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Abstract

The project “FDI, Export, and Productivity of Chinese Manufacturing Enterprises” is
supported by the EADN Individual Research Project. We conduct two research papers based
on the ideas proposed in the research proposal. We integrate these two research papers to be

the final report.

The first part of the research report integrates the resource-, institutional-, and industry-based
views to investigate the determinants of export propensity and export intensity and further
examined performance outcomes of firms’ export behaviors. This study was based on the
longitudinal data of 18,644 domestic private enterprises and foreign wholly-owned
subsidiaries in China from 2001 to 2005. The results suggest that institutional environment
and industry export orientation have significant effects on export behaviors. However, cost
leadership and differentiation competencies have different impact on export behaviors of
domestic and foreign firms. Only domestic firms with both cost leadership and differentiation

competencies can benefit from exporting.

The second part of the research report focuses on firm-level export behavior of Chinese
manufacturing firms. A unanimous finding in the literature on firm heterogeneity and
exporting behavior is that exporters are more productive than non-exporters. Subsequent
empirical studies reveal that more productive firms self-select to become exporters in the
presence of fixed costs for exporting, thereby explaining the positive correlation between
firm productivity and exporting behavior. Using data from China’s Annual Survey of
Industrial firms from 1998 to 2005, however, we find strikingly different patterns of firm
productivity and exporting behavior between China’s indigenous firms and foreign
multinationals operating in China. Among China’s indigenous firms, exporters are indeed
more productive than non-exporters, and the more productive firms self-select to become
exporters. But the results for foreign multinationals are just the opposite: exporters are less
productive than non-exporters, and the less productive firms self-select to become exporters.
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We then propose an explanation to the contrasting findings between China’s indigenous firms
and foreign multinationals by expanding the scope of firm heterogeneity from mere firm
productivity differences to include differences in the fixed costs of exporting relative to local

sales across firms of different national origins.
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Part1

Antecedents and Outcomes of Export Behaviors:
A “Strategy Tripod” Perspective on Firms from an Emerging Economy

1. Introduction

Exporting, as opposed to other modes of foreign market entry, is the quickest and easiest way for
firms to penetrate foreign markets and engage in internationalization (Johanson & Vahlne, 1977, 1990;
Root, 1994). It requires fewer organizational resources, provides greater flexibility for managerial
actions, and involves lower business risks (Leonidous, Katsikeas, Palihawadana & Spyropoulou,
2007). Globalization and the rapid growth of international trade have further made it imperative for
firms to seek expansion opportunities. Governments in emerging economies have increasingly
provided incentives for both local and foreign-invested firms to actively export and compete in
foreign markets (Aulakh, Kotabe & Teegen, 2000; Luo, 2000). Given that many firms from emerging
economies lack the experience in marketing their products abroad, it is imperative for them to
comprehend the impetus for export behaviors, and more importantly, the outcomes of such behaviors.
However, there have been few empirical studies conducted on export behaviors of firms from
emerging economies and the performance implications of such behaviors (e.g., Aulakh et al., 2000).
This represents a notable research gap in exporting.

There have been many empirical studies conducted on the determinants of export performance.
At the macro-level, researchers have investigated variables including comparative advantage,
government policies, exchange rate fluctuations, and domestic market characteristics. Micro-level
research focuses on factors including export strategies, managerial perceptions and attributes, firm
resources, and firm capabilities/competencies. Although studies that examined export performance
using the developed nation context are more abundant, much of the knowledge regarding successful
export performance is fragmented, often resulting in inconsistent findings. In rectifying such a
deficiency, Aaby and Slater (1989) proposed an integrative model of export performance in
synthesizing export knowledge. However, their literature review only focused on factors closely
related to managerially controllable variables, thus omitting the effects of external environmental

factors on export performance. In an effort to better synthesize and assimilate the fragmented



knowledge on export performance and to overcome the weaknesses in previous reviews, Zou and Stan
(1998) conducted a review of the empirical literature on export performance by including both
internal and external determinants of export performance. Specifically, internal determinants are
informed by the resource-based view, while external determinants are supported by the industrial
organization theory.

Despite the excellent efforts by these researchers in reviewing and synthesizing export
performance literature, they have assumed institutions as “background” (Peng, Wang & Jiang, 2008).
This represents a serious shortcoming, as institutions in emerging economies differ drastically from
those in developed countries (Seligman, 1999; Shenkar, 2005). The role of institutions is more salient
in emerging economies because the rules are being fundamentally and comprehensively changed, and
the scope and pace of institutional transitions are unprecedented (Peng, 2003). Indeed, as institutions
in emerging economies significantly shape the strategy and performance of both domestic and
foreign-invested firms, omitting institutional environments in examining the drivers of export
behaviors and performance has seriously limited our understanding of exporting.

Our study attempts to correct these deficiencies by providing a comprehensive understanding of
the antecedents and outcomes of firms’ export behaviors in an emerging economy, using the ‘strategy
tripod’ perspective introduced by Peng et al. (2008). We contribute theoretically to the extant
literature on exporting by integrating the resource-, institutional-, and industry-based views in
examining the factors influencing a firm’s export propensity and export intensity, and their
relationships with firm performance. We empirically tested these relationships by using a five-year
comprehensive dataset containing information on both domestic and foreign-invested manufacturing
firms in China.

We chose China as the research context for the following reasons. Since China liberalized its
economy for trade and investment in the late 1970s, it has risen as a globally influential economic
powerhouse. With an annual growth rate of approximately 10 percent in the last two decades, China
now ranks as one of the world’s largest economies and trading partners. Worldwide exports reached
USS$12 trillion in 2006, and the export volume of China was US$0.97 trillion with a growth rate of
27%, soon to be expected to surpass that of the United States with US$1.02 trillion (UNCTAD,
2006-07). Nowadays, China is one of the largest trading partners for many major economies,

including EU, US, and Japan. Many Chinese firms have pursued internationalization while the



Chinese government has adopted a flexible and practical approach to govern these firms’ international
initiatives (Liu & Li, 2002), thus providing a unique institutional environment for exporting. Likewise,
many foreign-invested firms have established manufacturing operations in China to capitalize on its
high economic growth, huge market size, and low labor cost. Consequently, China has become an
excellent sourcing and exporting platform, and marketing location for both Chinese and foreign firms
to improve their firm performance. Thus, the Chinese market provides an excellent research context to

capture the complexity of exporting using the ‘strategy tripod’ perspective.

2. Literature Review and Hypotheses Development

In using an emerging economy as a new empirical context to test and extend existing theories, it
is imperative that IB researchers strive to contribute to the theoretical development of the overall field
of business disciplines and social sciences (Meyer, 2006, 2007; Peng et al. 2008). Peng et al. (2008)
have argued that empirical research focusing on an emerging economy helps lead to the emergence of
an institution-based view of strategy, in conjunction with the traditional industry- and resource-based
views. The rise of the institution-based view as an influential theoretical tool is an outcome of
Kiggundu, Jorgensen, and Hafsi’s (1983) call for new theoretical tools to capture the complex and
rapid change in the organization-environment relationships in emerging economies. In using a
‘strategy tripod’ (i.e., industry-, resource-, and institution-based) perspective, we contribute to the
theory building of exporting research. Based on these paradigms, we developed hypotheses in
examining the antecedents and outcomes of firms’ export propensity and export intensity in an
emerging economy.

The industry-based view, pioneered by Porter (1980), stresses that the key principle of
competitive strategy formulation is a firm’s relationship to its environment, represented by the
industry in which it competes. In other words, external factors determine the firm’s strategy, which in
turn affects its performance (Scherer & Ross, 1990). Thus, the external environment exerts pressures
to which a firm must adapt to survive and proper (Collin, 1991). While firms’ dependence on the
external environment poses constraints on their strategic choices, they can manage their dependence
by developing appropriate competitive strategies. Firms develop and implement competitive strategies
in an attempt to alter their position in the industry vis-a-vis competitors and suppliers. Hence, industry

factors play a critical role in determining and limiting a firm’s strategic behavior (Teece, Pisano &



Shuen, 1997). Based on this rationale, the industry factors are the primary determinants of a firm’s
export behaviors (Cavusgil & Zou, 1994; Zou & Stan, 1998). In our study, we examined industry
export orientation and industry instability as industry-based factors that are related to export
behaviors.

The resource-based view focuses on the origins of firms’ competitive advantage and addresses
why firms in the same industry vary systematically in performance over time (Barney, 1991; Teece et
al., 1997; Wernerfelt, 1984). According to the resource-based view, firms accumulate both tangible
and intangible resources over time that represent the ultimate sources of competitive advantage
(Barney, 1991; Collis, 1991; Zou, Fang & Zhao, 2003). This perspective focuses on the internal
factors of firms, thus complementing the traditional emphasis of strategy on industry structure and
strategic positioning within the industry as the determinants of competitive advantage (Eisenhardt &
Martin, 2000; Porter, 1980). It assumes that resources are heterogeneously distributed across firms,
and resource differences persist over time (Wernerfelt, 1984). The two types of resources that are
necessary for creating competitive advantages are assets and capabilities (Day 1994; Zou et al., 2003).
Assets are a firm’s accumulated resource endowments (e.g., investments in the facilities). Capabilities
(or competencies) are a firm’s accumulated knowledge and skills that enable the firm to coordinate
activities by deploying its assets advantageously (Day, 1994; Zou et al., 2003). Thus, the
resource-based view stresses that firms with superior systems and structures are more profitable. This
is the case not because firms make strategic investments that may deter entry and raise prices above
long-term costs, but rather because they have substantially lower costs, or offer substantially higher
quality or product performance (Teece et al., 1997). Based on the resource-based view, a firm’s
internal competencies drive its export behavior, which in turn affects firm performance. In our study,
we examined cost leadership and differentiation competencies as a firm’s internal competencies that
are related to export propensity and export intensity (Aulakh et al., 2000).

Defined as “the rules of the game” (North, 1990; Scott, 1995), institutions exhibit significant
legitimacy pressures for firms and directly affect firms’ strategic choices and performance
consequences (Hoskisson, Eden, Lau & Wright, 2000; Peng, 2003; Peng et al., 2008; Wright,
Filatotchev, Hoskisson & Peng, 2005). The institution-based view asserts that firms sharing the same
environment will adopt similar practices, thus becoming “isomorphic” with each other. Driven by

legitimacy motives, firms conform to institutional pressures (DiMaggio & Powell, 1983; Kostova &



Roth, 2002). Broadly speaking, institutions can be classified as formal and informal ones that guide
societal transactions in the areas of politics, law, and society. The institution-based view focuses on
the interplay between institutions and organizations, and considers strategic choices as the outcomes
of such interplay. Specifically, in addition to industry conditions and firm competencies, formal and
informal constraints of a particular institutional environment that managers encounter also drive their
strategic choices (Peng et al., 2008). In other words, institutions directly determine how firms
formulate and implement strategy that creates a competitive advantage (Ingram & Silverman, 2002;
Peng et al., 2008). As profound differences in institutional frameworks between emerging and
developed economies exist (Peng et al., 2008), it is critical to include the institutional environment
when examining firms’ export behaviors and export performance in an emerging economy such as
China. In our study, we examined two indices (free market mechanism development and intermediate

institutions development) that represent the institutional environment confronted by firms in China.
Firm Competencies

The resource-based view suggests that a firm can gain a competitive advantage through
deploying its valuable, rare, inimitable, and non-substitutable resources (Barney, 1991). Performance
differences between firms not only result from the control of idiosyncratic resources, but also from
competencies that combine and transform available resources into superior customer value (Barney,
1991; Day, 1994). Firms can develop competitive competencies with respect to competitors in a
specific industry either through the strategies of cost leadership or differentiation (Porter, 1980, 1985).
The literature has provided supportive evidence for the link between these two competitive strategies
and firm performance (e.g., David, Hwang & Pei, 2002; Spanos, Zaralis & Lioukas, 2004).

Consistent with previous studies (David et al., 2002; Berman, Wicks, Kotha & Jones, 1999;
Spanos et al., 2004), we define firms’ realized competencies along the dimensions of cost leadership
and differentiation, which reflect an observable pattern of strategic resources deployment (Mintzberg,
1978). Firms pursuing a cost leadership strategy aim to enhance performance and increase market
share based on competitive advantages through a low-cost position relative to their rivals. In order to
achieve cost leadership competencies, firms have to outperform their competitors in activities of
producing, selling, and delivering goods and services to customers by providing consumer value at

lower costs. Cost leadership competencies require large-scale production facilities, rigorous process



improvements, cost reduction through experience, cost control, and cost minimization in R&D,
advertising, sales, and services. Because of the ability to match competitors’ offerings at lower prices,
firms with realized cost leadership competencies can achieve above-average returns (Porter, 1980,
1985).

Firm characteristics and competencies have been proven to be important determinants of
export behaviors (Zou & Stan, 1998). If firms’ domestic competitive competencies enable them to
engage in exporting, they can leverage such strength in international markets. For example, Salomon
and Shaver (2005) have found that domestic and export sales are complements for Spanish-owned
firms, and their strengths in the domestic market drive export sales. Moreover, firms with cost
leadership competencies can rely on their domestic competitive advantages to compete in
international markets. Aulakh et al. (2000) have confirmed that firms from emerging economies can
use cost-based strategies to enhance export performance in developed countries because they possess
comparative advantages in low costs of labor and raw materials. Therefore, we expect that firms from
China that have developed cost leadership competencies in the domestic market are more likely to

become exporters and have higher export volumes. Hence, we hypothesize,

H;: Firms with cost leadership competencies are (a) more likely to export, and (b) have
higher levels of export intensity.

Firms pursuing differentiation strategies emphasize producing a good or a service that
customers perceive as unique and are willing to pay a premium price (Porter, 1980, 1985).
Differentiation strategies can be realized through creating strong brand equity, continuous innovation,
advanced technology, and superior customer service. To implement such a strategy, firms have to
make investments in costly activities like extensive R&D, product design, and marketing management.
If firms can successfully differentiate themselves from rivals in the marketplace, they can enjoy
above-market prices because differentiation strategies can create high customer loyalty. Firms can
achieve competitive advantages through differentiation strategies, which in turn enhance firm
performance. Moreover, compared with advantages through cost leadership, differentiation
advantages are more difficult for competitors to imitate and hence more likely to be sustained (Barney,
2002).

In the exporting literature, researchers have found that technology level or R&D intensity are
positively associated with export propensity (e.g., Benvignati, 1990). However, findings of the impact
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of technology on export intensity are inconsistent, with some studies reporting positive effects while
others reporting insignificant or even negative effects (c.f., Aaby & Slater, 1989; Zou & Stan, 1998).
Despite the inconsistency, researchers have suggested that firms can make investment in R&D in
order to innovate for foreign markets (Kuemmerle, 1999). Furthermore, it has been suggested that
firms from emerging economies can use differentiation strategies to compete in developing countries
and consequently achieve better performance (Aulakh et al., 2000). Therefore, firms with realized
differentiation competencies are better equipped to compete in the export market. Firms’ ability to

apply their differentiation competencies to export markets affects their export behaviors.

H,: Firms with differentiation competencies are (a) more likely to export, and (b) have
higher levels of export intensity.

Institutional Environment

In the exporting literature, external factors affecting firms’ export behaviors are
under-researched compared with internal factors (Zou & Stan, 1998). In particular, institutional
environment variables are largely neglected in the extant literature. However, institutional variables
have direct impact on firms’ behaviors and strategic choices, especially in emerging economies which
are experiencing massive institutional changes (Peng, 2003; Peng et al., 2008). As the largest
emerging economy, China has been experiencing the change from a centrally-planned to a
market-based economy through liberalization and privatization, accompanied with institutional
transitions in political systems, legal frameworks, and market structures (Child & Tse, 2001; Peng &
Heath 1996). Because the institutional transition is far from complete in China, formal institutions
including legal system and regulations remain weak while informal institutions still play a significant
role in driving firm behaviors (Chen & Chen, 2004; Luo, 2000).

Firms can face serious institutional difficulties because of the government control and the
imperfection of the market mechanism (Nee, 1992). In addition, the central government has delegated
some authority to lower-level governmental units, so provincial governments can formulate policies to
govern business operations. For instance, the government usually controls key resources including
raw materials and energy. Since the Chinese government exercises control over firms’ operations and
management in terms of resource distribution, investment size, bank loans, and strategic

organizational changes, firms operating in China opt for developing relationships with government
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officials and legislators who have the power to ratify projects, allocate resources, arrange financing,
supply raw materials, and provide opportunities that are vital to firms’ growth (Luo, 2000).
Institutional changes are expected to foster more transparent rules of the game and increase
the efficiency of the market. As predicted by Peng (2003), there will be a longitudinal process from a
relationship- to a market-based structure. Because of the institutional transition in China, many
barriers for business operations have been gradually removed. However, the extent of transition to the
market economy still varies in different locations and industries. The development of a free market
mechanism (represented by market-determined prices and the reduction of local protectionism)
increases the efficiency of market transactions and resources allocation in the industry, which is
helpful for firms to achieve economies of scale nationally. Firms’ dependency on government
relationships to secure resources can be reduced (Child & Tse, 2001). Moreover, the development of
intermediate institutions also reduces the transaction and agency costs and uncertainties for firms.
Firms will rely less on bureaucrats for contract enforcement and dispute settlement (Walder, 1995).
Therefore, an improved institutional environment can foster a better overall business environment and

facilitate firms’ export behaviors.

H;.:  The development of a free market mechanism is positively related to (a) exporting
propensity, and (b) export intensity.

Hs,:  The development of intermediate institutions is positively related to (a) exporting
propensity, and (b) export intensity.

Performance Implications

Export performance has received much attention in the exporting literature. Researchers have
measured export performance in various ways including sales, profits, and changes of performance,
and the most frequently used measure in previous studies is export intensity (Leonidou, Katsikeas &
Samiee, 2002; Shoham, 1998; Zou & Stan, 1998). Numerous studies have examined the determinants
of export intensity. However, whether export intensity contributes to firm-level performance has only
attracted limited attention.

In the economics literature, previous studies have provided consistent evidence that export
firms have higher levels of productivity than non-exporters (e.g., Bernard & Jensen, 2004; Greenaway

& Kaneller, 2004). Furthermore, researchers have found that for firms that engage in exporting
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activities, the knowledge gained from international markets can improve performance, measured by
total factor productivity (e.g., Alvarez & Lopez, 2005; Blalock & Gertler, 2004). However, several
studies have indicated a negative relationship between export intensity and firm financial performance.
Ito (1997) has found that export intensity had a negative effect on ROA (return on assets) for a sample
of Japanese manufacturing firms in 1985. It suggests that firms may be forced to sell products abroad
to maintain employment, even with lower profitability. Geringer, Tallman, and Olsen (2000) have
concluded that exporting activities contribute positively to Japanese multinational firms’ performance,
measured by ROS (return on sales), but only for a very limited time period. Using a sample of small-
and medium-sized Japanese firms, Lu and Beamish (2001) have also found a negative relationship
between export intensity and firms’ ROA. They suggested that the relationship is affected by Japanese
Yen appreciation, which significantly increased the costs of exporting. Small- and medium-sized firms
were forced to lower the prices of export goods and suffered from a diminished export margin. We
posit that firms need to possess competitive advantages in the export market in order to compete for
financial success. Otherwise, export behaviors may not bring benefits for firms. Hence, export
propensity and export intensity can contribute to better performance for firms with realized

competencies in the domestic market.

H.. Export propensity and export intensity are positively related to firm performance for
firms with realized competencies.

3. Data and Methodology

Data

Our main data source is the Annual Census of Chinese Industrial Firms (2001-2005), which is
conducted by the National Bureau of Statistics of China. It covers all industrial enterprises, including
domestic and foreign-invested firms with at least 5 million RMB (or approximately US$676,000)
annual sales. The dataset provides detailed information on a firm’s identification, assets, liabilities,
capital structure, financial performance, total shipments and exported shipments, among others. The
dataset is representative and suitable for studying export strategy of firms from China. The numbers of
manufacturing enterprises with valid total shipments and exported shipments information in the
database vary from 152,000 to 243,000 for various years. According to the data from China statistical
yearbooks, the database consistently represents approximately 70 percent of China’s total export
during the period.
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The export policies in China have experienced dramatic changes for both domestic and
foreign firms in the last two decades. First, the export behaviors of foreign firms in China were
formerly subject to strict government controls. Since the 1980s, China has adopted policies to
encourage foreign firms to establish export-oriented firms. According to the Law on Foreign-invested
Enterprises of the People's Republic of China adopted in 1986, foreign-invested firms must either
make investment in high technology and realize import replacement, or export at least 50% of total
outputs annually. These restrictions were removed in 2001. Second, China established two separate
trading regimes during the mid-1980s. Foreign firms were allowed to use direct exporting for their
own products (Naughton & Lardy, 1996). However, exporting of domestic firms had to be channeled
through state trading companies. With China’s accession to WTO in 2001, all firms are now entitled to
obtain direct export rights, including private enterprises. In this study, we focus on domestic private
enterprises and foreign wholly-owned subsidiaries because export behaviors of these two types of
firms are least affected by government compulsory policies. In constructing a balanced panel of
domestic private enterprises and foreign wholly-owned subsidiaries during 2001-2005, we obtained a
balanced sample of 18,644 firms. Because we used lagged firm-level variables in our models to
eliminate endogeneity problems and establish casual relationships, we dropped the data of 2001. In
doing so, the number of observations used in our analyses was 74,576 (4 x 18,644), with 49,372

domestic private enterprises and 25,204 foreign wholly-owned subsidiaries.
Measurement of Variables

We provide the measurement for the dependent, independent, and control variables as
follows:

Dependent variables. Following the literature, we used two dependent variables—export
propensity and export intensity— to measure export behaviors (e.g., Calof, 1994; Fernandez & Nieto,
2006; Zhao & Zou, 2002). Export propensity equals one if a firm exports a positive proportion of its
output in a specific year, zero otherwise. Export intensity equals the ratio of export sales to total sales
by a firm in a specific year. For the effects of export behaviors on firm performance, we used ROS.

Independent variables. We measured firms’ competencies of a firm i's competitive position
along the dimensions of cost leadership and differentiation as the divergence from typical levels of the

three-digit industries (MacKay & Phillips, 2005). In constructing the industry-year median, we
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excluded the firm itself. We divided this deviation by the range of different measures in each
industry-year, thus bounding these proxies by minus one and one. The measures of cost leadership and

differentiation can be expressed as follows, respectively:

c o (CL),;/,[ —median_, ;,(CL)
ost Leadership, , = e[-L1],
range(((CL) —median_, ,, (CL))VZ’ € j,t)

i

. o (DF). . —median_, ,,(DF)
Differentiation, , = - — e[-11],
’ range(((DF )i’j)t —median_ (DF))VZ' € j,t)

i,j.t
where i stands for firm, j stands for industry sector, and ¢ stands for year.

Following the literature, we measured Cost Leadership by the following: (1) production cost
to total sales ratio, and (2) selling and administrative cost to total sales ratio (Berman et al., 1999; Nair
& Filer, 2003). Small values of these numbers indicate better operational efficiency for firms. For
Differentiation, it was measured by: (1) R&D intensity, which is R&D expenses divided by total sales,
and (2) new product outputs to total outputs ratio (David et al., 2002; Thomas, Litschert &
Ramaswamy, 1991). In order to pursue a successful differentiation strategy, a key factor is the ability
to offer innovative goods and services in the marketplace (Porter, 1980, 1985).

We used two Institutional Environment indices for (1) the development of a free market
mechanism, and (2) the development of intermediate institutions. Because of the institutional transition
and unbalanced development across different regions in China, institutional environments in different
provinces are quite different. The institutional indices were developed by the National Economic
Research Institute (NERI) for regional marketization level for different provinces in China. The indices
reflect the development status of market trading mechanisms and other institutions in achieving more
efficient market functioning. The index of free market mechanism development captures two
sub-indices of the percentage of products with market-determined prices and the reduction of local
protectionism, which affect a firm’s ability to decide where and at what price to sell their products. The
index of intermediate institutions development, on the other hand, was measured by three sub-indices of
market intermediaries development, consumer rights protection, and intellectual property right
development that secure a firm’s property rights in case disputes happen while the firm is selling its
products (Child & Tse, 2001). Sub-indices were computed by NERI using data from the statistical
yearbooks, reports from the administration of industry and commerce, and survey data, etc. A score to

each province was given based on objective measures, such as the ratio of lawyers or the ratio of
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accountants to the provincial population and then normalized to a value between 0 and 10
proportionately to measure institutional conditions relative to other provinces. Indices beyond the base
year of 1997 were relaxed from the 0—10 restriction to reflect institutional changes over time and the
final indices were weighted averages of sub-indices. The indices have been used in economics and

finance studies on China (Chena, Firth, Gaoa & Rui, 2006; Li, Meng & Zhang, 2006).

Insert Table 1 here

4. Analysis

We constructed logistic and Tobit models for the estimation of export propensity and export
intensity, respectively. All the independent variables were lagged one year in the panel data models,
which can provide more consistent estimates of coefficients and identify causal relationships
(Filatotchev et al., 2001; Leonidou & Katsikeas, 1996). We included both industry and year fixed

effects in the model estimation.
Export Propensity and Intensity

Using the overall sample, we report the results of export propensity and export intensity in
Tables 2 and 3, respectively. To clarify the hypothesized effects, we present a series of models with
different sets of independent variables for export propensity and export intensity, respectively. We
tested the effects of firms’ competencies in Model 1, institutional environment in Model 2, and all
three sets of variables in Model 3. As shown in Tables 2 and 3, both production cost ratio and selling
and administrative cost ratio have negative effects on export propensity and export intensity. Lower
values of production cost ratio and selling and administrative cost ratio indicate firms’ cost leadership
competencies. Therefore, firms with realized competencies of cost leadership are more likely to
export and have high levels of export intensity. Hence, H; is supported. H, hypothesizes that firms
with differentiation competencies are more likely to be involved in export markets and have high
export intensity. The results suggest that R&D intensity is significantly related to export propensity
and export intensity, while new product ratio only has a significant effect on export intensity but not
on export propensity, providing partial support for H.

H;, and Hj, deal with the impact of institutional environment on firms’ export behaviors. The
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results show that the indices of free market mechanism development and intermediate institutions

development both have strong effects on export propensity and export intensity.

Insert Tables 2 and 3 here

Domestic Private Enterprises vs. Foreign Wholly-Owned Subsidiaries

We further conducted sub-group analysis for domestic private enterprises and foreign
wholly-owned subsidiaries. We present the results in Table 4. The findings suggest that firm
competencies exhibit different effects on export propensity and export intensity for domestic private
enterprises and foreign wholly-owned subsidiaries. For domestic private enterprises, production cost
ratio only has a significantly negative effect on export intensity, while selling and administrative cost
ratio has significantly negative effects on both export propensity and export intensity. Both R&D
intensity and new product ratio are significantly related to export propensity and export intensity. For
foreign wholly-owned subsidiaries, production cost ratio is negatively associated with export intensity.
Selling and administrative cost ratio and R&D intensity have no significant effects on export
behaviors. Moreover, contrary to domestic private enterprises, new product ratio has significantly
negative impact on export propensity and export intensity. The results indicate that cost leadership and
differentiation competencies increase export propensity and export intensity for domestic private
enterprises. However, for foreign wholly-owned subsidiaries, only firms with cost leadership
competencies have high levels of export intensity; firms with differentiation competencies are less
likely to export and have low levels of export intensity.

Institutional environment has significant effects on export behaviors for both domestic private
enterprises and foreign wholly-owned subsidiaries. Only the index of free market mechanism

development has no significant effect on export propensity for domestic private enterprises.

Insert Table 4 here

Performance Implications

We report the effects of export propensity and export intensity on firms’ ROS in Table 5 (The
analysis based on ROA provides consistent results). After controlling for the effects of lagged

performance, firm size, industry growth rate, and industry and year fixed effects, we found that export
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propensity has no significant effect on performance while export intensity has a significantly negative
effect.

To further explore the relationship between export behaviors and firm performance, we
divided firms into different groups based on firm competencies. We conducted factor analysis for the
measures of cost leadership and differentiation competencies. As expected, the factor analysis resulted
in two dimensions. We then divided firms into four groups by comparing the two factors scores with
the mean levels. We reversed the factor score for cost leadership competencies here. Specifically, the
pure cost leadership group scored high values on cost leadership competencies and low on
differentiation competencies; the pure differentiation group scored high on differentiation
competencies and low on cost leadership competencies; the hybrid group scored high on both of the
two competencies; and the unattractive combination group scored low on the two dimensions. The
results suggest interesting patterns for domestic and foreign firms. For domestic private enterprises,
export propensity and export intensity have negative effects on performance for the pure cost
leadership group; export intensity has a negative effect for the unattractive combination group;
however, export propensity is positively associated with performance for hybrid group. For foreign
wholly-owned subsidiaries, export propensity and export intensity have negative effects on
performance for the pure cost leadership group, and export intensity has a negative effect for the
unattractive combination group. The results provide some empirical evidence for our hypothesis that
in order to gain the benefits of export behaviors, firms need to possess competitive competencies in
the domestic market. However, cost leadership competency alone cannot bring financial success from

export behaviors.

Insert Table 5 here

5. Discussion

Despite the critical role of institutions in emerging economies in shaping the strategy and
performance of both domestic and foreign-invested firms, research on exporting by firms from
emerging economies has mostly taken a low-context approach and neglected institutional
environments in examining the drivers of export behaviors and performance. In our study, we aim to

address this oversight by adopting the ‘strategy tripod’ perspective (Peng et al., 2008) in investigating
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the factors influencing firms’ export propensity and export intensity, and their relationships with firm
performance based on a five-year longitudinal data of both domestic and foreign-invested firms. Our
additional contributions lie in the comparison of the antecedents and outcomes of export behaviors
between domestic private enterprises and foreign wholly-owned subsidiaries in China, in response to
the call by Wright et al. (2005) for further research on domestic and foreign firms’ strategies
comparison within emerging markets.

Our results advance the exporting literature in several ways. First, for the two industry factors,
only industry export orientation affects firms’ export behaviors while the institutional environments,
represented by free market mechanism development and intermediate institutions development
indices, are strongly associated with export propensity and export intensity. The results confirm that
the institutional environment can be regarded as a resource environment that provides firms with
opportunities for conducting transactional activities (Wan, 2005). Therefore, it is of critical
importance to include institutional variables to investigate firm strategy and behaviors in emerging
economies (Hoskisson et al., 2000; Peng et al., 2008; Wright et al., 2005).

Probing into the differential relationships between institutional environments and export
behaviors for domestic vs. foreign firms reveals that the only difference is the insignificant
relationship between free market mechanism development index and export propensity for domestic
firms. For domestic firms, it is intermediate institutions development, rather than free market
mechanism development, which helps stimulate export propensity. We posit that comparatively,
domestic firms are more capable of managing imperfection of market institutions. Firms in emerging
economies usually seek substitutes when formal institutions are missing. Li et al. (2006) have found
that underdevelopment of market institutions stimulates entrepreneurs’ politics participation to
establish good relationships with government officials, which in turn can help them deal with market
failures and get preferential treatments. However, the improvement of institutional environments also
provides a favorable environment for export behaviors. For foreign firms, it is even more important to
handle the complexities of the institutional environment. Foreign firms may absorb the impact of
institutions through cooperation with local allies to participate in local relational systems (Child & Tse,
2001).

Second, in the overall sample, we found that firms with realized competencies of cost
leadership and differentiation are more likely to export and have high levels of export intensity, except
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for new product ratio on export propensity. However, while this holds true for domestic firms, foreign
firms with differentiation competencies are found to be less likely to export and have low levels of
export intensity, and only those with cost leadership competencies have higher levels of export
intensity. The different competency-export behavior relationships among foreign firms may be due to
the variations in their motivation in making foreign direct investment in China. For foreign firms that
have differentiation competency, they tend to make market-seeking investment due to market failure
of one kind or another (Nachum & Zaheer, 2005). On the contrary, foreign firms that tend to make
efficiency-seeking investment are driven by the intention to spread value-added activities
geographically to take advantage of factor cost differentials among countries (Nachum & Zaheer,
2005). Through making efficiency-seeking investment, foreign firms possess cost leadership
competency to help them engage in more exporting from the host country for their downstream
activities in the value chain. Foreign firms often source from local firms for inputs in assembling them
into manufactured goods for exporting to their home or other foreign countries (Wan, 2005). Indeed,
Luo and Park (2001) have suggested that market expansion and resource seeking are often the primary
goals of foreign firms that make foreign direct investment in emerging economies like China.

Third, we investigated whether export behaviors can bring better financial performance for
firms. Similar to the studies of Ito (1997) and Lu and Beamish (2001), we found that export intensity
has a negative effect on ROS for the overall sample. We further tested whether firms with different
competitive competencies will gain differently from exporting activities. The results suggest that for
both domestic and foreign pure cost leadership groups, export propensity and export intensity are
negatively associated with performance. As China has long been labeled as the world’s factory, export
products from China are usually characterized as low-cost, labor-intensive, and low-priced products.
Schott (2006: 14) has found that while the export similarity between Chinese and the OECD exports
has been increasing, “Chinese products on average sell for a discount relative to their GDP per capita
and skill abundance.” According to the Economist (2007), firms in China assemble and test Apple’s
iPod for export. However, the inputs only account for $3.70 of the total $224 value. Because of the
low-cost and low-priced approach, exporters from China may suffer from low export margins. The
RMB appreciation, rising wages, and intense competition from other low-cost countries further reduce
the profit level of Chinese exporters. Therefore, pure cost leadership competency is not sufficient to
compete for financial success in the export market. The results also suggest that exporting contributes
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to better firm performance only for domestic firms with both cost leadership and differentiation
competencies. China’s exporting structure has been moving gradually from low-end manufacturing to
more advanced sectors. More Chinese exporters are investing in R&D, acquiring foreign know-how,
and creating their own brand names (Tschang, 2007). According to the Ministry of Commerce,
ASEAN, Russia, and India have been among China’s top ten trading partners in 2006. Chinese
exporters have also diversified into multiple regions of the world and have achieved high growth in
markets including Eastern Europe, Latin America, and Africa. Electronics and industrial machinery
have accounted for a big proportion of the total export, especially for the export to those developing
countries. Some domestic exporters have become very competitive in the global market through
leveraging their competitive advantages in the domestic market. For instance, Huawei Technologies, a
telecom company based in Shenzhen, is a major competitor in the world’s router market, and now it
also supplies handsets to Vodafone. Therefore, many domestic firms are combining their cost
leadership and differentiation competencies to compete in the export market and achieve better

performance.
6. Conclusion

In this study, we found that the institutional-based view can provide strong explanatory power
and shed new light on firms’ export behaviors in emerging economies. We also found important
differences in the export behaviors of domestic and foreign firms. While both cost leadership and
differentiation competencies are positively related to export propensity and export intensity for
domestic firms, foreign firms with differentiation competencies are less likely to be engaged in
exporting. Finally, exporting does not always improve performance for firms. Domestic firms must
possess both cost leadership and differentiation competencies in getting benefits from the export
market to contribute to better financial performance.

Our study is subject to several limitations, which also represent fertile avenues for further
research in the exporting field. First, we measured firms’ realized competencies based on secondary
data. Therefore, we could not investigate how managerial skills and organizational knowledge may
help firms utilize competencies to achieve better performance. It will be interesting to examine how
firms implement hybrid strategies. Second, a related issue is that foreign firms’ strategic motivations

in entering China may determine their strategies in the export market. Further research should
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examine the effect of strategic motivation on the competency-export behaviors with performance
implications. Third, we examined the impact of the institutional environment on firms’ export
behaviors in China from 2001-2005. Data over a longer period will help identify how the institutional
environment changes over time and how the institutional transition transforms firms’ behaviors

accordingly.
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TABLE 1
Descriptive Statistics and Correlations
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TABLE 2
Export Propensity: The Overall Sample of 2002-2005

Independent Variables Export Propensity
Model 1: Mc.)dell 2: Model 3:
Firm Institutional .
. . Combined
Competencies Environment
Intercept 345 -4.56 534
(.11) (.17) (.19)
Production cost ratio -45" -42°
(.14) o (.24)
Selling and administrative cost ratio -.53" 57"
(.22) o (.22)
R&D intensity 557 56
(.21) (.23)
New product ratio .10 15
(.10) o (.10)
Free market mechanism development 08 057
o (.01) (.01)
Intermediate institutions development 057 04"
o (.01) (.01)
Control Variables
Lagged export propensity 4497 4447 454
(.03) (.03) (.06)
Wholly-owned subsidiary dummy 93" 83" 89
(.03) (.03) (.05)
Firm size 357 367 367
(.01) (.01) (.03)
Industry growth rate .03 .01 -.03
(.07) (.07) (.05)
Tau-a 45 45 43
Log Likelihood 64524.89 64588.71 64785.24
o
Concordant 94.7% 94.7% 96.1%
Number of observations 74,576 74,576 74,576

Note: ~~ p<.001, "'p<.01, " p<.05; industry and year fixed effects are included and not shown.



TABLE 3
Export Intensity: The Overall Sample of 2002-2005

Independent Variables Export Intensity
Model 1: Mc.)dell 2: Model 3:
Firm Institutional .
. . Combined
Competencies Environment
Intercept =35 =597 747
(.01) (.02) (.05)
Production cost ratio -.05™" 06"
(.01) o (.03)
Selling and administrative cost ratio -.02 -.04"
(.02) o (.02)
R&D intensity 07" 06"
(.02) (.03)
New product ratio 04" 04"
(.01) o (.01)
Free market mechanism development 027 027
o (.00) (.00)
Intermediate institutions development 017 o1
o (.00) (.00)
Control Variables
Lagged export intensity L1 1.107" .12
(.00) (.00) (.00)
Wholly-owned subsidiary dummy A1 1077 127
(.00) (.00) (.00)
Firm size 03" 03" 03"
(.00) (.00) (.00)
Industry growth rate .01 .01 .01
(.01) (.01) (.01)
Log Likelihood -21478.42 -21247.21 -20784.33
Number of observations 74,576 74,576 74,576

Note: ~p<.001, "'p<.01, " p<.05; industry and year fixed effects are included and not shown.



TABLE 4
Export Propensity and Export Intensity:
Sub-group Analysis of Domestic Private Enterprises and Foreign Wholly-owned Subsidiaries

Independent Variables Export Propensity Export Intensity
Domestic Foreign Domestic Foreign
Model 1 Model 2 Model 3 Model 4
Intercept -5.88"" 5417 -1.05™ =34
(.26) (.30) (.03) (.02*2*
Production cost ratio -31 -.44 -09™" -.08
(.24) (.28) (.02) (.02)
Selling and administrative cost ratio -1.56 " .22 15" .01
(.34) (.27) (.Og*)* (.02)
R&D intensity 65 .56 11 .05
(.29 (.44) (.03) (.03*)*
New product ratio 347 -45" .08 -.04
(.11) (.20) (.01) (.02)
Free market mechanism development .01 14 027 o1
(.02) (.02) (.00) (.00)
Intermediate institutions development 057 077 017 007"
(.01) (.01) (.00) (.00)
Control Variables
Lagged export propensity 4.44™ 4247 1.207" -96
(.04) (.08) (.01) (.00)
Wholly-owned subsidiary dummy 49" . .06 .
(.17) (.01) .
Firm size 40" 347 06" .02
(.01) (.02) (.00) (.00)
Industry growth rate .01 -.07 .01 -.00
(.10) (.11) (.01) (.01)
Tau-a .37 31 --- ---
Log Likelihood 36784.09 17840.72 -13457.52 -5748.93
Concordant 93.8% 92.5% - -
Number of observations 49,372 25,547 49,372 25,204

Note:  p<.001, "p<.01, " p<.05; industry and year fixed effects are included and not shown.



TABLE 5
The Effects of Export Propensity and Export Intensity on Firm Performance

Firm Type Effect of R-square Effect of R-square

Export Export

Propensity Intensity

All firms -.000 33 -0117" 35
Domestic private -.0027 31 -007" 33
enterprises .
Pure cost leadership -.001" 33 -.004 .29
Pure differentiation .005 35 .001 .37
Hybrid .004"™ 32 -.004 35
Unattractive combination -.003 28 -012" 32
Foreign wholly-owned .002 .36 -015 .36
subsidiaries "
Pure cost leadership -.005" .08 -.011 18
Pure differentiation .006 .36 .002 .53
Hybrid -.011 23 .003 43
Unattractive combination -.000 .20 -.008" 41

Note: ~ p<.001, "p<.01,  p<.05
The effects of export propensity and intensity on return on sales (ROS) were estimated by the model:

ROS, =a+ B X,, + B,LagROS, _, + B,FirmSize,

+ B ndustryGrowth, ,_, + AD,, , + ¢,

it=1
where X ;18 the firm’s export propensity or export intensity and DS! ,is a vector of industry and year fixed

effects.



Table 6: A list of industries of Chinese firms

Industry name

Food Processing

Food Production

Beverage Production

Tobacco Processing

Textile Industry

Garments & Other Fiber Products

Leather, Furs, Down & Related Products

Timber Processing, Bamboo, Cane, Palm Fiber & Straw Products
Furniture Manufacturing

Papermaking & Paper Products

Printing & Record Pressing

Stationery, Educational & Sports Goods

Petroleum Processing, Coking Products, & Gas Production & Supply
Medical & Pharmaceutical Products

Chemical Fibers

Rubber Products

Plastic Products

Nonmetal Mineral Products

Smelting & Pressing of Ferrous Metals

Smelting & Pressing of Nonferrous Metals

Metal Products

Machinery & Equipment Manufacturing

Special Equipment Manufacturing

Transportation Equipment Manufacturing

Electric Equipment & Machinery

Electronic & Telecommunications

Instruments, Meters, Cultural & Official Machinery
Other Manufacturing

Note: Industries in this table are ranked according the sequence of industries
in Chinese Standard of Industrial Classification (GB/T 4754-2002).



Part II:
Firm heterogeneity and exporting behavior:
Evidence from China’s manufacturing firms

1. Introduction

Traditional trade theories treat firms as homogeneous.1 Since mid 1990s, however, there has
been increasing evidence suggesting that exporting behavior varies significantly across firms
even after controlling for industry and region effects (see, for example, Bernard and Jensen
(1995)). A unanimous finding in the literature is that exporters are more productive than
non-exporters. Subsequent empirical studies reveal that more productive firms self-select to
become exporters in the presence of fixed costs for exporting.” Along with these empirical
studies, efforts have been made by Bernard, Jensen, Eaton and Kortum (2003), Bernard,
Redding and Schott (2007), and Melitz (2003) to incorporate firm heterogeneity into the
traditional trade theories. The main source of firm heterogeneity considered in the literature is
the variation in productivity across firms. The positive impact of firm productivity on
exporting behavior — arguably the most important result in the theory of heterogeneous firms
and trade — rests upon the assumption that the fixed cost for exporting to foreign markets is

higher than that for sales in the local markets.

In this paper, using data from China’s Annual Survey of Industrial Firms from 1998 to 2005,
we find strikingly different patterns of firm productivity and exporting behavior between
China’s indigenous firms and foreign multinationals operating in China. Among China’s
indigenous firms, exporters are indeed more productive than non-exporters, and the more
productive firms self-select to become exporters. But the results for foreign multinationals are
just the opposite: exporters are less productive than non-exporters, and the less productive
firms self-select to become exporters. We reason that the assumption of a higher fixed cost for
exporting to foreign markets compared to sales in the local market holds for China’s
indigenous firms but not for foreign multinationals operating in China. This is because, for

those foreign multinationals, exporting to foreign markets may well be sales in their home

' By traditional trade theories, we include both the theory of Ricardo, Heckscher and Ohlin of comparative
advantage for inter-industry trade and the theory of horizontal product differentiation for intra-industry trade
(Helpman and Krugman, 1985).

? Bernard and Jensen (2004), Bernard and Wagner (1997), Clerides, Lach and Tybout (1998), and Greenaway
and Kneller (2004) find positive impacts of productivity on exporting behavior using data from the United States,
Germany, Columbia, Mexico, Morocco, and the United Kingdom respectively.



markets or markets in which they have a presence through other subsidiaries, whereas sales in
China’s local markets could encounter high distribution costs. Our paper thus suggests
another source of firm heterogeneity other than firm productivity — differences in the fixed

costs for exporting and local sales across firms of different national origins.

We use the data of China’s manufacturing firms to test the robustness of the main results of
heterogeneous firms and trade, primarily because the appearance of firm heterogeneity in
China is a very demonstrative example. Before 1978, China was a centrally planned economy,
with most, if not all, enterprises state-owned. Deprived of material incentives, those
enterprises became extremely inefficient and the economy was in a precarious state. Since
1978, China has adopted the twin strategies of “opening up the door to foreign investment”
and “reforming domestic Chinese enterprises.” Aggregate foreign direct investment in China
increased from virtually zero in 1978 to US$ 317 billion in 2005, with the massive entry of
over 200,000 foreign-invested enterprises (China Statistical Yearbook, 2006). Meanwhile,
China has taken a gradual approach to reforming its state-owned enterprises and semi-public
enterprises (Cao, Qian and Weingast, 1999; Bai, Li, Tao and Wang, 2000; Bai, Lu and Tao,
2006), and slowly improved the institutional environment for China’s indigenous
privately-owned enterprises. (Henceforth, all foreign-invested enterprises operating in China
are called foreign affiliates, and all Chinese firms comprising of both state-owned and other
enterprises are referred to as China’s indigenous firms.) Studies have documented significant
variations in productivity among China’s indigenous firms because of the differences in the
degree of state ownership and in the institutional environment across China’s various regions.
The same is true for foreign affiliates, because of the variations in technology and
management know-how across foreign investors of different national origins and the
variations in the timing and modes of entry. Most importantly, foreign affiliates are found to

be much more productive than China’s indigenous firms.

The layout of the paper is as follows. In Section 2, we introduce our dataset — China’s Annual
Survey of Industrial Firms for the period of 1998 to 2005. The differences between exporting
firms and non-exporting firms (called the export premium) are presented in Section 3.
Similar to the results in the existing literature, China’s exporters are found to be larger in
terms of employment, fixed assets and value added than non-exporters. However, compared
with non-exporters, China’s exporters are found to have lower capital labor ratio. While this

result is consistent with the predictions of the comparative advantage theory, it does cast
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doubt on the robustness of a puzzling finding in the existing literature — namely, a higher
capital labor ratio for exporters no matter whether they are located in the developed or
developing countries (Bernard, Jensen, Redding, and Schott, 2007). Our most surprising result
is that higher productivity for exporters than non-exporters — the unanimous and arguably
most important finding in the literature of heterogeneous firms and trade — holds only for
China’s indigenous firms but not for foreign affiliates. The effect of firm productivity on
exporting is subsequently analyzed in Section 4. We find that, for China’s indigenous firms,
higher firm productivity increases the propensity for exporting and it is the more productive
firms that self-select to become exporters. For foreign affiliates, again, the findings are just
the opposite: lower productivity implies a higher propensity for exporting, and it is the less
productive foreign affiliates that self-select to export. In Section 5, we revisit the basic
assumptions for the self-selection hypothesis, and offer an explanation for the strikingly

different patterns between China’s indigenous firms and foreign affiliates.

There is an emerging literature on China’s exports, the rise of which represents one of the
most dramatic changes in the world’s trading patterns of the last twenty-five years.” Earlier
studies were focused on policy changes external to firms, such as decentralization of trading
authority, devaluation of the Chinese currency, and China’s joining of the World Trade
Organization, as possible causes for the rise of exports (see, for example, Lardy, 2002). More
recent studies examine the competitiveness of China’s exports in terms of the penetration of
product categories and value added within each product category. Most related to this paper
are studies about the relationship between firm productivity and exporting behavior. In
probably the only formal study on whether China’s firms self-select to export, Xu (2005)
finds no evidence for the self-selection hypothesis in a sample of 1,500 China’s

manufacturing firms.

None of the existing studies on China’s exports, however, differentiates China’s indigenous

firms from foreign affiliates. Indeed, even in the general trade literature, there are few studies

? China’s export increased from a mere US$ 10 billion in 1978 to US$ 762 billion in 2005, making China the
world’s fourth largest exporter. China’s imports had equally impressive growth during the same time period,
increasing from US$ 11 billion in 1978 to US$ 660 billion in 2005.

* Rodrik (2006) points out that China is an “outlier” as it exports much more comprehensive products than what
would be normally expected based on China’s level of income. Xu (2006) finds that, once the quality of
commodities within each class of goods is adjusted, China is not as special as suggested by Rodrik (2006). An
earlier study by Schott (2006) shows that China’s exports are too sophisticated in terms of the penetration in
product category index but not when judged by unit value within each product category, thereby reconciling the
seemingly inconsistent findings of Rodrik (2006) and Xu (2006).
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examining the differences between indigenous firms and foreign affiliates. Baldwin and Gu
(2003) and Kneller and Pisu (2004) are two exceptions, using data from Canada and UK
respectively, but neither has found any significant difference between indigenous firms and
foreign affiliates. Presumably, the sample sizes for foreign affiliates in these two countries are
not large enough. The advantage of using the data of China’s manufacturing firms is that we
have sufficient sample sizes for both indigenous firms and foreign affiliates, and we can
uncover different patterns between these two types of firms, which cast doubt on the

robustness of existing literature results and call for an extension of the theoretical explanation.

2. Data

The data set for this study comes from China’s Annual Survey of Industrial Firms (ASIF) for
the time period of 1998-2005. Conducted by the National Bureau of Statistics of China, the
annual survey covers all state-owned enterprises and other types of enterprises with annual
sales of five million Renminbi (about $650,000) or more.” It provides detailed information on
firms’ identification, operations and performance, including total output and exported output,
which are of special interest to this study. According to the classification of the National
Bureau of Statistics of China, industrial firms include those in the following three industrial
sectors: (1) mining, (2) manufacturing, (3) production and distribution of electricity, gas and
water. For this study, we focus on firms in the manufacturing sector only, because the other
two sectors are not export-intensive in China.’ As reported in Table 1a, the number of
manufacturing firms with valid information of total output and exported output varies from
over 140,000 in the late 1990s to over 243,000 in 2005. The percentage of China’s total
exports contributed by firms in our dataset was just below 70% in late 1990s, and was as high

as 76% in 2005, indicating that our data set is highly comprehensive.

The focus of this study is on firm heterogeneity and its interactions with exporting behavior.
In particular, we would like to examine if China’s indigenous firms behave differently from
foreign affiliates. According to the classification of the National Bureau of Statistics of China,

foreign affiliates are firms in which 25% or more equity shares are held by foreign

> It should be pointed out that the ASIF data, like large-scale longitudinal panel data sets of other countries, fails
to represent small firms.

% Calculations by authors reveal that, in 2005, less than 10% of output is exported in the mining sector, and the
number for the production and distribution of electricity, gas and water is also of the same magnitude.
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multinationals or firms from Hong Kong, Macau, and Taiwan. The remaining firms are called

China’s indigenous firms.”

As shown in Table 1b, over the period of 1998 to 2005, an average of 27.14% of China’s
manufacturing firms (including both China’s indigenous firms and foreign affiliates) exported.
Foreign affiliates were much more export-oriented than China’s indigenous firms: 62.93% of
foreign affiliates were exporters whereas the corresponding number for China’s indigenous
firms was 18.68%. The difference between these two types of firms in export intensity is even
greater: the percentage of output exported hovered around 10.48% for China’s indigenous
firms over the sample period, whereas that for foreign affiliates increased from 39.23% in
1998 to 44.60% in 2005.® Taken together, the percentage of China’s total export exported by
foreign affiliates increased from 59.66% in 1998 to 70.98% in 2005, showing that foreign

multinationals were the driving force behind the spectacular rise of China’s export.

Exporting behavior of China’s manufacturing firms varies significantly across its regions. As
shown in Table 1c, both China’s indigenous firms and foreign affiliates located in the coastal
region have higher degrees of participation in the international market than their national
averages (22.0% over 18.68% for China’s indigenous firms and 66.0% over 62.93% for
foreign affiliates) and have higher levels of export intensity than their national averages
(13.2% over 10.48% for China’s indigenous firms and 47.1% over 40.95% for foreign
affiliates). As a result, 93.8% percent of China’s total exports were made by firms located in

the coastal region, and 71.4% of these exports were from foreign affiliates in the region.’

Besides the differences across regions, there are also significant variations in firm exporting
behavior across industries. As the technology content of China’s exports has become an
interesting topic, we look at the patterns of firm exporting behavior across the low-tech,
medium-tech, and high-tech industries classified according to the OECD standard. Several
patterns emerge from the results summarized in Table 1d: (1) 51.8% of China’s export was

from the high-tech industries, followed by 32.0% in the low-tech industries and 16.2% in the

7 Our main results of contrasting patterns between China’s indigenous firms and foreign affiliates remain robust
if firms from Hong Kong, Macau and Taiwan are excluded from the sample.

¥ From the 2002 U.S. census of manufacturers, it is found that 20% of U.S. manufacturing plants exported and
the exporters shipped 15% of their output abroad (Bernard, Jensen, Redding and Schott, 2007). The percentage
of exporters in the French manufacturing industries is also 20%, though the export intensity is lower at 10%
(Eaton, Kortum and Kramarz, 2004).

’ Compared to the national average, there was a higher percentage of indigenous firms exporting in the central
region (23.2% versus 18.68%) though the export intensity was much lower (5.3% versus 10.48%).
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medium-tech industries. Given China’s comparative advantages, it seems puzzling that China
exports large amounts of both high-tech goods and low-tech goods (Rodrik, 2006). (2) In the
high-tech industries and low-tech industries, compared with the national averages, both
foreign affiliates and China’s indigenous firms have higher propensity to export and higher
export intensities, accounting for the high exports in these two types of industries. (3) Foreign
affiliates were responsible for 82.8% percentage of exports from the high-tech industries,
indicating that much of the worry about the rise of China’s exports might well be misguided
(Gilboy, 2004).

The above results suggest that both industry and regional differences should be taken into

account when analyzing exporting behavior of China’s manufacturing firms.

3. Exporter Premia

In this section, we document the differences between exporters and non-exporters (called
“exporter premia”), along with a whole range of performance indicators. In the next section,
building upon the work of exporter premia, we investigate the determinants for exporting
behavior. All these analyses, however, may encounter the problem of selection bias due to
some unobservable firm-specific effects. To deal with this econometric problem, it is useful to
have a balanced panel data set and implement dynamic estimation procedures with lagged

endogenous variables.

Of the original data set, there is a balanced sample of 33,584 firms that appeared in the dataset
for all eight years from 1998 to 2005. As the focus of our study is on the possible differences
between China’s indigenous firms and foreign affiliates, we further exclude 1,213 firms that
switched, one time or more, from indigenous to foreign affiliated, or vice versa. Note that one
of the key performance indicators over which exporters and non-exporters may differ is total
factor productivity (TFP). Four variables are used to estimate the total factor productivity:
value added, employment, fixed assets, and intermediate inputs. Because of missing data or
misreporting related to these four variables, 5,875 are further deleted from the sample, and the

final sample size of the balanced panel is 26,496.

Summary statistics of the balanced panel and the full sample are listed in Table 2 for the

beginning and ending years of the sample period (i.e., 1998 and 2005). Throughout the
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sample period, firms of the balanced panel were more likely to be exporters than those of the
full sample, but there was no significant difference in export intensity. Note that firms in the
balanced panel were larger than those of the full sample in terms of employment per firm and
output per firm. As exporting behavior has been found to be concentrated among bigger firms
in many studies, however, the bias of the balanced panel toward larger firms is less of a

concern.

Using the balanced panel data set, we estimate possible differences between exporters and
non-exporters by regressing firm performance measures on exporting status while controlling
for firm size, as well as including industry, region and year dummies. The specification is as

follows:

In(Y,) = o + B,Exporter, + 3,Size + f,Industry + B,Province + BYear + & ..................... (1).

i

Here In(Y,) is the logarithm of performance indicatorY, , Exporter. = 1if firmi is an exporter, firm

size is measured by the logarithm of total assets, and, there are also 4-digit industry, province,
and year dummies. Exporter premia, computed from the estimated

coefficient 5, as100* (exp(,) —1), show the average percentage difference between exporters

and non-exporters, controlling for the characteristics included in the model. The performance
indicators considered in this study include: employment, fixed asset, value added, capital
(fixed asset) labor ratio, value added per worker, value added per unit of capital (fixed asset),
and total factor productivity. In estimating the total factor productivity, we allow for the
existence of unobservable productivity shocks. Specifically, we follow Levinsohn and Petrin

(2003) and use intermediate inputs as a proxy for unobservable productivity shocks. "

Columns 1, 2, and 3 of Table 3a report exporter premia for all firms, China’s indigenous firms,
and foreign affiliates, respectively. Consistent with the results in the existing literature, we
find that exporters are relatively larger than non-exporters in terms of employment, fixed
assets, and value added.!" Our results on capital productivity are also consistent with the

existing literature: indigenous exporters are 18.6 percent more productive than indigenous

' We use the STATA extension called “LEVPET” provided by Levinsohn, Petrin and Poi (2004). And we
estimate TFP using inputs and outputs at constant value. See Appendix for further information on the
construction of price deflators.

""" See Wagner (2005) for a summary of the existing results on exporter premia.
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non-exporters while foreign affiliated exporters are 2% more productive than foreign

affiliated non-exporters.

However, we find that in the case of China, exporters have lower labor productivity than
non-exporters, a sharp contrast to the unanimous result of higher labor productivity for
exporters found in the existing literature (see Bernard and Jensen (2004), Bernard and Wagner
(1997), Clerides, Lach and Tybout (1998), and Greenaway and Kneller (2004 ) for the cases of
United States, Germany, Colombia, Mexico and Morocco, respectively), and the United
Kingdom. As shown in Table 3a, in terms of value added per worker, China’s indigenous
exporters are 9.3 percent less productive than indigenous non-exporters while foreign

affiliated exporters are 23.4 percent less productive than foreign affiliated non-exporters.

Exporters are generally found to be more capital-intensive than non-exporters in most existing
studies including those using data from developing countries (see Bernard and Jenson (1999)
for the case of the United States and Van Biesebroeck (2005) for the case of sub-Saharan
African countries). However, our findings from China’s manufacturing firms are just the
opposite: China’s indigenous exporters are 23.6% more labor-intensive than indigenous
non-exporters, while foreign affiliated exporters are 24.9% more labor-intensive than the
corresponding non-exporters. These results are consistent with the predictions from
comparative advantage trade theory. They could also explain why China’s exporters are less

labor-productive than the non-exporters but more capital-productive than the non-exporters.

Most interestingly, we find significant differences between China’s indigenous firms and
foreign affiliates in the exporter premium for total factor productivity. Consistent with the
literature findings, China’s indigenous exporters have 12.1% higher total factor productivity
than non-exporters; but foreign affiliated exporters have 2.3% lower total factor productivity
than their non-exporting counterparts. According to Wagner (2005)’s review, exporters are
found to be more productive than non-exporters in all fifteen micro-econometric studies that
use TFP as the measurement of productivity. To our knowledge, this is the first study

reporting negative exporter premia for total factor productivity.

To check the robustness of positive TFP premia for indigenous exporters and negative TFP
premia for foreign affiliates, we run our model year by year with exclusion of year dummies.

Results reported in Table 3b show that for indigenous firms, exporter TFP premia are positive
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for all years, while for foreign affiliates, exporter TFP premia are negative for all years except
2005. We also estimate exporter TFP premia using the full sample, and the results are similar

to those of the balanced panel (see Table 3¢ for details).

4. Determinants for Firm Export Decision

The exporter premia reported in the previous section may come from self selection of firms
with relevant characteristics. This section investigates this possibility through a formal study
of the determinants for firm exporting behavior. As in the previous section, we pay particular
attention to possible differences between China’s indigenous firms and foreign affiliates in the

determinants of exporting behavior.

Many studies have revealed that, compared with firms that did not export in the previous year,
those that did are more likely to export in the current year. This feature of path-dependence
has been explained by the possible existence of fixed cost for exporting. Firms that exported
in the previous year need not pay the fixed cost of exporting again and hence are more likely
to export in the year under study. Thus a key determinant for a firm’s export decision is its

export status in the previous year.

There are other firm characteristics that may play a role in a firm’s export decision. Of
particular interest is the logarithm of the firm’s total factor productivity. Here we would like

to find out if more productive firms self-select to become exporters, which could then explain
the correlation between exporting behavior and firm total factor productivity reported in the
previous section. We also control for firm size (proxied by the logarithm of total employment),
capital labor ratio, R&D intensity (proxied by the share of new product in its total output),?

and ownership effects (proxied by share of foreign ownership and share of state ownership)."

Studies have documented various channels through which indigenous firms may learn from

the exporting behavior of foreign affiliates (Aitken, Hanson, and Harrison, 1997). Following

"2 New products are products that are produced using new technologies, new designs, or new materials.
According to the classifications of the National Bureau of Statistics of China, a product can be identified as a
new product only if it is produced for the first time within a geographic unit at least as large as a province.

" Note that firms formally classified as foreign affiliates by China’s National Bureau of Statistics may have
some state capital, as they could be joint ventures between foreign multinationals and China’s state-owned
enterprises. Similarly, firms formally classified as China’s indigenous firms may have some foreign capital due
to partial acquisition by foreign investors.
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Bernard and Jensen (2004), we consider three proxies for the spillover effect of foreign
affiliated exporters. (1) Province-specific spillover effect is measured by the percentage of
exporters among foreign affiliates in the same province but outside the 4-digit industry. (2)
Industry-specific spillover is constructed in a similar way as that of province-specific spillover.
(3) Province-specific and industry-specific spillover effect is measured by the percentage of

exporters in the same province and the 4-digit industry.

To summarize, the basic estimation equation for the export decision is as follows:

Y[I = aY[,z—l +ﬁX

it-1

+ 72[,171 e et (2)

Here, Y, stands for firmi'sexport status in yeart. Y, is the firm’s export status in the
previous year. X, is a vector of other firm characteristics that may affect the firm’s export

decision (logarithm of total factor productivity, logarithm of total employment, fixed asset to
labor ratio, share of new product in its total output, share of foreign ownership, and share of

state ownership). Z, _ is a vector of three proxies for the spillover effect of foreign affiliated

exporters on the exporting behavior of China’s indigenous firms.

Estimation methods commonly used in the literature include: linear probability models (with
or without firm fixed effects), first-difference GMM estimation (Arellano and Bond, 1991),
and system-GMM estimation (Blundell and Bond, 1998). The system-GMM estimator
combines a set of first-differenced equations with equations in levels. Instruments for
endogenous variables are internally generated: lagged first differences of the endogenous
variables are used as instruments in the levels equations while lagged levels dated t-2 and
earlier are used as instruments in the first-differenced equations. For instruments to be valid in
the system GMM estimation, the correlation between those instruments and errors needs to be
checked using the Sargan test; and the validity of instruments can also be examined through
testing second-order serial correlation in first-differenced residuals (see Bond (2002), for

more details).

In this study, we prefer to use the system-GMM estimation, because it is especially

appropriate when: (1) the number of observations is large but the time-span is short as in our
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data sample, (2) the explanatory variables are endogenous, and (3) the unobserved
firm-specific effects are correlated with other regressors.'* For both comparison and
robustness check, we also report results using linear probability estimations (with and without

firm fixed effects).

Estimation results using the system-GMM estimator for all firms, foreign affiliates, and
China’s indigenous firms are reported respectively in Columns 1-3 of Table 4a. We find that
the lagged exporting status has a large, positive, and statistically significant impact on firm
export decision in each of the three columns. Specifically, exporting status in the previous
year raises the probability of exporting in the current year by 57.6% for all firms (column 1).
These results suggest the existence of large fixed costs for exporting and are consistent with
the results reported in the existing literature using data from other countries (Wagner, 2005).
Interestingly, the impact of lagged exporting status on current exporting behavior is larger for
China’s indigenous firms (59.8%) as compared with foreign affiliates (48.0%). One possible
explanation is that China’s indigenous firms may face higher fixed costs of exporting than

foreign affiliates, hence the more pronounced path-dependence effect.

Besides the impact of firm’s previous exporting status, we are also interested in the effect of
firm total factor productivity on exporting behavior. We find that higher total factor
productivity increases the propensity to export for China’s indigenous firms, but the result for
foreign affiliates is just the opposite.'> These results confirm our findings, reported in Table
3a, that indigenous exporters enjoy positive productivity premia compared to indigenous

non-exporters while the contrary is true for foreign affiliates.

A unanimous empirical finding in the existing literature is that more productive firms are
more likely to export (see Wagner 2005 for a review). Theoretical models illustrate that, in the
presence of fixed costs for exporting, only highly productive firms enter the export market,
while less productive firms serve only the domestic market (Melitz, 2003). Our findings of

contrasting impacts of productivity on firm exporting behavior between China’s indigenous

' Practically, we employ system-GMM analyses with the XTABOND2 extension in STATA developed by
Roodman (2005).
"> When indigenous firms and foreign affiliated firms are grouped together in the regression analysis, total factor

productivity has a positive and statistically significant effect on firm export decision.
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firms and foreign affiliates presents a challenge to the existing theoretical explanation. In
Section 5, we argue that our empirical findings call for an expansion of the scope of firm

heterogeneity theory beyond just firm productivity.

The impacts of other firm characteristics on firm exporting behavior have also been controlled.
We find that firm size (logarithm of employment) — indicative of past success — has a positive
and significant effect on export decision for both indigenous firms and foreign affiliates,
consistent with the results in the existing literature (see for example, Bernard and Jenson
(2004)). We also find that R&D intensity (represented by the share of new product in a firm’s
total output) has a positive and statistically significant impact on export decision, though the
effect is much smaller for foreign affiliates as compared with China’s indigenous firms.
Presumably, multinationals may choose not to conduct R&D activities in China given its lack
of protection for intellectual property rights, and hence the new product ratio is a less

effective measure of the difference in R&D intensity across firms for foreign affiliates as

compared with China’s indigenous firms.

Previous studies have found that, in both developed and developing economies, exporters are
more capital intensive than non-exporters (Bernard and Jenson, 1995, Table 4; Van
Biesebroeck, 2005, Table 3). The finding for developed countries is consistent with the
predictions of the comparative advantage theory, but that for developing economies is not. In
section 3, we report that China’s exporters, both indigenous and foreign affiliated, are more
labor-intensive than non-exporters, which is strikingly different from the finding in the
literature but consistent with China’s comparative advantage in labor-intensive industries. As
shown in Table 4a, the regression analysis on the determinants for exporting behavior further
confirms that, for both China’s indigenous firms and foreign affiliates, labor-intensive firms

are more likely to export.

Regression results on the export decision show that firms with higher shares of foreign
ownership are more likely to export, whereas the opposite holds for firms with higher shares
of state ownership. Presumably, foreign investors have informational advantages regarding
exports (Aitken, Hanson, and Harrison, 1997), and hence the positive impact of foreign
ownership on exporting behavior. Meanwhile firms with significant shares of state ownership
tend to be burdened with various social objectives and therefore lack the incentive for

profit-making activities, including exporting (Bai, Li, Tao and Wang (2000), and Bai, Lu and
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Tao (2006)).

Sys-GMM estimations reported in column 3 of Table 4a show that all three variables for the
spillover effect (province-specific, industry-specific, and industry- and province-specific)
have positive and statistically significant impacts on firms’ propensity to export, consistent
with the findings in the literature (Bernard and Jensen, 2004). These results support our earlier
conjecture that indigenous firms can learn from the exporting behavior of foreign affiliates,

which could have important government policy implications.

Diagnostic tests for the sys-GMM estimations are reported at the bottom of Table 4a. Sargan
tests marginally accept the hypothesis that the instruments used are not correlated with the
residuals. The validity of GMM estimators is also supported by AR(2) test which shows that
there is no second-order serial correlation with the first differenced errors. Nevertheless, for
comparison and robustness check, we use both the OLS level estimations and OLS firm fixed
effect estimations to investigate the determinants for firm exporting behavior, and report the
results in Table 4b and Table 4c respectively. In dynamic models, the OLS level estimates of
the autoregressive coefficient (such as the coefficient for previous exporting status) are likely
to liec above the true parameter because of the positive correlation between the lagged
dependent variable and the error term. Meanwhile the direction of the bias tends to be
negative for OLS firm fixed effect estimations (see Bernard and Jensen (2004) page 565).
Indeed, the OLS level and OLS firm fixed effect coefficient estimates for the previous
exporting status are the highest (0.719) and the lowest (0.221) among the three estimation
methods, respectively, with the estimate of sys-GMM model (0.576) lying in the middle. The
results for other explanation variables of firm exporting behavior, however, are robust to the

OLS level and OLS firm fixed effect estimations.

5. Sources of Firm Heterogeneity

We have found significant differences between China’s indigenous firms and foreign affiliates
with respect to firm productivity and exporting behavior. China’s indigenous exporters are
more productive than their non-exporting counterparts; but the opposite holds for foreign
affiliates. Among China’s indigenous firms, the more productive firms self-select to become

exporters. For foreign affiliates, however, it is the less productive firms that self-select to
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become exporters.

While our findings related to China’s indigenous firms are consistent with the results in the
existing literature, those about foreign affiliates are not and they pose challenges to the theory
of heterogeneous firms and trade. The focus of this section is to re-examine some of the
building blocks behind the existing theory, and try to reconcile the theory with our empirical

findings.

There are two basic foundations in the theoretical explanation of why more productive firms
may self-select to become exporters. One is that the fixed cost for exporting to an
international market is higher than that for sales in the local market. Presumably, exporting to
international markets requires knowledge about these markets, and subsequent setting up and
management of expensive sales and service networks. The other is that of firm heterogeneity
in productivity, which has been well supported by empirical studies. Taken together, it is the
more productive firms that can afford the higher fixed cost associated with exporting, hence

their self-selection to become exporters.

In the case of China, the assumption of firm heterogeneity in productivity remains valid, but
that of higher fixed costs for exporting compared to local sales does not hold for all types of
firms in China. In particular, for foreign affiliates, exporting to international markets may well
be sales in their home markets or markets in which they have had presence through their other
subsidiaries. In contrast, the domestic market of China could be quite foreign to foreign
affiliates, and they have to deal with distribution hurdles specifically set up for them on top of
the local protectionism that makes the Chinese market fragmented (Bai, Du, Tao and Tong,
2004; Bai, Tao and Tong, 2007). Thus, it is quite reasonable to have another source of firm
heterogeneity, namely, that firms of different national origins may have different fixed costs
for exporting compared to local sales. Specifically, for China’s indigenous firms, the usual
assumption of higher fixed costs for exporting holds, and hence it is the more productive
firms that self-select to become exporters. For foreign affiliates, however, the fixed cost for
sales in China’s domestic market could be higher than that for exporting to international
markets, thereby explaining why it is the less productive firms that self-select to export. As
China’s internal market gradually opens up as part of its obligations for the joining of the
World Trade Organization, we would expect the negative export premium of productivity

associated with foreign affiliates to be decreasing over time.
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In summary, our empirical findings suggest more sources of firm heterogeneity, such as the
differences in the fixed cost of exporting versus local sales across firms of different national
origins. The explanatory power of the theory of heterogeneous firms and trade can be further

strengthened once these additional sources of heterogeneity are incorporated.

6. Conclusion:

In this paper, we use a large and comprehensive data set of China’s manufacturing firms to
examine the relation between firm heterogeneity and exporting behavior. We find significant
differences between China’s indigenous firms and foreign affiliates in the exporter premia and
the determinants for the export decision. In particular, the empirical findings about China’s
indigenous firms are consistent with the literature results and could be readily explained by
the theory of heterogeneous firms and trade, whereas those for foreign affiliates are not and
they pose challenges to the existing theory. We subsequently argue for incorporation of
additional sources of firm heterogeneity, which will further strengthen the explanatory power

of the theory of heterogeneous firms and trade.
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Table 1a: Representativeness of the full sample in China’s total export

1998 1999 2000 2001 2002 2003 2004 2005

Number of firms in the cross-sectional sample 144,161 140,903 142,549 152,345 162,769 178,467 156,017 243,332

Export in the sample (100 million USD) 1,265 1,351 1,712 1,917 2,374 3,200 3,959 5816
China’s total export (100 million USD) 1,837 1,949 2,492 2,661 3256 4382 5933 7,620
Percentage in China’s total export 69% 69% 69% 72% 73% 73% 67% 76%

Note: Data on China’s total export come from China Statistical Yearbook (various years).

Table 1b: Different export patterns for indigenous firms and foreign affiliates, full sample

Percentage of Percentage of Percentage of
Percentage of Percentage of Percentage of output output total export
Percentage of exporters in  exporters in output exported in  exported in exported by
exporters in all foreign indigenous exported in all foreign indigenous foreign
Year firms affiliates firms firms affiliates firms affiliates
1998 24.32% 62.03% 16.84% 18.33% 39.23% 10.25% 59.66%
1999 24.37% 61.13% 16.63% 18.14% 37.87% 9.96% 61.21%
2000 25.83% 62.28% 17.64% 19.43% 39.14% 10.58% 62.42%
2001 26.54% 62.90% 18.05% 19.35% 39.02% 10.21% 63.98%
2002 27.62% 63.03% 19.17% 20.47% 41.46% 10.51% 65.20%
2003 28.32% 63.89% 19.57% 21.32% 41.91% 10.84% 66.30%
2004 29.83% 64.06% 20.98% 22.24% 44.35% 10.66% 68.52%
2005 30.27% 64.12% 20.53% 23.41% 44.60% 10.83% 70.98%
Average 27.14% 62.93% 18.68% 20.33% 40.95% 10.48% 64.78%

23



Table 1c: Description of exporter and export intensity by region, full sample, 2005

Share of total

Percentage of Percentage of Percentage of export
Share in Percentage of exporters in output exported output exported exported by
China's total exporters in indigenous in foreign in indigenous foreign
Regions export foreign affiliates firms affiliates firms affiliates
1 2 3 4 5 6
Coastal 93.8% 66.0% 22.0% 47.1% 13.2% 71.4%
Central 4.5% 41.6% 23.2% 13.7% 5.3% 27.6%
Western 1.7% 30.2% 8.2% 9.3% 4.7% 17.1%

Note: Numbers in column 1 represent accumulated shares in China’s total export for corresponding regions, while numbers in other
columns represent simple averages of values for provinces in the corresponding regions. Coastal region includes Liaoning, Beijing, Tianjin,
Hebei, Shandong, Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong, Guangxi, and Hainan; Central region includes Heilongjiang, Jilin, Inner
Mongolia, Shanxi, Henan, Anhui, Hubei, Hunan, and Jiangxi; and western region includes Shaanxi, Gansu, Ningxia, Qinghai, Xinjiang,
Guizhou, Yunnan, Chongging, Sichuan, and Tibet.

Table 1d: Description of exporter and export intensity by R&D intensity, full sample, 2005

Industry
categorized by
OECD R&D Share of total Percentage of Percentage of Percentage of Percentage of
intensity Share in China's  export exported by exporters in foreign exporters in output exported in output exported in
standard total export foreign affiliates affiliates indigenous firms foreign affiliates indigenous firms
1 2 3 4 5 6
High 51.8% 82.8% 65.0% 19.9% 553% 13.4%
Medium 16.2% 46.6% 532% 15.7% 20.9% 7.1%
Low 32.0% 56.4% 68.7% 25.4% 44.1% 13.0%
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Table 2: Representativeness of the balanced panel in the full sample, selected years

1998 2005
Full sample Balanced panel Full sample Balanced panel
Non- Non- Non- Non-
Exporters exporters Exporters exporters Exporters exporters Exporters exporters
No. of firms 35,055 109,106 9,789 16,707 72,587 170,745 10,901 15,595
% of sample 24% 76% 37% 63% 30% 70% 41% 59%
Exports/ output 35% 0% 37% 0% 40% 0% 34% 0%
% of total employment 45% 55% 56% 44% 52% 48% 64% 36%
% of total output 52% 48% 63% 37% 55% 45% 68% 32%
Average size (output, million RMB) 85.5 25.0 121.8 42.1 158.4 54.7 331.9 108.5
Average size (employees) 638 252 781 353 416 161 775 305
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Table 3a: Exporter premia for all firms, indigenous firms, and foreign affiliates

Performance indicators All firms Indigenous firms Foreign affiliates

Exporter Exporter Exporter

premia % R’ premia % R’ premia % R’
Employment 26.5%%* 0.62 35.0%**  0.71 43.0%**  0.52
Fixed asset 5.8%%* 0.82 3.2%% 0 0.83 7.3%% 0 0.79
Value added 18.0 *** 0.67 224**% (.67 9.5%k% (.66
Fixed asset labor ratio -16.4 *x* 0.37 223.6%** 035 -24.9%**  0.49
Value added per worker -6.7 *¥** 0.24 -9.3 wk* 0.24 -23.4%%* - 0.36
Value added per unit of fixed asset 11.6%%* 0.21 18.6*** 0.24 2.0% 0.17
Total factor productivity 8.8 *** 0.54 12.] H4* 0.52 -2.3%** (.55

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Table 3b: Exporter TFP premia for separate years

All firms Indigenous firms Foreign affiliates

Year Exporter premia % R’ Exporter premia % R’  Exporter premia % R’

1998 8.0 *** 0.43 13.4 %% 0.43 -2.2 0.39
1999 7.7 FxE 0.47 12.2 %% 0.46 -2.6 0.48
2000 9.8 *** 0.50 13.1 %% 0.48 -2.3 0.53
2001 8.5 #** 0.50 12.8*** 0.49 -3.4% 0.53
2002 7.2 xE 0.51 9.6 *** 0.49 -4.2 %% 0.54
2003 5.8 #** 0.52 8.9 #** 0.50 -4.4** 0.58
2004 8.4 *** 0.69 7.4 k%% 0.68 -1.3 0.68
2005 9.8 *** 0.51 122 %% 0.49 0.8 0.57

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Table 3c: Exporter TFP premia in the full sample

All firms Indigenous firms Foreign affiliates
Exporter Exporter Exporter
Year premia % R2 premia % R2 premia % R2
All years 13.8 #%* 0.54 13.4%** (.53 R R 0.54
1998 23.6%** 0.47 21.2%**  0.47 -39 %k 0.42
1999 21.8%** 0.47 20.3***  0.47 2.4% 0.45
2000 19.6 *%* 0.49 18.3*** (.49 2.2 0.48
2001 12.3 #%* 0.50 12.8***  0.50 S7.6%%* 0.48
2002 12.0 %%* 0.49 11.8%%*  0.48 -4.9 %% 0.49
2003 7.3 HH* 0.51 9.1%%*  0.50 J7.4 k%% 0.51
2004 2.7 HH* 0.84 5.5%%% (.84 -4.6%** 0.83
2005 5.2 %% 0.52 8.2**%*%  0.51 J7.3Hk* 0.53

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table 4a: System GMM estimations for export decision

Dependent variable: exporter dummy

@) ) 3)

Independent variable All firms Foreign affiliates Indigenous firms
Exporting status ., 0.576  (0.006) *** 0.480  (0.010) *** 0.598  (0.008) ***
TFP 0.007  (0.001) *** -0.005  (0.002)** 0.008  (0.001) ***
Labor 0.038  (0.003) *** 0.049  (0.006) *** 0.037  (0.004) ***
New product ratio 0.104  (0.009) *** 0.050  (0.015)*** 0.121 (0.013) ***
Capital labor ratio -0.009  (0.003) *** -0.017  (0.006) *** -0.012  (0.003) ***
Foreign share 0.123 (0.008) *** 0.040  (0.012)*** 0.003  (0.022)
State share -0.016  (0.005) *** -0.005  (0.017) -0.018  (0.006) ***
Province-specific spillover effect 0.639 (0.031) ***
Industry-specific spillover effect 0.060  (0.013) ***
Province- and industry-specific
effect 0.034  (0.006) ***
Diagnostic Tests
Sargan 0.121 0.085 0.092
AR(1) 0.000 *** 0.000 *** 0.000 ***

AR(2) 0.094 0.158 0.128
number of firms 26496 7839 18657
number of observations 184496 54712 129784

Note: (1) *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
(2) Year dummies are included in each model.
(3) Asymptoticall robust standard errors are reported in parentheses.
(4) All firm characteristics and proxies for spillovers are lagged one year, that is, they are for year t-1.
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Table 4b: Linear probability estimations for export decision (levels)

Dependent variable:

exporter dummy
Foreign Indigenous
Independent variables All firms affiliates firms
Exporting status t-1 or
export intensity t-1 0.719%%* 0.620%** 0.737%%*
(0.0017) (0.0034) (0.0022)
TFP 0.000755  -0.00485%** 0.00213**
(0.0008) (0.0015) (0.0011)
Labor 0.0278*** 0.0288*** 0.0290%***
(0.0008) (0.0016) (0.0011)
New product ratio 0.0448*** -0.0123 0.0624***
(0.0045) (0.0093) (0.0059)
Capital labor ratio -0.00695***  -0.00306** -0.00556***
(0.0007) (0.0014) (0.0010)
Foreign share 0.104%** 0.0661*** 0.0535%**
(0.0023) (0.0047) (0.0160)
State share -0.00634%** 0.00213  -0.00706%***
(0.0021) (0.0094) (0.0026)
Province-specific spillover effect 0.235%%*
(0.0360)
Industry-specific spillover effect 0.0379%**
(0.0093)
Province- and industry-specific
effect -0.00321
(0.0043)
Year dummies Yes Yes Yes
2-digit industry dummies Yes Yes Yes
Province dummies Yes Yes Yes
Number of observations 184918 54793 130125
R-squared 0.77 0.69 0.74

Note: (1) *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
(2) Standard errors are reported in parentheses.



Table 4¢: Linear probability estimations for export decision (firm fixed effects)

Dependent variable:

exporter dummy
Foreign Indigenous
Independent variables All firms affiliates firms
Exporting status t-1 or
export intensity t-1 0.221 %% 0.175%%* 0.242%%*
(0.0025) (0.0044) (0.0034)
TFP 0.000623 -0.00195 0.00211
(0.0010) (0.0018) (0.0014)
Labor 0.0410%** 0.0206%*** 0.0482%**
(0.0019) (0.0038) (0.0025)
New product ratio 0.0205%** -0.0236%* 0.0390%**
(0.0057) (0.0110) (0.0079)
Capital labor ratio -0.0173***  -0.0155%**  -0.0136%**
(0.0015) (0.0032) (0.0020)
Foreign share -0.00292 -0.00166 -0.00484
(0.0067) (0.0078) (0.0180)
State share -0.00558* -0.015 -0.00195
(0.0034) (0.0110) (0.0043)
Province-specific spillover effect 0.412%%%
(0.0320)
Industry-specific spillover effect -0.00245
(0.0084)
Province- and industry-specific
effect 0.0000729
(0.0039)
Year dummies Yes Yes Yes
Number of observations 184918 54793 130125
Number of firms 26496 7839 18657
R-squared 0.05 0.03 0.07

Note: *, ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.



Appendix: Price deflators

We constructed price deflators of output and inputs for each 4-digit manufacturing industry based
on the ASIF data, the 1997 version of China’s Input-Output Table, and data from China Statistics
Yearbooks.

One advantage of the ASIF data is that, for most firms, output at both current value and constant
value (1990 price) are provided. We constructed output deflator for every 4-digit industry by
dividing industry’s total output in current value by industry’s total output in 1990 price. For firms
with constant output value, we used constant output reported by firm. For firms without constant
output value, we relied on 4-digit industry level output deflators.

We also constructed price deflator of capital input and price deflator of intermediate input for
every sector in the 1997 version of China’s Input-Output Table.'® In constructing the price
deflator of capital input, we weighted the output deflator of every capital intermediate input
sector by its accumulated coefficient with every manufacturing sector.'” In constructing the price
deflator of intermediate inputs we weighted the output deflator of every non-capital intermediate
input sector by its accumulated coefficient with every manufacturing sector.

'® In the 1997 version of China’s Input-Output Table, manufacturing industries were classified into 71 input-output
sectors. Those sectors are more aggregated than 3-digit industry classifications but more detailed than 2-digit
industry classifications.

""" Capital intermediate input sectors include machinery and equipment, transport equipment, electric equipment
and machinery, electronic and telecommunication equipment, instruments, meters, cultural and office machinery
sectors. Non-capital intermediate input sectors include all other sectors. Price deflators for sectors other than those in
the ASIF data come from China Statistics Yearbooks for various years.
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