total factor 

productivity (TFP). Second, the average firm size of exporters is four times larger than 

that of non-exporters in terms of the number of employed workers. Finally, exporters 

are found to be more capital intensive and to pay higher wages than non-exporters. All 

of these firm characteristics are consistent with findings for other countries. 

6.5 EMPIRICAL RESULTS  

6.5.1 The Baseline Model 

The results of the regression of innovation activities on firms’ export participation are 

presented in Table 6.5. The regression is estimated using a pooled probit model.23 In 

the first two columns, the innovation efforts of firms are measured by R&D dummies, 

whereas in the last two columns product innovation dummies are used. All of the 

values in the table are marginal effects, defined as the marginal probability change at 

the mean of the independent variables (discrete change from 0 to 1 for dummy 

variables), with standard errors being reported in parentheses. 24 The results in 

column (1) of Table 6.5 show that firms that undertake R&D in the current year are 

more likely to export next year compared to current non-innovating firms. The 

marginal effect of the R&D dummy variable implies that conducting R&D on average 

increases the export likelihood by 8.6 percentage points. Similarly, the statistically 

significant coefficient of the product innovation dummy suggests a positive effect of 

introducing a new product on the propensity of exporting, as given by column (3). 

                                                 
23 We also estimated a random-effects probit model to control for unobserved heterogeneity, but a 

likelihood ratio test shows that the firm-level variance component is unimportant, and the panel probit is 

not different from the pooled probit. Therefore, we reported the results of pooled probit models only.  

24 The interaction effect between innovation and exports is calculated using the Stata module inteff 

developed by Norton et al. (2004). 
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These findings are in line with those reported by Caldera (2010) for Spain. Using a 

similar empirical framework25, she finds that firms investing in R&D increase their 

export propensity by 8.5 percentage points. Firms introducing product innovation 

exhibit an increase in their likelihood of exporting of 4 per cent points.  

Table 6. 5 Estimation results of the baseline model (general manufacturing) 

Lagged 

independent variable 
(1) (2) (3) (4) 

Innovation dummy 0.086*** 

(0.012) 

0.055*** 

(0.016) 

0.065*** 

(0.014) 

0.059*** 

(0.018) 

Export dummy 0.818*** 

(0.005) 

0.809*** 

(0.006) 

0.817*** 

(0.005) 

0.816*** 

(0.005) 

Innovation*Export   0.026*** 

(0.011) 

 0.001  

(0.012) 

TFP (log)*10-5 0.377*** 

(0.000) 

0.365*** 

(0.000) 

0.424*** 

(0.000) 

0.423*** 

(0.000) 

FIE dummy 0.226*** 

(0.011) 

0.229*** 

(0.011) 

0.221*** 

(0.011) 

0.222*** 

(0.011) 

HHI (log) 0.735*** 

(0.356)      

0.736 ** 

(0.358) 

0.837 ** 

(0.356) 

0.835 ** 

(0.357) 

Coastal region dummy 0.072*** 

(0.016) 

0.074 

(0.016)*** 

0.068  

(0.016) 

0.068*** 

(0.016) 

LR test (
2χ ) 

9.86*** 0.23 

Pseudo R2 0.628 0.629 0.627 0.628 

Observations 19,944 19,944 19,944 19,944 

Note: The innovation measure in columns (1) and (2) uses an R&D dummy variable, whereas 

the innovation measure in columns (3) and (4) uses a product innovation dummy variable. The 

coefficients are marginal effects, defined as the marginal probability change at the mean of the 

independent variable or the discrete change of a dummy variable from 0 to 1. Robust standard 

errors are reported in parentheses. All regressions include a constant. ***, **, and * indicate 

significance at the 1%, 5% and 10% level, respectively. 

  

                                                 
25 Caldera (2010) estimated the baseline specification using a random-effect probit model.  
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Furthermore, we include an interaction term between innovation and exports in the 

baseline model to check how the effect of innovation on export participation in the 

next period differs between current exporters and non-exporters. A likelihood ratio 

test was performed to evaluate the difference between nested models. The results of a 

Chi-squared test show that the less restrictive model (that is, the one with an 

interaction term) fits the data better than the more restrictive model without the 

interaction term. However, when we add an interaction term, between product 

innovation and export participation as a predictor variable in the baseline model, the 

results remain the same. The interaction effect in column (2) shows that current 

exporters investing in R&D exhibit an increase of 2.6 per cent in their probability to 

export compared to other groups. Nevertheless, we did not find any heterogeneous 

effects of product innovation on export propensity between current exporters and 

non-exporters.  

With regard to the other firm-level determinants of exporting, the results are consistent 

with those found in the previous literature. The positive and highly significant 

coefficient of the lagged export status variable suggests that firms that exported in the 

current year are about 82 per cent more likely to export in the following year. This 

result indicates the existence of sunk entry costs associated with entering foreign 

markets and is in line with the theoretical prediction of Roberts and Tybout (1997). 

The positive coefficient of the logarithm of TFP suggests that more productive firms 

are more likely to export, in line with the prediction of the Melitz (2003) model and a 

wide range of empirical findings on the export-productivity premium for developed 

and developing countries reviewed by Wagner (2007). The explanation is based on the 

existence of fixed costs of exporting, under which only more productive firms could 

make profits in export markets.  

As to foreign ownership, the coefficients of the foreign-invested enterprises dummy 

are positive and statistically significant at the 1 per cent level for all specifications. 

This result suggests that foreign-invested enterprises are more likely to export than 

domestically-owned enterprises in the Chinese high-tech sector; the probability to 
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export increased by an average of 22 per cent. This result is in line with previous 

evidence reported for Spain (Caldera, 2010), Thailand (Cole et al., 2010), and China 

(Huang et al., 2008). The coefficients of HHI are positive and consistently significant 

in all specifications, which suggest that the likelihood of Chinese high-tech firms to 

engage in export activity is significantly high in a highly concentrated industry than in 

a less concentrated industry. This suggests a handful of firms dominating an industry 

will likely enhance the export competitiveness of firms in that industry. The dominant 

firms in concentrated industries generally possess more of nonprice competitive assets 

suchas extensive marketing networks, workforce skills, and the ability to provide 

credits to buyers, and thus are more suitable to exporting (Zhao and Zou, 2002). 

Besides, firms located in the coastal region of China are more likely to export than 

those located in inland central or western provinces because the coefficients of the 

coastal region dummy are positive and highly significant across the different models. 

This is because the coastal areas afford firms the advantage in economical 

transportation costs, but they also are at the centers of the economic growth, having 

large pools of skilled labour that contribute to high product quality. Therefore, 

Chinese firms in the coastal regions should be able to sell their products more easily to 

the foreign markets than are the firms located in the inland provinces.  

6.5.2 Foreign-Invested Enterprises versus Domestic Firms  

The baseline modelling result, namely, that innovating firms are more likely to export, 

is in line with the theoretical prediction proposed by Caldera (2010). However, the 

dichotomy between domestic firms and foreign-invested firms may be overly 

simplistic because there is a large degree of variation within each category. It is well 

documented that foreign-invested enterprises behave quite differently from domestic 

firms in China.  

In China, foreign firms play a dominant role in high-tech exports. As reported in 

Section 6.2, more than 80 per cent of Chinese high-tech exports are conducted by 

foreign firms. At the same time, foreign firms are found to be less innovative than 
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domestic firms. Therefore, the estimations of the pooled specification may be 

misguided. To avoid aggregation problems, the whole sample is classified into two 

parts according to firm ownership and regressions are then run using the baseline 

model for foreign firms and domestic firms, respectively.  

Table 6. 6 he effect of innovation on export participation by ownership 

Lagged  

independent variable 

Foreign firms Domestic firms 

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

Innovation dummy -0.014  

(0.020) 

0.002  

(0.023) 

0.066*** 

(0.013) 

0.062*** 

(0.016) 

Export dummy 0.745*** 

(0.011) 

0.759*** 

(0.009) 

0.825*** 

(0.009) 

0.828*** 

(0.008) 

Innovation*Export a 0.041 * 

(0.020) 

-0.001  

(0.025) 

0.027 

(0.013) 

0.010  

(0.014) 

TFP (log)*10-5 0.262*** 

(0.000) 

0.291*** 

(0.000) 

0.213*** 

(0.000) 

0.258*** 

(0.000) 

HHI (log) 0.005  

(0.352) 

0.039  

(0.351) 

0.813*** 

(0.313) 

0.898*** 

(0.315) 

Coastal region dummy 0.095*** 

(0.028) 

0.095*** 

(0.028) 

0.040*** 

(0.012) 

0.036*** 

(0.012) 

LR test (
2χ
) 9.12 *** 0.001 0.53 0.09 

Pseudo R2 0.516 0.515 0.589 0.587 

Observations 19,944 19,944 19,944 19,944 

Note: The innovation measure in columns (1) and (3) uses an R&D dummy variable, while 

the innovation measure in columns (2) and (4) uses a product innovation dummy variable. The 

coefficients are marginal effects, defined as the marginal probability change at the mean of the 

independent variable or the discrete change of a dummy variable from 0 to 1. Robust standard 

errors are reported in parentheses. All regressions include a constant. ***, **, and * indicate 

significance at the 1%, 5% and 10% levels, respectively. 

Table 6.6 presents the results of the baseline models for foreign firms and domestic 

firms. Based on the results in columns (1) and (2), we find that innovation efforts do 

not increase the propensity to export for foreign affiliates in China because the 

estimated coefficients of R&D and product innovation dummy variables are not 
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significant at the conventional level. This finding is in line with Huang et al. (2008), 

who suggested processing trade as an explanation for the phenomenon that foreign 

firms that are less committed to innovation activities have higher levels of exports. 

According to the China Statistics Yearbook on High Technology Industry (2009), over 

85 % of Chinese high-tech exports were accounted for by processing of supplied 

materials and imported materials in both 2006 and 2007. For most foreign firms, their 

affiliates usually shipped components and parts to China for assembly to take 

advantage of the low labour costs, there before exporting the final goods overseas. 

Moreover, many firms acted as contractors for other multinationals, like Foxconn, the 

giant Taiwanese contractor for firms such as Apple and Nokia. For such firms, the 

influence of innovation activities on the growth of exports is usually minor.  

As for domestic firms, the estimation results for innovation dummy variables are 

positive and highly significant in columns (3) and (4). The marginal effect shows that 

domestic firms that undertake innovation activities during the current year are 6 per 

cent more likely to export next year compared to those domestic firms that do not 

innovate. The insignificant coefficient of the interaction term indicates that the effect 

of innovation does not rely on the lagged export status. The result of likelihood ratio 

test also confirms that adding the interaction term to the innovation and export 

participation terms does not result in a statistically significant improvement in model 

fit. 

6.6 FURTHER ANALYSIS  

6.6.1 Endogeneity Issues 

Our previous pooled probit regressions are based on the assumption that our main 

variables, in particular, a firm’s innovation participation, are orthogonal to the error 

term. According to the baseline model, we have mitigated the possible endogeneity 

problem by using a one-period lag of all major independent variables. However, the 
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lagged innovation dummy variables may still be endogenous due to the anticipation 

effect modelled by Costantini and Melitz (2007), in which they proved that a firm’s 

innovation activities could be driven by its anticipated entry into the export market26. 

Several authors hence suggest using an instrumental variable (IV) approach to deal 

with the endogeneity of innovation participation in export decisions (for example, 

Nguyen et al., 2008; Van Beveren and Vandenbussche, 2010; Caldera, 2010). 

However, the difficulty in applying the IV approach is to identify appropriate 

instrumental variables, which should be independent of the dependent variable, 

namely, the export decision but correlated with the endogenous regressors, that is, the 

innovation decision. The simplest way to achieve this goal is to use the pairwise 

correlations between any endogenous regressors and instruments (Cameron and 

Trivedi, 2009, pp.189). Therefore, we propose two instrumental variables, namely, 

worker training and advertisement expenditures, from our dataset. We believe that 

firm-level worker training activities are correlated with firm-level innovation activities 

because skilled workers are required for R&D. The indicator of whether firms spend 

money on advertisement is an indirect indicator of the market power of the firm. Firms 

with less market power are more likely to advertise their products, which also leads to 

an increase in investment in innovation activities.  

Both instruments are taken as dummy variables that indicate whether firms normally 

train their existing workers or hire new workers and whether firms spend on 

advertisement. Another problem arises because the endogenous regressor, the 

innovation decision, is a binary variable in our baseline model, whereas standard IV 

probit estimation procedures require the endogenous variable to be continuous. 

Moreover, non-linear IV estimation requires a very strong assumption, that is, that the 

error terms in the first and second stages are identically and normally distributed. We 

therefore follow Caldera (2010) and Van Beveren and Vandenbussche (2010) in using 

two-stage least squares (2SLS) to investigate the causal impact of firm-level 

innovation activities on export propensity.  

                                                 
26 

Huang et al. (2008) argue that “the export success of a firm in a particular year would have little 

impact on its compensation strategy or R&D activity which was determined one or two years before.” 

Therefore, they did not tackle the potential endogeneity problem of innovation participation.  
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Table 6. 7 Instrumental variable estimation (2SLS) 

Lagged 

independent variables 

Foreign firms Domestic firms 

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

Innovation dummy 0.041 * 

(0.016) 

0.086 * 

(0.036) 

0.071***  

(0.011) 

0.147***  

(0.022) 

Export dummy 0.760*** 

 (0.009) 

0.759***  

(0.009) 

0.821***  

(0.007) 

0.799*** 

 (0.009) 

TFP (log) *10-6 0.496*** 

(0.000) 

0.388 ** 

(0.000) 

0.499*** 

 (0.000) 

0.060 ** 

(0.000) 

HHI (log)  -0.006  

(0.212) 

-0.004  

(0.212) 

0.289 * 

(0.157) 

0.161  

(0.165) 

Coastal region dummy  0.061***  

(0.016) 

0.063*** 

 (0.016) 

0.021*** 

 (0.006) 

0.026***  

(0.006) 

Wu-Hausman F test 2.690* 5.387** 18.811*** 32.023*** 

Anderson canon. corr. 

LR test (
2χ ) 

1818.56*** 480.96*** 3152.72*** 815.19*** 

Cragg-Donald Wald F 

statistics (
2χ
) 

2023.47*** 494.56*** 3637.43*** 815.20*** 

Sargan (
2χ
) 

1.786 2.170 0.138 0.554 

R-squared 0.601 0.597 0.683 0.672 

Observations 8,665 8,665 11,279 11,279 

 Instruments  

(dummies) 

Worker 

training 

Advertising 

Worker 

training 

Advertising 

Worker 

training 

Advertising 

Worker 

training 

Advertising 

Note: The innovation measure in columns (1) and (3) uses an R&D dummy variable, while 

the innovation measure in columns (2) and (4) uses a product innovation dummy variable. 

Reported values are coefficients (robust standard errors). ***, **, and * indicate significance 

at the 1%, 5% and 10% level, respectively. The Wu-Hausman test has the null hypothesis that 

the regressor is exogenous; Anderson’s likelihood ratio test has the null hypothesis that the 

specified instruments are redundant; the Cragg-Donald test has the null hypothesis that the 

instruments are weak against the alternative that they are strong; and the Sargan statistic has 

the null hypothesis that all instruments are orthogonal to the error (that is, that the instruments 

chosen are valid). 
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In Table 6.7, we present the results of applying an instrumental variable approach to 

the linear probability model, in which we account for the endogeneity of a firm’s 

innovation by instrumenting. The coefficients of the innovation dummy for foreign 

firms are significant only at the 10 per cent level after controlling for the potential 

endogeneity. However, it is worth noting that the Wu-Hausman test statistic points to 

potential exogeneity of innovation activities for foreign-invested firms. One possible 

explanation is that when multinational firms make FDI decisions, the decisions of 

export and innovation are determined almost simultaneously. Therefore, there seems 

to be no causal relationship between the innovation and export decisions for foreign 

firms operating in China. As for Chinese indigenous firms, the results are similar to 

those obtained from pooled probit models. The coefficients of the instrumented 

innovation dummy variables are positive and statistically significant.  

To test the validity of our instrumental variables, we performed several statistical tests 

under an LPM framework. 27 The calculated Wu-Hausman test statistic suggests that 

innovation participation is endogenous in the export decision, especially for domestic 

firms, lending supporting evidence to the use of IV approach. Anderson Identification 

(IV relevance) tests support our expectation of the explanatory power of the excluded 

instruments. In addition, both the Cragg-Donald F-static and the Sargan Chi-square 

statistic suggest that the proposed instruments are valid.  

In addition to the IV approach, we can make use of a non-parametric matching method 

to find the consistent average treatment effects of the innovation dummy variables on 

export participation. The matching method compares the outcomes of innovators with 

those of matched non-innovators, where matches are chosen on the basis of similarity 

in observed characteristics. One of the main advantages of matching estimators is that 

                                                 
27 All test statistics were obtained using the Stata module ivreg2, developed by Baum et al. (2004). 
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they typically do not require the specification of the functional form of the outcome 

equation and are therefore not susceptible to misspecification bias. 28 

Table 6. 8 Innovation dummy coefficients (matching estimator) 

Average treatment effect FIEs Domestic firms 

R&D dummy 0.004 

(0.009) 

0.027*** 

(0.006) 

Product innovation dummy -0.005 

(0.011) 

0.022*** 

(0.007) 

Observations 8,665 11,279 

Note: Matching variables are lagged export status, log (TFP), log (HHI) and a coastal region 

dummy variable. Robust standard errors are given in parentheses. *** indicates significance at 

the 1% level. 

The results based on the matching estimators are reported in Table 6.8. We can see 

that the effect of innovation on export participation is robust and consistent with the 

above parametric results. Innovation activities are not a contributing factor to export 

participation for foreign-invested enterprises. As for domestic firms, past innovating 

participation is shown to increase the probability of exporting in the future by 

approximately 2.2-2.7 percentage points, which is a smaller increase than those 

obtained from the baseline models.  

6.6.2 Evidence of the industry-level and province-level 

In this section, we examine the impacts of innovation activities on export participation 

at the major industry and province levels. Table 6.9 reports the marginal effects of 

innovation by industry using the pooled probit model for two industries: electronic 

and telecommunication equipment manufacturing and computers and office equipment 

manufacturing. The reason for choosing these two industries is that together they 

                                                 
28 Please see Abadie et al. (2004) and Abadie and Imbens (2006) for details about the matching method 

and Stata module.  
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account for 95 per cent of Chinese high-tech exports and 85 per cent of innovation 

investment. According to the results, innovative firms operating in electronic and 

telecommunication equipment manufacturing are more likely to export compared to 

non-innovative firms because the coefficients of innovation dummy variables are 

positive and significant for both foreign firms and domestic firms. 

However, the impact of innovation on exporting is different in computer and office 

equipment manufacturing. Only the marginal effect of the R&D dummy variable for 

domestic firms is positive and highly significant. The product innovation dummy 

variable even shows a negative sign for foreign firms. This finding may indicate that 

foreign firms in computer and office equipment manufacturing introduce new products 

to explore the host market rather than foreign markets. 

Table 6. 9 Marginal effects of innovation dummy by industry 

 FIEs Domestic firms 

(1) 

R&D 

(2) 

Product 

innovation 

(3) 

R&D 

(4) 

Product 

innovation 

Electronic and 

telecommunication  

equipment 

0.050***  

(0.012) 

0.027* 

(0.016) 

0.104*** 

(0.019) 

0.048*** 

(0.020) 

[5988\0.492] [5988\0.491] [5363\0.577] [5363\0.573] 

Computers and office 

 equipment 

-0.009 

(0.028) 

-0.104 ** 

(0.049) 

0.132 *** 

(0.053) 

-0.010 

(0.062) 

[1095\0.454] [1095\0.458] [516\0.553] [516\0.544] 

Note: All other variables are controlled in the baseline model. Reported values are marginal 

effects of the innovation dummy variable, with robust standard errors in parentheses. The 

number of observations and pseudo R2 values are reported in brackets. ***, **, and * indicate 

significance at the 1%, 5% and 10% level, respectively. 

At the provincial level shown by Table 6.10, we can see that innovation activities play 

little role in a foreign firm’s export participation. Only the marginal effect of R&D for 

Jiangsu Province was positive and highly significant. Among domestic firms, R&D 

has a positive impact on export participation for those located in Guangdong and 
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Jiangsu Province, whereas product innovation shows a positive impact on firms 

located in Jiangsu and Beijing. It can be concluded that innovation activities play 

some role in export decisions for Chinese domestic firms, but the roles are very 

uneven across industries and provinces. The role of innovation in a foreign firm’s 

export participation remains insignificant or minor.  

Table 6. 10 Marginal effects of innovation dummy by province 

 FIEs Domestic firms 

(1) 

R&D 

(2) 

Product 

innovation 

(3) 

R&D 

(4) 

Product 

innovation 

Guangdong 0.027 (0.015)* 0.003 (0.022) 0.118(0.035)*** -0.008 (0.042) 

[3292\0.389] [3292\0.388] [1774\0.529] [1774\0.524] 

Jiangsu 0.077(0.030)*** 0.010 (0.061) 0.084 

(0.032)*** 

0.157(0.057)*** 

[1441\0.600] [1441\0.597] [1281\0.650] [1281\0.655] 

Shanghai 0.064 (0.034)* -0.022 (0.048) 0.089 (0.050)* 0.032 (0.070) 

[733\0.502] [733\0.500] [403\0.650] [403\0.641] 

Zhejiang -0.022 (0.037) 0.004 (0.036) 0.065 (0.031)** 0.066 (0.032)** 

[769\0.534] [769\0.534] [2399\0.573] [2399\0.573] 

Beijing 0.099 (0.067) 0.026 (0.070) 0.020 (0.028) 0.073 

(0.027)*** 

[377\0.539] [377\0.536] [879\0.525] [879\0.531] 

Tianjin -0.030 (0.053) 0.061 (0.049) 0.061 (0.072) 0.040 (0.077) 

[321\0.527] [321\0.530] [215\0.536] [215\0.534] 

Note: All other variables are controlled in the baseline model. Reported values are marginal 

effects of the innovation dummy variable, with robust standard errors in parentheses. The 

observations and pseudo R2 are reported in brackets. ***, ** and * indicate significance at the 

1%, 5% and 10% level, respectively.  
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6.7 CONCLUSIONS 

This chapter contributes to the debate on the relationship between innovation and 

high-tech exports in developing countries. Using a large panel dataset from Chinese 

high-tech firms during the period of 2005-2007, we examined the role of innovation 

activities in export participation. Following the most recent literature, two measures of 

innovation, that is, R&D and product innovation, were used. We considered the 

heterogeneous behaviours of domestic-owned and foreign-owned firms when 

analysing the relationships between innovation and export participation. In addition, 

we use an IV approach and non-parametric matching techniques to consider the 

possible endogeneity of innovation in the export decision. Our results suggest that 

innovation activities play a minor role in the export success of Chinese high-tech 

exports. We also find that foreign firms dominate Chinese high-tech exports but do not 

rely on innovation activities in China. Innovation efforts have a positive impact on 

export participation for domestic firms, but their magnitude is very small. It is shown 

that the impacts of innovation on export participation vary according to the measures 

of innovation. Finally, the roles of innovation in high-tech export participation are 

very uneven across industries and provinces and may correspond to different export 

patterns.  

Our findings are broadly consistent with the idea that the success of Chinese high-tech 

exports is not determined by the individual firm’s dedication to innovation activities. 

Foreign-invested firms account for most of China’s high-tech exports but are unlikely 

to conduct innovation activities in China. Although we find a positive role of 

innovation in export participation for domestic firms, these firms have not become the 

main force of high-tech product exports, indicating that the R&D capability remains 

weak in domestic firms and that their high-tech products are not competitive on 

international markets. Therefore, policymakers in China must make some policy 

adjustments to meet the challenge of achieving a competitive advantage over the next 

few decades. In fact, a variety of policies have been implemented to promote China’s 
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high-tech industries since the 1990s. China has been very successful in attracting 

high-tech enterprises and encouraging high-tech exports, but it has not yet improved 

the innovative capabilities of domestic firms.  
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Table 6A. 1 The classification of Chinese high-tech industries 

Code Industries 

(I) Manufacture of Medicines 

2710 Original drug manufacturing chemicals 

2720  Chemical agent production 

2730 Traditional Chinese medicine processing 

2740 Traditional Chinese prepared medicines 

2750 Veterinary medicine manufacturing 

2760 Biological, chemical and biological products manufacturing 

2770 Sanitation materials and medical articles 

(II) Manufacture of Aircraft and Spacecraft 

3761 Airplane manufacturing and repairing 

3762 Spacecraft manufacturing 

3769 Other flying objects manufacturing 

(III) Manufacture of Electronic Equipment and Communication Equipment 

401 Manufacture of communication equipment 

4011   Communications transmission equipment manufacturing 

4012  Communication exchange equipment manufacturing 

4013  Communications terminal equipment manufacturing 

4014   Mobile communications and terminal equipment manufacturing 

4019   Other communications equipment manufacturing 

402   Manufacture of radar and its fittings 

403   Manufacture of broadcasting and TV equipment 

4031 
Radio and television program production and transmission equipment 

manufacturing 

4032 Radio and television receiving equipment manufacturing 

4039   Application of television broadcasting equipment and other equipment 

405  Manufacture of electronic appliances 

4051  Electronic vacuum device manufacturing 

4052  Semiconductor manufacturing discrete devices 

4053  Integrated circuit manufacturing 

4059   Optoelectronic devices and other electronic device manufacturing 

406  Manufacture of electronic components 

4061  Electronic components and parts manufacturing 

4062  Printed circuit board manufacturing 

407 Manufacture of domestic TV sets and radio receivers 

4071 Home video equipment manufacturing 

4072   Home audio equipment manufacturing 
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409 Other electronic equipment manufacturing 

(IV) Manufacture of Computers and Office Equipment 

404 Manufacture of computers 

4041   Integrated computer manufacturing 

4042   Computer network equipment manufacturing 

4043  Computer peripheral equipment manufacturing 

415 Manufacture of office equipment 

4154 Photocopying and offset equipment manufacturing 

4155  Calculator and money for equipment manufacturing 

(V) Manufacture of Medical Equipment and Meters 

368 Manufacture of medical equipment and appliances 

3681 Medical diagnosis, care and treatment equipment manufacturing 

3682 Dental equipment and apparatus manufacturing 

3683 Laboratory and medical equipment and apparatus disinfection system 

3684 Medical, surgical and veterinary equipment manufacturing 

3685 Treatment and nursing mechanical equipment manufacturing 

3686 Artificial organs and plantations (referred) to enter devices 

3689 Other medical equipment and device manufacturing 

411 Manufacture of general measuring instruments 

4111 Industrial automation system device manufacturing 

4112 Electrical instrument manufacturing 

4113 Mapping, calculation and measurement equipment manufacturing 

4114 Experimental analysis of equipment manufacturing 

4115 Testing machine manufacturing 

4119 Supply with general instruments and other equipment manufacturing 

412 Manufacture of special measuring instruments 

4121  Environmental monitoring instrumentation for manufacturing 

4122 Auto and other counting meters and instruments manufacturing 

4123 Navigation, meteorology and marine equipment for manufacturing 

4124 Special instruments and meters for agriculture, forestry, animal husbandry and 

fisheries 

4125 Geological exploration and seismic equipment manufacturing 

4126 Teaching special equipment manufacturing 

4127 Nuclear and nuclear radiation measurement 

4128 Electronic measuring equipment manufacturing 

4129 Other special equipment manufacturing 

4141 Optical equipment manufacturing 

4190 Other instrument manufacturing and repair 

Source: Author’s work. 
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CHAPTER SEVEN                                    

EXPORT WAGE PREMIUM IN THE MANUFACTURING SECTOR 

 

7.1 INTRODUCTION 

The rise in inequality, whether measured in terms of income or wages, has been 

observed in both developed and developing countries over the last three decades 

(Wood, 2002; Goldberg and Pavcnik, 2007). According to the prediction of the 

traditional Hecksher-Ohlin theory, however, the opposite should be expected to 

happen in developing countries following major trade reforms. This contradiction has 

discouraged economists from conducting research on the relationship between trade 

and inequality. To explain rising inequality, economists instead look for other factors, 

such as skill-biased technological change, immigration, unions and others. However, 

recent evidence at the firm level and developments of theoretical models incorporating 

the heterogeneity of firms and workers and labour market imperfections have renewed 

researchers’ interest in the link between trade and inequality (for example, Egger and 

Kreickemeier, 2009; Helpman et al., 2010).  

One of the important insights gained in recent studies is that the potential effect of 

trade on wage inequality is reflected in the wage gap between exporters and 

non-exporters. A large number of studies using firm level data from different countries 

have shown the existence of export wage premia, that is, exporting firms pay higher 

wages than firms supplying the domestic market only. 29  As pointed out by 

Baumgarten (2010), this wage gap can affect total wage inequality over time via two 

channels. First, the share of employment in exporting firms may change due to the 

                                                 

29 For a survey of the literature, see Schank et al. (2007). 
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expansion of existing exporters or the entry of new exporters. Second, the size of the 

wage gap itself may change because of increasing internationalisation. Therefore, 

examining the wage differentials between exporters and non-exporters could help us 

understand the impact of trade on inequality.  

Although the existing literature has shown the existence of an export wage premium in 

many countries, there is little information about Chinese enterprises. The present 

chapter aims to fill this gap by exploring whether exporters pay higher average wages 

than non-exporters in China. The empirical analysis is based on a very rich enterprise 

census dataset collected in 2004 and covering all Chinese manufacturing enterprises. 

China is particularly interesting since it is not only the largest developing country with 

abundant low-cost labour but is also a major trading nation in the world. Since the 

implementation of the ‘open-door’ policy in the early 1980s, China’s exports grew 

from $14 billion in 1979 to $1,578 billion in 2010, while the ratio of exports to GDP 

increased from 0.06 to 0.26 during the same period. In 2010, China overtook Germany 

to become the largest merchandise exporter. Since 1979, along with the rapid growth 

in national income and export volume, China also has witnessed rising wage 

inequality (Xu and Li, 2008). According to a recent report by the OECD (2010), the 

Gini coefficient of per capita income in China between 1993 and 2008 increased by 24 

per cent, which was higher than that in India (16 per cent), South Africa (4.5 per cent) 

and OECD countries (5.5 per cent).  

This study contributes to the growing literature on the export wage premium. It differs 

from previous studies in two ways. First, we provide new evidence at the firm level 

from the perspective of a large open developing country. As much of the existing 

empirical research has been carried out using data from either developed countries or 

small developing economies, a case study of Chinese firms would be unique and 

hence add to the existing literature. Second, we pay particular attention to the 

relationship between export wage premiums and a firm’s ownership and location. In 

the existing papers, multinational enterprises of different country origin, and locally 

owned enterprises of different ownership, are treated as a whole. In contrast, this study 
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breaks down the data by ownership and allows for the export wage premium to vary 

across firms of different ownership. We also carefully consider the influence of a 

firm’s location on the premium, for we believe that firms located in different 

provinces could behave differently due to variations in resource endowments and local 

government policies.  

Our empirical regression analysis reveals the following three main findings. First, 

exporting firms except for those from Hong Kong, Macau and Taiwan (HMT) are 

more likely to pay higher average wages than their non-exporting counterparts in 

general, although the magnitude of the wage gap varies according to the distribution 

of wages as demonstrated by the results of quantile regressions. Second, the wage 

premia of exporters are more likely to be associated with firms producing for both 

foreign and domestic markets while those only exporting tend to pay a lower average 

wage. Third, exporting firms located in East China are more likely to offer a wage 

premium, while those based in Guangdong offer lower average wages than 

non-exporters. It is also found that exporting firms operating in Jiangsu province pay 

higher average wages than non-exporting firms.  

The remainder of this chapter is structured as follows. Section 7.2 presents a review of 

the theoretical concepts and empirical literature. This is followed by a discussion of 

the modelling issues in Section 7.3. The data issues and preliminary analysis is 

described in Section 7.4 with Section 7.5 discussing the empirical results. The final 

section (Section 7.6) presents the conclusion.  

7.2 LITERATURE REVIEW 

7.2.1 Theoretical Concepts 

The theoretical explanation for the effect of trade on wages and wage disparity 

originates from the standard Hecksher-Ohlin trade model or more precisely the 

Stopler-Samuelson theorem. The latter implies that trade increases income inequality 
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in rich countries and reduces income inequality in poor countries. This conclusion is at 

odds with reality. Thus, many economists have recently tried to relax the assumptions 

of the traditional trade models, such as frictionless labour markets, identical firms, 

homogenous workers and free mobility of workers within a country.  

New theories based on the heterogeneous firm trade model by Melitz (2003) provide 

insights into the effect of trade on income and wage inequality. One of the theories is 

the so-called fair-wage model along the lines of Akerlof and Yellen (1990). Egger and 

Kreickemeier (2009) introduced labour imperfections into a heterogeneous-firm trade 

model by means of a fair wage-effort mechanism. In their framework, workers care 

about receiving ‘fair wages’ and whether the wages are considered to be fair by 

workers depends on the economic success of the firm where they are working. 

Fair-wage preferences lead workers to feel entitled to be paid higher wages when they 

work at more productive and profitable firms. Otherwise, workers would withhold 

their efforts. Exporting firms that are more productive and profitable than 

non-exporting firms pay higher wages at the equilibrium. The equilibrium of this 

framework hence features wages that differ from firm to firm, and also, in general, 

positive unemployment.  

A second heterogeneous-firm approach to trade and wage inequality was proposed by 

Helpman et al. (2010). They introduced searching and matching frictions into the 

Melitz-type model. In their framework, because of the hiring cost, a firm is not perfect 

substitutes for workers currently employed, and employed workers are able to bargain 

for a share of profits. Workers are ex-ante homogenous but receive a firm-specific 

ability draw. The complementarities between an employee’s ability and firm 

productivity provide the incentive for firms to screen workers. More productive firms 

that select to export screen more intensively to exclude those with lower ability and 

hence have workforces with a higher ability than average. Since higher-ability 

employees are more costly to replace, more productive firms thus need to pay higher 

wages. Trade liberalization would allure more productive firms into exporting, which 

further enhances their incentive to screen workers. Based on this logic, exporters 
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would have a workforce with a higher than average ability compared to non-exporters 

and hence would pay higher wages. 

Another related approach is explored by Davis and Harrigan (2007) who offer a 

shirking effort model following the monitoring approach of Shapiro and Stiglitz 

(1984). If a worker’s effort cannot be monitored perfectly, higher wages make the 

threat of being fired when caught shirking more credible. In their approach, firms 

differ from each other not only in the marginal product of labour as in the Melitz 

model, but also in the probability of detecting a shirking worker. This implies that the 

average wage paid varies among the firms with those that are good at catching shirkers 

paying low wages and firms that are bad at catching shirkers paying high wages. 

Accordingly, if a worker’s effort is more valuable to an exporting firm or less 

perfectly monitored, the exporting firm will pay a higher wage. For example, 

Verhoogen (2008) proposed a quality-upgrading mechanism linking trade and wage 

inequality in developing countries. The author argued that more productive exporters 

produce higher-quality goods than less productive non-exporters, and hence pay 

higher wages to maintain a higher-quality workforce. Finally, Yeaple (2005) 

hypothesised that modern technologies are worse at monitoring effort than traditional 

technologies, and hence concluded that the exporting-induced adoption of modern 

technologies leads to higher wages.  

7.2.2 Empirical Evidence  

The export wage premium has been supported by a large body of empirical literature 

on both developed and developing countries although the estimated premium varies 

across countries. For example, there is empirical evidence from the United States 

(Bernard and Jensen, 1997), Germany (Bernard and Wagner, 1997), and the United 

Kingdom (Greenaway and Yu, 2004). The derived positive wage premia in these 

studies range from 2.6 per cent to 6.4 per cent. In these empirical exercises, all the 

authors ran the regressions of average annual wage against the exporter status, 
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controlling for capital per worker, firm size, age, location and other firm-specific 

characteristics.  

The studies on developing nations also show positive wage premia which appear to be 

larger than those in developed countries. For instance, Alvarez and Lopez (2005) 

found an export premium of 21 per cent for average wages in Chile. Similarly, Van 

Biesebroeck (2005) showed that export wage premia for Sub-Saharan African nations 

are statistically significant and about 40 per cent after controlling for country, year, 

industry, location and plant size. However, some authors point out that the preceding 

studies could overstate the wage premia without controlling for individual worker 

characteristics or the skill structure of the workforce within firms (Munch and 

Skaksen, 2008). This is because the wage gap between exporters and non-exporters 

may result from either exporting activities or the different types of employment 

between them.  

More recent models are able to differentiate the export wage premia for workers with 

different skill levels or take employment characteristics into account. Tsou et al. (2006) 

found a positive export wage premium for skilled workers and a negative export wage 

premium for unskilled workers in Taiwanese manufacturing firms. Hansson and 

Lundin (2004) also found wage premia for skilled workers in Swedish manufacturing 

firms. A growing number of studies use matched employer-employee data to control 

for worker attributes in addition to firm characteristics in analysing export wage 

premia. For instance, Schank, Schnabel, and Wagner (2007) used a large dataset of 

manufacturing firms and workers from Germany between 1995 and 1997 and they 

showed that the wage premia become smaller when observable and unobservable 

characteristics of the employees and workplaces were controlled for. They also found 

a higher export wage premium for blue collar workers than that for white collar 

workers. Munch and Skaksen (2008) linked the export wage premia to the use of 

human capital in Danish exporting firms and found the existence of export wage 

premia only in the export-intensive firms with workers who have higher levels of 

education. Breau and Rigby (2006), in contrast, failed to find wage premia of 
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exporting firms in Los Angeles, U.S.A., after controlling for worker characteristics 

such as age, gender, education, race, and nationality.  

Despite the fact that China has experienced a sharp increase in wage inequality, its 

causes at the micro level are underdocumented. Using Chinese urban household 

survey data, Zhao (2001) investigated the effects of foreign direct investment on wage 

inequality. Using a sample of 1,500 firms in five cities in China for the period 

1998-2000, Xu and Li (2008) attribute the county’s fast growing income inequality to 

the rising demand for skilled labour. They showed that export expansion had a 

negative direct effect on skill demand and a positive indirect effect via skill-biased 

technologies. The net effect is estimated to account for 5 per cent of the rising skill 

demand of the sampled firms. Chen et al. (2011) investigated the link between foreign 

direct investment and inter-firm wage inequality. Their results imply that the wage 

level and growth rate in multinationals are significantly higher than those in domestic 

firms. In a recent paper, Bao (2011) employed the matching technique and 

difference-in-difference estimator to analyse a small sample (456 firms) of Chinese 

manufacturing firms covering the period of 1998-2001 and he found that the export 

decision of firms did not cause high wages of employees in subsequent years. In his 

chapter, Bao did not consider the impact of employment structure due to the constraint 

of data.  

7.3 MODELLING ISSUES  

7.3.1 The Model  

We aim to test whether exporting firms pay higher average wages than nonexporting 

firms. Following the best practice in the literature, a standard Mincerian wage 

equation is considered:  

i 1 i 2 i 3 i i

4 i 5 i 6 i 7 i

8 i s is j ij k iik

w = α +β Exp +β For +β Exp For

+β LP +β Size +β Age +β KL

+β Fem + Skill + δ Province + Industry + ελ ϑ

×

∑ ∑ ∑      (7.1) 
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where 
iw  denotes the logarithm of the average wage of enterprise i. 

iExp  denotes 

the firm’s exporting status, which equals one if its records show positive exports in 

2004 and zero otherwise. 
iFor  

is an ownership dummy that is equal to one if the firm 

is foreign-funded (including Hong Kong, Macau and Taiwan-funded), taking domestic 

firms as the base group. To capture the differences in export wage premia among 

foreign firms and domestic firms, we add an interaction term between exporting status 

and foreign firms dummy variable. 
iLP  

is the labour productivity, which is defined 

as the logarithm of output per worker. 
iSize is the logarithm of total assets of 

enterprise i. 
iAge  represents the firm’s business history since its establishment. 

iK L  

is the capital-labour ratio which is defined as the net value of fixed assets divided by 

the number of employees in firm i. 
iFem  is the share of the number of female 

workers over the total number of employees. 
isS kill  is the skill composition of the 

employees in enterprises i, and is measured by three different variables (s=1, 2, 3): the 

proportion of employees with a graduate education (18 years of education and over), 

the proportion of employees with a college education (16 years of education), and the 

proportion of employees with a high school education (12 years of education). 

According to the existing studies, 
iFem  is expected to have a negative impact on the 

average wage and the skill composition has a positive impact due to the skill premium 

(Chen et al., 2011). 
ijProvince  is a province dummy variable that is equal to one if 

enterprise i is located in province j , and zero otherwise, and is supposed to capture 

region-specific wage differentials. 
ikIndustry is an industry dummy variable that is 

equal to one if firm i operates in industry k, and zero otherwise, and is expected to 

reflect industry-specific wage differentials. α  is a constant and 
iε is the error term.  
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7.3.2 Estimation Issues 

Given firm level cross-sectional data considered here, we first use the ordinary least 

squares (OLS) method to estimate the wage equation (1). We are aware that the 

adopted regression analysis might not be appropriate because of possible omitted 

variable biases (Wooldridge, 2000, pp.91). Therefore, the results of the OLS 

regression analyses should be interpreted with caution. The estimated coefficient 
1β̂  

represents the wage premium of exporters, while the sum of the estimated coefficients 

(β�� + β��) measures the wage differentials between foreign exporters and foreign 

non-exporters. The above analysis could suggest a relationship between wage level 

and exporting status.  

However, it is noticed that the main concern of the OLS regressions is that the average 

wage gap is not representative of the wage differentials among different quantiles of 

the wage distribution. For instance, if more talented and high-ability workers tended to 

be hired by exporting firms, the average wage of exporting firms would be driven up 

and the export wage premia would be overestimated. To identify the effects of 

unobservable ability of workers on wages, the use of quantile regression analysis has 

become increasingly popular in labour economics particularly in studies of wage 

differentials with respect to education, gender and working condition (Choi and Jeong, 

2007). Following this practices, we use quantile regressions to examine the possibility 

that the impact of exporting activities on average wages could vary as the distribution 

of the dependent variables (wages) change.   

The quantile regression technique was first introduced by Koenker and Bassett (1978). 

In contrast to the OLS method which provides information only about the effect of 

regressors on the conditional mean of the dependent variable, the results of quantile 

regression analysis give parameter estimates at different quantiles, �. Thus, the results 

of quantile regressions could give us a more detailed picture of the export wage 

premium in China. Symbolically, our quantile regression model is: 
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'

i τ i τ i

'

τ i i τ i

w = β X + u

w i th Q (w | X ) = β X ( i = 1 , 2 , . . . , n )
             (7.2) 

where ��	is the vector of log wage, ��
� 	is a (Kx1) parameter vector, �� is a (Kx1) 

vector of covariates, ��� stands for the error term and ��(��|��) denotes the ��� 

conditional quantile of ��	given ��. Note that	��(���|��) = 0  for all i. For a given	�, 

the quantile regression estimator of ��	is a solution to  

' '
i τ i i τ i

' '

i τ i i τ i

w β X w <β X

1
m in τ w - β X + (1 - τ) w - β X

nβ
≥

  
 
  
∑ ∑         (7.3) 

As � increases from 0 to 1, one can trace the whole distribution of ��	 condition on 

��. The coefficient estimates of a quantile regression capture the effect of covariates 

on the distribution of the dependent variable at the corresponding quantile and hence 

we can compare the effects of covariates at different quantiles.   

Finally, endogeneity may be present in Equation (1). The orthogonal assumption 

between the exporting dummy variable and the error term in the OLS estimator could 

be violated if some omitted variables lead export participation and average wages to 

move in the same direction. The most convenient way to control for the omitted 

variables is to use panel data approaches (fixed effect or random effect) by assuming 

the omitted variables are time-invariant, hence treating them as part of the error term. 

However, it is impossible to use it here due to the use of cross-sectional data. An 

alternative way to deal with endogeneity is to find instrument variables (IVs) that are 

assumed to be orthogonal to the error term. Unfortunately, in most cases, these IVs are 

either hard to come by or they are weakly correlated with the endogenous variables. 

Although Arellano and Bond (1991) suggested using GMM-style IVs out of 

endogenous variables, it is not suitable for cross-sectional data. To overcome this 

problem, we here make use of a non-parametric matching method to find the wage 

differentials between exporting firms and non-exporting firms. The method compares 

the average wages of exporters with those ‘matched’ non-exporters. Matching is based 
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on the similarity in observed characteristics of the firms. 30  One of the main 

advantages of the matching method is that it does not require the specification of any 

functional form of the outcome equation and is therefore not susceptible to 

misspecification bias. 31 

7.4 DATA AND DESCRIPTIVE STATISTICS 

The dataset used in this chapter is drawn from the First National Economic Census 

conducted by the National Bureau of Statistics of China in 2004. To the best of our 

knowledge, the census provides the most comprehensive cross-sectional enterprise 

data available in China. The basic statistics included in this dataset are summarized in 

the China Economic Census Yearbook (National Bureau of Statistic of China, 2006).  

We only have access to the data for the manufacturing sector, and our analysis thus 

focuses on this sector only. The database not only covers the whole population of 

Chinese manufacturing firms but also provides rich information for each firm, such as 

export sales, geographic location, the year of establishment, ownership, total assets, 

and total employment. More importantly, it reports detailed information about the 

workforce by education and gender, which enables us to examine the impact of skill 

intensity and gender structure on average wages. After cleaning the observations with 

missing values for the key variables, we obtained a sample of 879,000 firms for our 

analysis. 

  

                                                 
30 Firm characteristics in our analysis include labour productivity, firm size, firm age, capital-labour ratio, 

female share, graduate share, college share, and high-school share. 

31 Please see Abadie et al. (2004) for details about the matching method and Stata module.  
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Table 7. 1 Descriptive statistics of the sample 

 
Whole sample Domestic firms Foreign firms 

Exporter Nonexporter Exporter Nonexporter Exporter Nonexporter 

Average wage 

(1000 yuan) 

9.824* 
(7.119) 

8.518* 
(5.727) 

9.506* 
(6.771) 

8.438* 
(5.578) 

10.339* 
(7.623) 

11.681* 
(9.402) 

Number of 

employees 

(person) 

85* 
(378) 

26* 
(64) 

92* 
(476) 

26* 
(64) 

72* 
(87) 

41* 
(52) 

Sales (1000 yuan) 

 

15,722* 
(309,437) 

2,453* 
(31,177) 

23,542* 
(393,027) 

2,457* 
(31,567) 

3,014* 
(8,399) 

2,320* 
(3,657) 

Gross capital 

(1000 yuan) 

20,147* 
(341,777) 

2,679* 
(30,238) 

28,797* 
(433,140) 

2,577* 
(30,461) 

6,092* 
(37,975) 

6,700* 
(19,182) 

Capital-labour ratio 

 

 

59* 
(171) 

50* 
(354) 

45 
(142) 

47 
(270) 

83* 
(208) 

162* 
(1,470) 

Labour productivity 

(output per worker) 

94* 
(157) 

115* 
(382) 

108* 
(174) 

116* 
(386) 

71* 
(119) 

97* 
(140) 

Firm age (year) 

 

7.0 
(8.1) 

6.9 
(7.3) 

7.2* 
(9.5) 

7.0* 
(7.3) 

6.6* 
(4.7) 

5.9* 
(4.6) 

Share of female 

workers 

0.517* 
(0.250) 

0.353* 
(0.255) 

0.515* 
(0.257) 

0.350* 
(0.255) 

0.520* 
(0.240) 

0.432* 
(0.246) 

Share of 

postgraduate 

0.003* 
(0.021) 

0.002* 
(0.023) 

0.002 
(0.018) 

0.002 
(0.023) 

0.004* 
(0.025) 

0.009* 
(0.044) 

Share of college 
0.083* 
(0.141) 

0.075* 
(0.156) 

0.069* 
(0.128) 

0.072* 
(0.152) 

0.107* 
(0.156) 

0.190* 
(0.234) 

Share of high-school 
0.280* 
(0.228) 

0.291* 
(0.263) 

0.271* 
(0.228) 

0.289* 
(0.263) 

0.295* 
(0.228) 

0.339* 
(0.252) 

Observations (N) 48,572 841,582 30,069 820,627 18,503 20,955 

Sources: Chinese manufacturing census 2004 (National Bureau of Statistics of China) and the 

author’s own calculations.  

Note: Reported values are means (except for those in the bottom row) with the standard 

deviation values in parentheses. The significance level (* p<0.01) refers to t tests against the 

null hypothesis that the mean difference between two groups (exporters vs. non-exporters) is 

equal to zero.  
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Table 7.1 reports the summary statistics for the variables employed in this chapter 

together with a breakdown by exporting status and types of ownership. It is found that 

exporting firms on average pay 15.3% higher than nonexporting firms. It is also found 

that foreign exporters on average pay less than foreign nonexporters when we break 

the whole sample into domestic firms and foreign firms. However, the average wages 

of foreign firms are found to be much higher than those of domestic firms. The 

descriptive statistics also reveal that exporters on average are larger than 

non-exporters in terms of total employment, sales and total assets. With respect to the 

capital-labour ratio, exporters are on average more capital-intensive than 

non-exporters while foreign exporters are less capital-intensive than foreign 

non-exporters. Surprisingly, we notice that, contrary to popular perception, exporting 

firms on average are shown to be less productive in terms of output per worker. One 

possible explanation is that most exporters in China tend to specialise in 

labour-intensive activities. When comparing the employment structure, we notice that 

exporters tend to employ more female workers. Both domestic and foreign exporters 

have employed less skilled labour in terms of the educational attainments of their 

employees, although the differences among local firms are rather small.  

Figure 7. 1 Distribution of exporters by export intensity 

 

Source: Author’s work based on the 2004 Chinese Manufacturing Census.  
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An overview of the distribution of the exporting firms by their export intensity, 

measured by the ratio of the value of exports over that of sales, is presented in Figure 

7.1. In our sample, only 5.5 per cent of the firms were involved in exporting activities. 

However, over one half of the exporting firms shipped 100 per cent of their outputs 

abroad. This number is even higher for foreign firms (66 per cent) and a little bit lower 

for domestic firms (43 per cent). This distribution is very different from 

manufacturing firms in the United States. Bernard et al. (2003) reported that 

two-thirds of the US exporters sold less than 10 per cent of their output overseas, and 

fewer than 5 per cent of them exported more than 50 per cent of their output. 

Are export wage premia systematically different across industries and regions? 

Figures 7.2 and 7.3 provide the preliminary answers. It is shown that export wage 

premia, measured as the differences in average log wages between exporters and 

non-exporters, exist in all industries and vary moderately. While the largest wage gap 

is observed in the tobacco industry, the smallest wage premium seems to be in the 

leather and cultural product manufacturing sectors.  

At the provincial level, there is substantial variation in the wage gap. The largest wage 

gap between exporters and non-exporters is observed in Beijing, the capital city, 

which is followed by Yunnan province, a major tobacco production centre in the 

country. However, exporting firms on average pay lower wages than non-exporting 

firms in Guangdong province. The latter is the largest manufacturing centre in China 

and accounts for over one third of the country’s total exports. These findings may 

imply that the variations in export wage premia are highly correlated with a firm’s 

location rather than the industry with which the firm is associated. 
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Figure 7. 2  Export wage premium across sectors 

 

Source: Author’s work based on the 2004 Chinese Manufacturing Census. 

Figure 7. 3 Export wage premium across regions 

 

Source: Author’s work based on the 2004 Chinese Manufacturing Census. 
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7.5 EMPIRICAL RESULTS 

7.5.1 Baseline Regressions 

Table 7.2 reports the baseline regression results. The dependent variable is the 

logarithm of the average wage for each firm. The Huber-White sandwich estimator 

was used to correct for possible heteroskedasticity. Regression (1) in Table 7.2 reports 

the results from a simple model with three explanatory variables, namely, export 

dummy, foreign firm dummy and their interaction term. The benchmark category is 

the non-exporters. The coefficient of the export dummy variable is statistically 

significant, and the positive sign indicates that, ceteris paribus, exporters on average 

pay higher wages than non-exporters. The coefficient of the foreign firm dummy 

variable is also positive and statistically significant at the 1 per cent level. Thus on 

average a foreign wage premium is confirmed. This finding is consistent with the 

observation by Lipsey and Sjoholm (2004) and Chen et al. (2011). The coefficient of 

the interaction term between the export and foreign firm dummy variables is 

significantly negative and its absolute value is larger than the coefficient of the export 

dummy variable, indicating that the foreign exporters pay less than foreign 

nonexporters. 

In column (2), we include four control variables, namely, labour productivity, firm 

size, firm age and capital intensity. The value of the adjusted R2 increases 

substantially. The coefficients of the export dummy variable, foreign firm dummy 

variable and their interaction term are all different, which implies that firm 

characteristics account for part of the wage gap between exporting firms and 

non-exporting firms. Given that wage levels vary enormously across industries and 

regions, we introduce 28 two-digit industry dummies and 30 provincial dummies 

alternatively in regressions (3)-(5). The wage gap changes marginally once we control 

for the industrial fixed effects, while it changes dramatically after we control for the 

locations of the firms.  
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Table 7. 2 Baseline regressions: OLS regressions 

 
Dependent variable: ln(average wage) 

 
(1) (2) (3) (4) (5) (6) (7) 

Export dummy(Exp) 0.116*** 0.086*** 0.074*** 0.023*** 0.028*** 0.032*** 0.024*** 

 
(0.0025) (0.0024) (0.0024) (0.0023) (0.0023) (0.0023) (0.0019) 

Foreign firms (For) 0.252*** 0.234*** 0.214*** 0.179*** 0.175*** 0.151*** 0.118*** 

 
(0.0039) (0.0038) (0.0038) (0.0037) (0.0036) (0.0035) (0.0023) 

Exp*For -0.200*** -0.136*** 0.129*** -0.093*** -0.093*** -0.072*** -0.062*** 

 
(0.0059) (0.0055) (0.0054) (0.0053) (0.0053) (0.0052) (0.0037) 

Productivity (LP) 
 

0.126*** 0.127*** 0.117*** 0.119*** 0.117*** 0.092*** 

  
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0003) 

Firm size (Size) 
 

0.045*** 0.035*** 0.040*** 0.035*** 0.032*** 0.033*** 

  
(0.0005) (0.0005) (0.0004) (0.0004) (0.0004) (0.0003) 

Firm age (Age) 
 

-0.005*** 0.0001 0.008*** 0.008*** 0.012*** 0.008*** 

  
(0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0004) 

Capital intensity (KL) 
 

-0.005*** 0.002*** 0.001*** 0.005*** 0.003*** 0.004*** 

  
(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0.0003) 

Female share (Fem) 
  

  
 

-0.066*** -0.070*** 

   
  

 
(0.0020) (0.0016) 

Graduate share 
  

  
 

0.553*** 0.410*** 

   
  

 
(0.0282) (0.0149) 

College share 
  

  
 

0.260*** 0.212*** 

   
  

 
(0.0036) (0.0024) 

High-school share 
  

  
 

0.025*** 0.023*** 

   
  

 
(0.0017) (0.0013) 

Industry dummies No No Yes No Yes Yes Yes 

Province dummies No No No Yes Yes Yes Yes 

Constant 2.031*** 1.216*** 1.081*** 1.447*** 1.352*** 1.347*** 1.474*** 

 
(0.0005) (0.0034) (0.0040) (0.0049) (0.0052) (0.0052) (0.0036) 

N 890,154 890,154 890,154 890,154 890,154 890,154 890,154 

Adjusted R2. 0.012 0.131 0.162 0.222 0.235 0.244 0.269 

Note: The coefficients in Columns (1)-(6) are estimated using the OLS method. Standard 

errors in parentheses are corrected for heterogeneity. The coefficients in Column (7) are 

estimated using the robust regression method.  *** indicates significance at the 1% level. 

  



164 
 

Nevertheless, our conclusions drawn from regressions (1)-(5) may be spurious. An 

exporting firm could pay higher due to its intensive employment of skilled workers. 

To take this issue into consideration, we extend the specification to control for the 

skill composition and the share of female workers. The estimation results are reported 

in columns (6) and (7) in Table 7.2 and the main findings remain the same. The 

proportion of skilled labour has a significantly positive effect on wages, suggesting 

that more skill-intensive firms have higher average wages. The proportion of female 

workers is negatively associated with the average wage level. This confirms that there 

is a significant gender wage differential in China. Other firm characteristics, namely, 

the labour productivity, size, age and capital intensity, are positively related to wage 

levels, indicating that larger, older and more productive and capital-intensive firms 

offer higher wages. In column (7), we run a robust regression to handle the possible 

influence of outliers.32 But the results do not change. Exporters on average pay 2.4 

per cent more than nonexporters, while foreign exporters pay 3.8 per cent less than 

nonexporters.  

The classification between domestic firms and foreign firms may be overly simplistic 

in China. As it is well known, foreign firms in China are divided into two groups, 

namely, those originating from Hong Kong, Macau, and Taiwan (HMT) and those 

originated from western countries, mainly OECD countries. These two groups differ 

enormously in terms of motivation and investment behaviour. The HMTs are 

concentrated in light industries particularly textile projects using labour-intensive 

technology, while OECD investors are more interested in the market-seeking type of 

investment motivated by their ability to provide differentiated products to Chinese 

market. Within the domestic ownership category, state-owned enterprises (SOE) are 

very different from non-state owned enterprises (Non-SOE). It is argued that SOEs 

                                                 
32 We used the "robust regression" command “rreg” in Stata It works iteratively first by performing a 

regression to calculate weights based on residuals and then using these weights for further regressions 

until changes in the weights drop to a certain level. Hamilton (2008, p.253) states “Robust regression 

methods aim to achieve almost the efficiency of OLS with ideal data and substantially better than OLS 

efficiency in non-ideal (for example, non-normal errors) situations”. 
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enjoy higher earnings than the non-SOEs due to the support of government and 

protection of the former. 33  

Table 7. 3 Basic wage equation: the role of ownership 

 

Dependent variable: ln(average wage) 

(1) (2) (3) (4) (5) (6) (7) 

OECD 

exporter 

0.290*** 0.271*** 0.254*** 0.237*** 0.238*** 0.230*** 0.191*** 

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.004) 

OECD 

nonexporter 

0.289*** 0.263*** 0.246*** 0.232*** 0.227*** 0.195*** 0.155*** 

(0.006) (0.006) (0.006) (0.006) (0.005) (0.005) (0.003) 

HMT  

exporter 

0.095*** 0.141*** 0.109*** 0.034*** 0.034*** 0.039*** 0.022*** 

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.003) 

HMT 

nonexporter 

0.224*** 0.221*** 0.198*** 0.142*** 0.138*** 0.122*** 0.093*** 

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.003) 

SOE  

exporter 

0.557*** 0.300*** 0.283*** 0.305*** 0.286*** 0.267*** 0.281*** 

(0.018) (0.015) (0.014) (0.014) (0.014) (0.013) (0.009) 

SOE 

nonexporter 

0.256*** 0.152*** 0.152*** 0.180*** 0.173*** 0.150*** 0.143*** 

(0.007) (0.006) (0.060) (0.006) (0.006) (0.006) (0.003) 

Non-SOE 

exporter 

0.099*** 0.081*** 0.069*** 0.014*** 0.020*** 0.024*** 0.018*** 

(0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Firm features No Yes Yes Yes Yes Yes Yes 

Female and 

skill share 
No No No No No Yes Yes 

Industry 

dummies 
No No Yes No Yes Yes Yes 

Province 

dummies 
No No No Yes Yes Yes Yes 

N 890,154 890,154 890,154 890,154 890,154 890,154 890,154 

adjusted R2 0.018 0.133 0.164 0.225 0.238 0.247 0.274 

Note: Firm features include labour productivity, size, age and capital intensity; Female and skill share 

represent the female share of total employees, the share of workers with graduate degrees, the share of 

workers with college degrees and the share of workers with high-school certificates. The coefficients in 

Columns (1)-(6) are estimated using the OLS method. Robust standard errors are reported in 

parentheses. The coefficients in Column (7) are estimated using the robust regression method. *** 

indicates significance at the 1% level.  

                                                 
33 Buckley, Wang and Clegg (2007) provided useful discussions of the different characteristics of firms 

with different ownership.  
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To examine the export wage premia across different ownership categories, we divide 

the sampled firms into eight categories: OECD exporters and non-exporters, HMT 

exporters and nonexporters, SOE exporters and non-exporters, and Non-SOE 

exporters and nonexporters. The results from this set of regressions with the non-SOE 

nonexporters as the base group are reported in Table 7.3. It is shown that export wage 

premia do not exist among HMT-invested firms. HMT exporters on average pay 7 per 

cent less than HMT non-exporters. This may also explain why exporters in 

Guangdong province generally pay less than nonexporters. Among the sampled firms, 

we find that 57 per cent of the HMT-invested firms are located in Guangdong and they 

account for 56.6 per cent of the exporting firms there.  

7.5.2 Results of the Quantile Regressions 

The advantage of the quantile regressions over the OLS method has been well 

documented (Koenker and Hallock, 2001). First, quantile regression results are more 

robust to the outliers than those using OLS. Second, the quantile regressions can 

provide parameter estimates at different quantiles. Therefore, it provides information 

on the variation in the effect of independent variables at different quantiles. It is worth 

mentioning that quantile regressions are not the same as the application of the OLS 

method to the subsets of the data produced by dividing the whole sample into different 

percentiles of the dependent variable. For each quantile regression, the whole sample 

is used with some observations being weighted more than others.  

Before running our regressions we test the normality of the wage variable. The 

skewness and kurtosis tests of D’Agostino et al. (1990) show that (at the 1 per cent 

level of significance) the dependent variable is positively skewed and leptokurtic 

(skewness=55.41 and kurtosis=16634.11). Skewness and kurtosis tests for the natural 

logarithm of average wage also show statistically significant departures from 

normality (as the p-values of the skewness and kurtosis tests are smaller than 0.01). 

These results show that the distribution of the dependent variable significantly departs 

from normality and justifies our choice of the quantile regression method.  
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Table 7. 4 Results of quantile regressions 

 Dependent variable: ln(average wage) 

 Q 0.10 Q 0.30 Q 0.50 Q 0.70 Q 0.90 

OECD exporter 0.082*** 0.155*** 0.201*** 0.264*** 0.367*** 

 (0.006) (0.004) (0.005) (0.005) (0.008) 

OECD nonexporter 0.054*** 0.110*** 0.169*** 0.227*** 0.354*** 

 (0.005) (0.004) (0.004) (0.004) (0.006) 

HMT exporter 0.001 0.005 0.019*** 0.045*** 0.087*** 

 (0.005) (0.004) (0.004) (0.004) (0.006) 

HMT nonexporter 0.028*** 0.061*** 0.096*** 0.140*** 0.247*** 

 (0.005) (0.004) (0.004) (0.004) (0.006) 

SOE exporter 0.096*** 0.233*** 0.282*** 0.350*** 0.400*** 

 (0.013) (0.010) (0.011) (0.012) (0.017) 

SOE nonexporter -0.035*** 0.060*** 0.145*** 0.235*** 0.367*** 

 (0.005) (0.004) (0.004) (0.004) (0.006) 

Non-SOE exporter 0.012*** 0.018*** 0.022*** 0.021*** 0.025*** 

 (0.003) (0.002) (0.022) (0.003) (0.004) 

Firm features Yes Yes Yes Yes Yes 

Female and skill share Yes Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes Yes 

Province dummies Yes Yes Yes Yes Yes 

Constant 1.099*** 1.361*** 1.461*** 1.593*** 1.864*** 

 (0.005) (0.004) (0.005) (0.005) (0.007) 

N 890,154 890,154 890,154 890,154 890,154 

Pseudo  R2. 0.124 0.121 0.161 0.152 0.142 

Note: Firm features include labour productivity, size, age and capital intensity; Female and 

skill share represent the female share of total employees, the share of workers with graduate 

degrees, the share of workers with college degrees and the share of workers with high-school 

certificates.   
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To explore the differences in the export wage premium across the groups with 

different ownership, we divide the whole sample into eight groups as in Table 7.2, 

taking domestically-oriented non-SOEs as the base group. Thus the export wage 

premium for each group equals the difference in the coefficients of the exporter and 

nonexporter dummy variables. If the coefficient of the exporter dummy variable is 

greater than that of the non-exporter dummy variable, it provides evidence that 

exporting firms pay higher wages than non-exporting firms. Otherwise, it indicates the 

exporters pay less. In Table 4, we report the results of quantile regressions at the 

following five quantiles: 0.10, 0.30, 0.50, 0.70 and 0.90. The null hypothesis that the 

coefficients are equal across and between pairs of quantiles is rejected at the 

significance level of 5 per cent. It can thus be concluded that there are statistically 

significant differences among the estimated quantile regression parameters.  

Comparing the coefficients of the exporter dummies and non-exporter dummies, we 

first notice that the export wage premia are present across the entire conditional wage 

distribution among the OECD firms, SOEs and non-SOEs, except for the HMT firms. 

Second, the wage premia of SOE exporters is relatively large but it decreases as one 

moves from the lowest quantile to the highest quantile of the conditional wage 

distribution. This means that SOEs with lower wages have higher wage premia for 

exporting activities. The export wage premia of SOEs are more pronounced at the 

lower tail of the conditional wage distribution. Third, the HMT exporters always show 

a wage discount ranging from -2.8 to -16.0 per cent as one moves up to the upper tail 

of the conditional wage distribution. Finally, it is shown that OECD exporters and 

non-SOE exporters always have positive wage premia but the premia remains 

relatively stable across quantiles varying between 1 and 5 per cent. To investigate the 

sensitivity of the findings observed in Tables 7.4, additional quantile regressions were 

run and we find the patterns are robust to changes in the quantiles. 

  



169 
 

Table 7. 5 Robustness results: alternative measurement of variables 

 Ln(income) Ln(wage) 

 Whole 

sample 

Partial 

exporter 

Full 

exporter 

Partial 

exporter 

Full 

exporter 

OECD exporter 0.211*** 0.269*** 0.170*** 0.245*** 0.154*** 

 (0.004) (0.006) (0.005) (0.006) (0.005) 

OECD nonexporter 0.170*** 0.170*** 0.171*** 0.155*** 0.155*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) 

HMT exporter 0.040*** 0.136*** 0.001 0.122*** -0.018*** 

 (0.003) (0.006) (0.004) (0.006) (0.004) 

HMT nonexporter 0.103*** 0.101*** 0.102*** 0.091*** 0.092*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) 

SOE exporter 0.309*** 0.330*** -0.032 0.301*** -0.013 

 (0.009) (0.009) (0.035) (0.009) (0.034) 

SOE nonexporter 0.144*** 0.143*** 0.146*** 0.143*** 0.146*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) 

Non-SOE exporter 0.021*** 0.025*** 0.012*** 0.021*** 0.012*** 

 (0.002) (0.003) (0.003) (0.003) (0.003) 

Firm features Yes Yes Yes Yes Yes 

Female and skill share Yes Yes Yes Yes Yes 

Industry dummies Yes Yes Yes Yes Yes 

Province dummies Yes Yes Yes Yes Yes 

Constant 1.432*** 1.435*** 1.436*** 1.492*** 1.492*** 

 (0.004) (0.004) (0.004) (0.004) (0.004) 

N 890,154 864,977 866,759 864,977 866,759 

R2 0.281 0.283 0.275 0.276 0.268 

Note: Firm features include labour productivity, size, age and capital intensity. Female and 

skill share represent the female share of the total employees, the share of workers with 

graduate degrees, the share of workers with college degrees and the share of workers with 

high-school certificates. All the coefficients are estimated using the robust regression method. 

*** indicates significance at the 1% level.  
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7.5.3 Robustness Checks 

Alternative measurement of variables 

In the preceding sections, we only use the average wage as the dependent variable. It 

is common knowledge that Chinese firms also pay employees non-wage benefits such 

as payments for unemployment insurance, medical care insurance, old-age pension 

funds and housing subsidies. We hence use the total income, measured as the sum of 

basic wage and non-wage benefits, as the dependent variable in this section.  

Besides using the alternative measurement of the dependent variable, we also consider 

using different measurements of exporting activity according to their export intensities. 

We have noticed that about half of the exporting firms shipped all of their outputs 

overseas. It would be expected that some differences in wages between those exported 

partly and fully would been seen. Therefore, we divide the exporting firms into two 

categories: ‘Full exporters’ with 100 per cent export intensity (the ratio of the exports 

over total sales) and ‘Partial exporters’ with export intensity less than 100 per cent, 

and then rerun the regressions using the sub-samples. . 

The results in column (1) of Table 7.5 show that the previous findings are robust to the 

alternative measurement of the dependent variable. Chinese workers working in 

exporting firms, with the exception of HMT firms, have on average higher incomes 

than those working in non-exporting firms. However, when we reclassify the exporters 

according to their export intensity, we find that firms selling in both domestic and 

foreign markets pay higher average wages than non-exporting firms. But, if the 

exporters are restricted to those selling all their output abroad, the export wage 

premium marginally exists among non-SOEs only. 

  



171 
 

Table 7. 6 Robustness results: coastal vs. interior region 

 Dependent variable: ln(average wage) 

 Coastal region Interior region Guangdong Non-Guangdong 

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

OECD exp 0.190*** 0.129*** 0.046*** 0.197*** 

 (0.004) (0.017) (0.009) (0.005) 

OECD nonexp 0.161*** 0.092*** 0.070*** 0.165*** 

 (0.003) (0.009) (0.009) (0.004) 

HMT exp 0.011*** 0.064*** -0.029*** 0.199*** 

 (0.003) (0.021) (0.004) (0.007) 

HMT nonexp 0.093*** 0.056*** 0.029*** 0.175*** 

 (0.003) (0.010) (0.006) (0.005) 

SOE exp 0.302*** 0.265*** 0.456*** 0.300*** 

 (0.011) (0.014) (0.029) (0.013) 

SOE nonexp 0.211*** 0.099*** 0.219*** 0.219*** 

 (0.015) (0.005) (0.014) (0.005) 

Non-SOE exp 0.015*** 0.029*** -0.018*** 0.055*** 

 (0.002) (0.005) (0.005) (0.002) 

Firm features Yes Yes Yes Yes 

Female and skill  Yes Yes Yes Yes 

Industry 

dummies 

Yes Yes Yes Yes 

Province 

dummies 

Yes Yes No Yes 

Constant 1.466*** 1.197*** 1.486*** 1.298*** 

 (0.004) (0.011) (0.011) (0.004) 

N 609,383 280,771 86,367 523,016 

Note: Firm features include labour productivity, size, age and capital intensity. Female and 

skill represented the female share of total employees, the share of workers with graduate 

degrees, the share of workers with college degrees and the share of workers with high-school 

certificates. The benchmark category is the non-state-owned enterprises (Non-SOEs) which 

are not exporters. Numbers in parentheses are standard errors. The estimates are from the 

robust regressions. *, ** and *** represent statistical significance at the 10%, 5% and 1% 

levels, respectively.  
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Table 7. 7 Robustness results: industry-specific export wage premium 

2-digit industry Number of firms 
Percent 

(%) 
Coefficient S.E. 

13 Food Processing 50,026  5.62 0.050*** 0.009 

14 Food Production  21,003  2.36 0.058*** 0.012 

15 Beverage 19,403  2.18 0.066*** 0.018 

16 Tobacco 172  0.02 0.128*** 0.126 

17 Textile 52,768  5.93 0.052*** 0.005 

18 Garments 30,795  3.46 0.039*** 0.005 

19 Leather 13,939  1.57 0.022*** 0.007 

20 Timber Processing 31,437  3.53 0.057*** 0.008 

21 Furniture  18,411  2.07 0.047*** 0.010 

22 Papermaking 29,204  3.28 0.023*** 0.011 

23 Printing 34,303  3.85 -0.003 0.015 

24 Cultural 9,804  1.1 0.026*** 0.008 

25 Petroleum Processing 4,072  0.46 0.136*** 0.047 

26 Raw Chemical 49,779  5.59 0.061*** 0.061 

27 Medical 5,237  0.59 0.078*** 0.024 

28 Chemical Fibre 1,630  0.18 0.096*** 0.040 

29 Rubber 10,882  1.22 0.053*** 0.014 

30 Plastic  51,541  5.79 0.018*** 0.006 

31 Non-metal Products 125,898  14.14 0.071*** 0.007 

32 Pressing Ferrous 11,325  1.27 0.103*** 0.024 

33 Pressing of Nonferrous 8,671  0.97 0.035*** 0.019 

34 Metal Products 59,041  6.63 0.003 0.006 

35 Ordinary Machinery 84,654  9.51 0.053*** 0.006 

36 Special Equipment 39,274  4.41 0.073*** 0.009 

37 Transport Equipment 37,858  4.25 0.079*** 0.010 

39 Electric Machinery 38,365  4.31 0.024*** 0.009 

40 Electric Equipment 15,403  1.73 -0.015 0.009 

41 Electronic and Telecom 11,253  1.26 -0.007 0.012 

42 Instruments 24,006  2.7 0.009* 0.006 

Total 890,154  100 
 

 

Note: The coefficient denotes the coefficient of the export dummy variable obtained from the 

regression of log wage against the export dummy variable and firm features for the sample of each 

sector. Firm features include labour productivity, size, age and capital intensity. Female and skill 

represent the female share of total employees, the share of workers with graduate degrees, the 

share of workers with college degrees and the share of workers with high-school certificates. 

Region dummies are also included. The estimates are from the robust regressions. *, ** and *** 

represent statistical significance at the 10%, 5% and 1% levels, respectively.   
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Location-related exporter wage premium  

Given the vastness of the Chinese territory, it seems unlikely that exporting firms 

located in the coastal provinces behave the same as those located in the interior 

regions.34 In fact, the coastal regions have been the main source of exports and main 

recipients of FDI due to their convenient location, better infrastructure and superior 

business environment. Among the coastal regions, the geographic distribution of trade 

and FDI has also been highly uneven. Thus, in our second robustness check, we 

compare the export wage premium in different regions. The full sample is first split 

into the coastal region and interior region. Then the coastal region is further divided 

into Guangdong province and other coastal provinces (non-Guangdong). The 

estimation results are reported in Table 7.6. 

The results for the firms located in the coastal region are similar to those from the 

baseline regressions. It is shown that exporting firms, except for the HMT exporters, 

pay higher average wages than non-exporting firms. However, it is found that the 

wage premium of HMT exporters in the interior region also becomes positive. For the 

exporting firms producing in Guangdong province, however, only SOEs show positive 

export wage premia and other three types of firms show a negative wage premium. 

Meanwhile, we find that the exporting firms in “other coastal” provinces 

(non-Guangdong) show a similar pattern as those located in the interior region and 

tend to pay higher wages than non-exporting firms.  

Guangdong is different from the rest of China perhaps due to its unique position in 

China’s foreign trade and its mode of exporting. In the last two decades, this province 

contributed over a-third of China’s total exports. However, more than two-thirds of 

the provinces’ exports are processed goods from textiles to machinery, and the profit 

margins are very small. Another characteristic is that exporting was mainly carried out 

by multinationals through processing trade. In 2004, processing trade generated 76 per 

                                                 
34 The coastal region includes Beijing, Fujian, Guangdong, Hainan, Hebei, Jiangsu, Liaoning, Shandong, 

Shanghai, Tianjin and Zhejiang. The interior region includes all other provinces.  
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cent of the province’s exports and it also accounted for 44.4 per cent of the country’s 

processing trade exports. Compared with those focusing on the domestic market, 

exporting firms would take full advantage of the low cost and abundant labour 

resources in China and hence pay lower wages.  

Industry-specific export wage premium 

In models with perfect factor mobility, wages equalise across sectors and there should 

thus be an aggregate export premium affecting all the workers in the labour market. 

With imperfect factor mobility of labour, wage equalisation does not occur, and export 

premia at the industry level can result in equilibrium (Brambilla et al., 2010). To 

investigate this scenario, our previous analysis is expanded to estimate export premia 

by sector.  

Figure 7. 4 Industry-specific export wage premium against capital intensity 

 

Source: Author’s work.  
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We estimate 29 premia for each 2-digit industry in Chinese manufacturing sector. A 

positive export wage premium is observed in twenty-five industries. However, 

according to Table 7.7, there are significant differences in the export wage premia. 

The highest wage premia (over 10 per cent) are found in the petroleum processing and 

tobacco industries, which are dominated by the SOEs. Table 7.7 also shows that the 

premia are smaller in traditional labour-intensive industries. To gain more insights 

into this issue, sector-specific export wage premia are plotted against the average 

capital intensity in each sector, and the chart showing clearly a positive relationship 

between the two (see Figure 7.4).  

Export wage premium: the results of matching estimators 

The literature on the matching methods is vast and growing. In this sub-section, we 

apply the Abadie-Imbens bias-corrected matching estimator to conduct a robustness 

check. The advantage of the matching methods is that they can eliminate sample 

selection biases by formally controlling for the non-random selection problem so as to 

avoid the specification of the functional form because they are non-parametric 

techniques (Abadie et al., 2004). In this study, we define the exporting activity as 

“treatment”, the exporting firms as the ‘treatment group’ and the non-exporting firms 

as the “control group”.35 However, we cannot observe both outcomes for the same 

individual with and without treatment at the same time. The matching approach is one 

possible way to find the control group, which helps to tackle this selection problem. 

Its basic idea is to find in a large group of non-participants those individuals who are 

similar to the participants in all relevant pre-treatment characteristics. Given the strong 

influence of a firm’s location on the wage level, we match exporters with 

non-exporters using observed firm characteristics within each province. The average 

                                                 
35 All analyses are implemented by the use of the nnmatch module in STATA (Abadie et al, 2004). This 

programme estimates the average treatment effects either for the overall sample or for the subsample of 

treated or control units using nearest neighbor matching estimators.  
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treatment effects of exporting on the average wage for each province are reported in 

Table 7.8 and also illustrated in Figure 7.5. 

Table 7. 8 Robustness results: matching results 

 Dependent variable: ln(average wage) 

Province code 

and name 

OECD 

exporters 

HMT 

exporters 

SOE 

exporters 

Non-SOE 
exporters 

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

11.Beijing 0.038 0.005 0.148 0.008 

12.Tianjin 0.118* 0.182 0.129 -0.035 

13.Hebei 0.152*** -0.093 0.106 0.032** 

14.Shanxi -0.062 -0.255 0.129 0.153*** 

15.Inner Mongolia -0.117 0.280 0.413 -0.062 

21.Liaoning 0.164 -0.035 0.148* 0.067*** 

22.Jilin 0.032 -0.066 0.202* 0.100** 

23.Heilongjiang -0.222 0.293 0.084 0.111** 

31.Shanghai 0.089*** 0.051 0.031 0.043*** 

32.Jiangsu 0.094*** 0.042** 0.151** 0.027*** 

33.Zhejiang 0.062*** 0.068*** 0.038 0.008** 

34.Anhui 0.064 0.152 0.119 0.012 

35.Fujian 0.055* 0.049** -0.050 0.020** 

36.Jiangxi 0.119 0.046 0.104 0.064*** 

37.Shangdong 0.074*** 0.041 0.063 0.054*** 

41.Henan -0.139 -0.025 0.084 -0.005 

42.Hubei -0.168 0.058 0.061 0.096*** 

43.Hunan 0.249 -0.117 0.039 0.019 

44.Guangdong 0.0001 -0.095*** 0.058 -0.021*** 

45.Guangxi -0.094 0.181* -0.47 0.007 

46.Hainan 0.449 -0.156 0.939* -0.077 

50.Chongqing 0.306* 0.186 0.107 -0.026 

51.Sichuan 0.192 0.048 -0.007 0.043 

52.Guizhou 0.494*** 0.272 0.091 -0.023 

53.Yunnan 0.089 -0.051 0.101 0.017 

54.Tibet 0.095*** N.A. N.A. N.A. 

61.Shaanxi 0.079 N.A. 0.144 0.026 

62.Gansu 0.253 0.371 0.303 -0.037 

63.Qinghai N.A. N.A. N.A. 0.350 

64.Ningxia 0.601*** N.A. 0.055 0.085 

65.Xinjiang N.A. N.A. 0.298 -0.054 

Note: The matching variables include labour productivity, firm size, firm age, capital-labour 

ratio, female share, graduate share, college share, and high-school share. The number of 

matches is two. ***, ** and * denote the significance level at the 1%, 5% and 10%, 

respectively.  
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Figure 7. 5 Export wage premium for firms with different ownership 

  

  

Source: Author’s work.  
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reckon that this regional variation may be due to the different mode of exports adopted 

by firms in each region with different ownership. 

7.6 CONCLUSIONS 

Using the firm-level census data of Chinese manufacturing industries in 2004, this 

chapter has examined the wage premium of exporting activity. In addition to using 

robust regressions, quantile regressions and non-parametric matching estimators were 

employed. We carefully consider the role of a firm’s ownership, export intensity and 

location in determining the export wage premium. Our main empirical results are 

summarised as follows. First, exporting firms, except for those from Hong Kong, 

Macau and Taiwan, are more likely to pay higher average wages than their 

non-exporting counterparts in general, although the size of the wage gap varies 

according to the distribution of wages as demonstrated by the results of quantile 

regressions. Second, the wage premia of exporters are more likely to be associated 

with firms that supply both foreign and domestic markets, while the firms that shipped 

all their products abroad tended to pay lower wages. Third, exporting firms located in 

East China are more likely to offer a wage premium while those producing in 

Guangdong tend to offer lower wages than non-exporters. Among all the cases, 

workers in Jiangsu province are better positioned, as all exporting firms operating 

there pay higher average wages than non-exporting firms. 

Overall, our results show that the export wage premium is not a prevailing 

phenomenon in China. This may imply that the relationship between globalisation and 

wage inequality within a country is far more complex. The benefit of globalisation is 

unequally distributed among firms and across regions, which would inevitably cause 

wage inequality both between and within regions. We note that for decades the 

Chinese government has been promoting FDI inflows and exports to stimulate 

economic growth. However, the distributional effect of trade liberalisation might not 

be positive.
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CHAPTER EIGHT                                    

CONCLUSIONS AND POLICY IMPLICATIONS 

 

China began the new development era of reform and opening to the outside world in 

1978. After taking this path for more than three decades, China has achieved a great 

historical transformation from a highly-centralised planned economy to a vibrant 

socialist market economy and from a closed and semi-closed economy to an all-round 

opening up. In turn, China has emerged as a major force in international trade, yet our 

understanding of the characteristics of Chinese foreign trade is still quite rudimentary. 

This study, examining the export behaviour of Chinese manufacturing firms, has 

provided new insights into the understanding of the “China Myth” in exports growth. 

In the main, the thesis reveals that Chinese exporting firms behave very differently 

from those in other countries. This is not only because indigenous exporters are in a 

transitional period, but also because a large volume of export-oriented FDI is 

encouraged by the Chinese government, which inevitably has an impact on the export 

behaviour of domestic firms. This chapter summarises the major findings of the study 

and discusses the policy implications.  

8.1 MAJOR FINDINGS OF THE STUDY 

This study has examined the major determinants of export behaviour relating to export 

participation, export durations and export wage premia. The impact of exporter 

clustering on the export participation of individual firms is first analysed in detail. 

Since the initiation of the opening up policy in 1978, various forms of special 

economic zones (SEZs) have been established all over the country in the hope that 

these SEZs can contribute to foreign exchange earnings, job creation, foreign 

investment absorption and the introduction of technology and managerial expertise. 

The study identifies another benefit that mainly comes from the establishment of SEZs, 
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that is, export spillovers. It finds that the agglomeration of exporters has a positive 

impact on the export participation of individual firms. However, such spillover effects 

are only found to come from neighbouring exporters located in the same industry. The 

inter-region and inter-industry export spillovers are less significant. Moreover, an 

inverted-U shape relationship between exporter clustering and export participation of 

individual firms is identified in this study. In other words, the diseconomies of 

exporter clustering will show if the number of exporting firms is clustered too much in 

an industry of the region. In this way, the spillovers from exporter clustering are not 

always positive.  

Enhancement of technological progress and productivity growth is often expected to 

be one of the major gains from exports. However, it will be limited or impossible for 

exporters that exit after a short period. This study finds that half of new exporters 

exited export markets after three years during the period 1998-2007. The hazard rate 

was particularly high during the starting years. This suggests Chinese exporting firms 

may have learned little from exporting activities. However, exporters that were larger, 

more productive, and more export-intensive or funded by foreign investors are more 

likely to survive longer in the export markets. Moreover, exporters faced a higher risk 

of exiting after China’s accession to the WTO in 2001. One possible reason is that 

exporters faced more competition in both domestic and foreign markets. Another 

reason is that more and more small firms started to go abroad but faced a higher risk 

than large firms.  

In addition to analysing the export behaviour of manufacturing firms in general, a case 

study of the high-tech industry was conducted to examine the role of innovation in the 

success of Chinese high-tech exports. The present study suggests that innovation 

activities play a minor role in the export success of Chinese high-tech exports. Foreign 

firms dominate the country’s high-tech exports but rarely rely on innovation 

investment in China. As for the indigenous firms, innovation efforts exert positive 

effects but the magnitude was very small. These findings are broadly consistent with 

the idea that the miracle of high-tech exports in China is not determined by the 
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dedication to innovation activities of individual firms. The future sustainable growth 

of the country’s high-tech exports is questionable if domestic firms cannot become the 

major players through indigenous innovations.  

Accompanying the rapid growth of exports and FDI concurrent with economic growth, 

the Chinese economy experienced a significant increase in income inequality both at 

the individual level and regional level. This study has explored one of the mechanisms 

through which trade could impact upon income inequality. Based on unique economic 

census data covering all the manufacturing firms in 2004, it is found that the export 

wage premium is not a prevailing phenomenon in the Chinese manufacturing sector. 

Whether or not an exporting firm pays higher average wages than a non-exporting 

firm is highly associated with ownership, location and export-orientation. Exporting 

firms except for those from Hong Kong, Macau and Taiwan are more likely to pay 

higher wages than their nonexporting counterparts. The firms that shipped all their 

outputs abroad tended to pay lower wages than those supplying both foreign and 

domestic markets. In addition, exporting firms located in east China were more likely 

to offer a wage premium while those producing in Guangdong tended to offer lower 

wages than non-exporters. Overall, this study suggests that the export wage premium 

does not always exist in China, which points to the complex relationship between 

globalisation and wage inequality.  

8.2 POLICY IMPLICATIONS  

This study suggests a number of important policy implications for China, especially in 

the process of export upgrading. First, the study suggests that export promotion 

policies aimed at creating a pool of similar exporting firms in a specific region, such 

as the establishments of processing trade zones and high-tech industrial parks, are 

useful for generating export spillovers. However, the results also suggest that local 

governments should bear in mind that diseconomies of agglomeration may happen due 

to the agglomeration costs. The agglomeration of exporting firms is not always 
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desirable. In addition, the government should pay attention to the industrial structure 

when they attract exporting firms since the export spillovers are only found from those 

operating in the same industry and same region. As for the enterprises that decide to 

export, it is better for them to locate near other exporting firms to enjoy positive 

export spillovers.  

Second, the survival analysis of export duration reveals exporting is a perilous activity 

and not a once-and-forever action. Therefore, policy makers should not only devote 

resources to the creation of new exporters but also need to care about the survival of 

new exporters, especially those in their starting years, in order to sustain export 

growth. If new exporters exit soon after their entry, economic and social costs could 

be high. Policies should be targeted to improve access to foreign markets and to 

provide export infrastructure in order to reduce firms’ persistence costs in foreign 

markets. For the firms, it is better for them to evaluate their chances of success 

according to their features before they decide to go abroad. 

Third, although China has become the world’s largest exporter of high-tech products, 

such success does not result from innovation efforts. The study suggests that the 

policy makers should be aware that the success of Chinese high-tech exports is mostly 

associated with the processing trade that is conducted by foreign firms. The growth of 

the high-tech exports would be questioned unless domestic firms perform better in 

innovation activities. In fact, a variety of policies have been implemented to promote 

the development of the high-tech industries since the 1990s. China has been very 

successful in attracting high-tech enterprises and encouraging high-tech exports, but 

has not yet improved the innovative capabilities of domestic firms. Hence, while FDI 

in the high-tech industries is encouraged, other supporting policies to improve the 

innovation of firms need to be implemented. Policies, such as a reduction of red-tap 

procedures, tax privileges, subsidies on R&D activities and introducing new 

technology, support for labour quality upgrading, and industry information provision, 

should be designed to help domestic firms. 
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Finally, greater openness to international trade could affect the inequality negatively 

through the wage differentials between exporting and non-exporting firms. However, 

the study suggests that the relationship between globalisation and inequality is far 

more complex, since the wage premium of exporting firms does not always exist. This 

depends on firm-specific characteristics, such as ownership, export orientation and 

location. It may reflect the fact that a fully functioning labour market in China still 

remains to be achieved while job mobility among different regions and industries 

remains low. There are still obstacles that stand in the way of smoothly functioning 

labour markets that often exacerbate the growing wage inequality in the process of 

trade liberalisation. Most significantly, hukou, remains a critical barrier to rural-urban 

and inter-region integration. For policy makers, it is necessary to notice that the wage 

benefits from export growth depend on the development of the domestic labour market. 

Therefore, policies aimed at reducing and ultimately eliminating local protection and 

industrial monopoly should be introduced and implemented.  

8.3 ISSUES FOR FUTURE RESEARCH 

The current study has analysed several aspects associated with exporting firms in 

China. Several important issues await future research. First, several factors, such as 

destinations of exports, quality of export goods, and the fluctuation of exchange rates, 

have been identified to have important impacts on the export decisions of firms. These 

aspects have not been examined in this study due to data availability. Besides, 

innovation could be a predictor for export entry and exit and it is left for future study 

when the data becomes available. Further investigation of these topics may help gain 

build up a comprehensive understanding of the determinants of the export 

participation of Chinese firms. Second, whether exporting firms can generate a 

positive productivity growth will be another interesting topic for future research. A 

systematic analysis of the impact of exporting activity on productivity growth of firms 

would be most valuable. Third, the causality between exporting and wage is ignored in 

this study since we just have a cross-sectional dataset. But this topic deserves further 
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investigation in the future research. Fourth, most existing studies focus on the export 

behaviour of manufacturing firms according to the data availability. The export 

behaviour of service companies is expected to be different. Future studies should 

consider these issues when data becomes available.
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