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Abstract

This paper provides evidence on a di¤erent form of learning to export. We investigate

whether export processing (EP) exports can induce exports by ordinary exporters (OE) on

both the extensive and the intensive margins. EP �rms assemble inputs into �nished goods

for foreign clients. By observing the product mix and product-destination combinations of EP

�rms, OE learn about the types of products and markets where they can export pro�tably.

Using transactions-level data for the universe of export transactions in China, we �nd that

the presence of EP in the same city enhances OE export performance, in terms of increased

export participation, product scope, and country penetration. These positive spillover e¤ects

are con�ned within the same industry and country group, with little cross-group e¤ects. Despite

the positive spillovers, we �nd no stronger e¤ects for more di¤erentiated products or destinations

that are more di¢ cult to penetrate, for which the potential for learning is believed to be higher.

There is also evidence of crowding-out by EP �rms in more competitive product markets.
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1 Introduction

This paper adds to a recent literature on learning by exporters about which foreign markets to

serve and which products to export. This literature is based on recent evidence on the existence

of many small exporters, and the fact that �rms start small in an unknown environment to test

the grounds for future expansion (Rauch and Watson, 2003; Eaton et al., 2009; Albornoz et al.,

2010, among others). We provide evidence on a di¤erent type of learning to export � learning

from export processing (EP) �rms. EP �rms, which prevail in developing countries, receive orders

directly from foreign buyers to assemble inputs into �nished goods. They do not produce their

own brands. By observing the product mix and product-destination combinations of EP �rms,

ordinary exporters (OE) learn about where to and what products to export to seek pro�ts. In this

paper, we investigate whether EP exports can induce OE �rms�exports on both the extensive and

the intensive margins. Since many developing countries rely on EP to promote trade and growth,

our results about EP spillovers can shed light on potential developing countries� transition from

dependence on EP to exports of a country�s own brands.

Export processing has played an important role in promoting export growth in developing coun-

tries. In 2007, EP plants employed 63 million people in developing countries (International Labour

Organization, 2007). Many developing countries�governments implement policies to promote ex-

port processing.1 In China, the country that this paper studies, EP exports tripled between 2000

and 2006, accounting for over 60% of the country�s aggregate exports in recent years.2 The general

belief is that EP is a fast track to engage in international trade, which in turn increases employment

and technological growth. The hope is that the economy can eventually transit from a dependence

on EP to growth led by domestic exporters who produce Chinese own brands. Given recent evi-

dence that countries exporting more sophisticated goods grow faster (Hausmann et al, 2007; Rodrik,

2007), promoting export transition from EP to OE can be an e¤ective growth-promoting policy.

The main idea of our paper can be illustrated by the following scenario. Imagine that an OE

�rm wishes to export a new product, or expand the set of foreign markets to serve. The manager

of the �rm would need identify a foreign buyer, incurring �xed costs of searching and marketing

(Arkolakis, forthcoming and Chaney, 2011). EP �rms, on the other hand, are approached directly

by foreign buyers or their representatives. Search and marketing costs for EP �rms are substantially

lower. To the extent that the sunk export costs are lower for EP than OE, exporting through EP

1Typically governments�incentive packages to promote export processing include lower levels of import and export
restrictions, less restrictive labor requirements, favorable tax treatment, exceptions from certain industrial production
regulations, liberal ownership and foreign exchange regulations, and access to superior infrastructure and information
and communications technologies compared with the rest of the economy (see Madani, 1991).

2Similarly, the maquiladora sector accounted for over half of Mexican exports in recent years.
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serves as a launching stage for OE trade.

By observing the product mix and product-destination combinations of EP �rms, OE �rms

learn about the types of products and markets to sell pro�tably, essentially lowering the �xed

export costs. In addition, many EP �rms are foreign-owned and joint ventures. Their increased

presence in China has attracted a large number of trade agents to the region. The local OE �rms

may have acquired information through these agents.3 They may also share some of the export

infrastructure, which can be industry or destination-speci�c. While these positive externalities

on exports from the EP �rm may take many forms, such as technology transfer, cost sharing,

and information sharing, this paper focuses on identifying the presence of EP spillovers along the

country and product dimensions, on both the intensive and extensive margins of exports. To the

best of our knowledge, this is the �rst paper studying the spillover e¤ects from EP to the OE sector,

providing relevant policy imlications.

The idea is that EP exporters bring information about foreign markets and introduce imported

inputs that OE �rms may not have access to otherwise. Potential OE �rms, after observing EP

�rms exporting a given product to a particular market, may follow suit and export the same good to

the same market. To study how the presence of EP �rms a¤ects the extensive and intensive margins

of OE trade, as well as whether EP acts as a catalyst for export upgrading, we use transaction-level

data (�rm-product-destination) for the universe of Chinese �rms that participate in international

trade over the period 2000-2006.4

Given the richness of our data, we can explore e¤ects on both product and country dimensions,

and also trade dynamics over time. Most existing literature uses industry or product-level data for

analysis. Using transaction-level data, a strength of our study is that we can examine the EP e¤ects

on exports within a �rm across time, product categories, and destinations. The bene�t of studying

within-�rm variation is that we can control for any unobserved �rm-speci�c characteristics that

a¤ect export performance and weaken identi�cation. To the extent that information spillovers are

observed across products or destinations within �rms, we have strong evidence that spillovers are

product or country-speci�c, beyond the intrinsic property of the �rm.

Our �ndings can be summarized as follows. On the destination-country dimension, an increase

in the presence of EP (number or sales of EP �rms) increases the probability that an OE �rm

starts exporting to the same destination from the same city. These positive spillover e¤ects exist

3This point was also made by Swenson (2008) regarding the presence of multinational �rms in China; contrary to
her study, we focus on spillovers from EP �rms to OE.

4During the last two decades, export processing has been a main driver of the impressive growth of China�s foreign
trade. It accounted for over 60% of China�s total exports in recent years. To promote export-led growth, the Chinese
government o¤ers tari¤ exemption on imported materials for export-processing plants, as long as the entire output
is exported. See section 3 for more details.
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even after we control for �rm �xed e¤ects, as well as city-year �xed e¤ects, capturing essentially all

unobserved �rm-speci�c characteristics or regional development that a¤ect export participation.

The impact is economically signi�cant. A one-standard deviation increase in the prevalence of

EP �rms exporting to a country increases the probability that OE start exporting to the same

country by between 6 and 11 percentage points. Importantly, the spillover e¤ects are con�ned

within the same country group, that is, the presence of EP �rms serving other destinations has no

positive impact on export participation. This e¤ect lends support to our hypothesis that learning

is market-speci�c.

We also examine whether the spillover e¤ects vary across countries. A hypothesis is that learning

is more important for markets that are more di¢ cult to penetrate. If knowledge about a market

is negatively related to distance and positively to the destination�s economic size, we would expect

larger spillover e¤ects for exports to more distant and smaller destinations. Nevertheless, our results

show the contrary. Spillovers appear to be stronger for bigger and richer markets, and weaker for

more distant markets (both geographically and culturally).

In addition, we examine whether information spillovers are found on the product dimension.

We �nd that the presence of EP in the same city-industry increases the chance of an OE �rm to add

export products in the same industry. These results are robust when we control for �rm and city-

year �xed e¤ects, essentially controlling for all �rm-speci�c unobserved capability of exports, as well

as city-wide export promotion policies. The e¤ect is also economically meaningful. A one-standard

deviation increase in the prevalence of EP �rms in the city-industry increases the probability of

OE adding products by 8 to 10 percentage points. Again, spillovers from other industries, if any,

are negative, implying that the positive EP spillovers are con�ned in the same industry. We also

examine whether information spillovers vary across industries. Contrary to the prediction that the

potential for learning is higher for more di¤erentiated products, spillovers are not stronger, and

sometimes even weaker for more di¤erentiated products. We use a host of measures for quality

di¤erentiation in this analysis, including R&D intensity, advertisement intensity, as well as quality

ladder. For industries in which products are more substitutable, spillovers appear to be weaker,

suggesting that market-stealing, a proposed reason for negative horizontal spillovers in the FDI

literature (Javorcik, 2004, among others), may also exist from the presence of EP exports.

We also �nd the presence of EP spillovers on the intensive margin as well. Conditional on

adding a new product line (a HS 8-digit category), the volume of the new transaction by OE �rms

is larger if there were more EP �rms operating in the same city-industry cell in the previous year.

Similarly, for a new OE export transaction (i.e., �rst export year to a new destination), the volume

of exports increases with the presence of existing EP �rms serving the same destination in the
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locality. These results are consistent with our �ndings about the extensive margin that spillovers

could take the form of reducing uncertainty about export prospects, as is postulated by Rauch and

Watson (2003).

Our paper is related to the heterogeneous �rm literature which focuses on the role of entry costs

into export markets in shaping export patterns; and to a recent strand of the theoretical literature

which incorporates search and learning by exporters. The idea behind this literature is that �rms

are uncertain about their performance as exporters. They enter export markets to learn about

their present and future pro�ts, entering small neighbor markets �rst as a test for future expansion

(Eaton et al., 2009; Albornoz et al., 2010; Arkolakis and Papageorgiou, 2010). In the context of

our paper, if the presence of EP �rms provides informational spillovers which enable OE �rms to

learn more about market opportunities in foreign countries, contacts with EP �rms may improve

the export potential of OE �rms at the extensive and intensive margins.

Our work is also related to Aitken et al. (1997), Chen and Swenson (2008), and Koenig et

al. (2010), which are among the studies that explore the informational externalities provided by

existing exporters and multinational �rms on new exporters. Due to data limitation, this literature

focuses mainly on export participation by �rms (as in Aitken, et al., 1997) or product expansion at

the city level (as in Chen and Swenson, 2008). Using transaction-level data, we study expansion of

product and country scope at the �rm-level. Using unit value data, we study quality upgrading by

OE �rms and trade dynamics, such as product churning and entry and exits, due to the presence

of EP.

The rest of the paper is organized as follows. In the next section, we review the existing

literature. In section 3, we brie�y discuss EP trade in China. Section 4 presents our data and

construction of variables. Estimation strategy and the empirical results are discussed in Section 5.

The �nal section concludes.

2 Existing Literature

Our paper contributes to a number of literatures. First, it is related to the heterogeneous �rm

literature which focuses on the role of entry costs into export markets in shaping export patterns

(see Clerides, Lach, and Tybout, 1998; Bernard and Jensen 2004; Melitz, 2003; Chaney, 2008;

Bernard et al., 2003; Das, Roberts, and Tybout, 2007; Bernard et al., 2007. Clerides et al. (1998)

test for regional and sectoral spillovers in Colombia, in a dynamic speci�cation with sunk costs.

They �nd weak support for both regional and sectoral spillovers. Bernard and Jensen (2004) study

export decision by U.S. �rms. They �nd no evidence of geographic spillovers and, similarly, no
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evidence for the importance of export activity by other �rms in the same industry.

Second, our paper adds to the recent literature on export dynamics. A recent strand of the

theoretical literature incorporates search and learning by exporters. The idea behind this literature

is that �rms are uncertain about their performance as exporters. They enter export markets to

learn about their present and future pro�ts, entering small neighbor markets �rst as a test for future

expansion (Eaton et al., 2009; Albornoz et al., 2010; Arkolakis and Papageorgiou, 2010). Albornoz

et al. (2010) build a model where a �rm discovers its pro�tability as an exporter only after having

exported. The pro�tability is positively correlated over time and across foreign destinations. After

learning its pro�tability, the �rm decides whether to enter new markets. Adopting a signi�cantly

di¤erent approach, Chaney (2011) builds a network-based model in which �rms can only export

into markets where they have contacts. As �rms acquire more foreign contacts, they can expand

into more remote countries.

The third related literature examines whether FDI induces exports. Aitken et al. (1997), Koenig

et al. (2010) and Chen and Swenson (2008) are among the few studies that explore the informational

externalities provided by existing exporters and multinational �rms on new exporters. Aitken et

al. (1997) explore a host of determinants for export participation, and �nd that the presence of

foreign invested �rms induces exports, while existing exporters�activities are associated with no

spillover e¤ects. Swenson (2008) and Chen and Swenson (2008) use product-level data and �nd

that the presence of multinational �rms increases the number and quality of new trade transactions

in China. Koenig et al. (2010) investigate whether the decision to start exporting is in�uenced by

the presence of local product- and destination-speci�c exporters using data for French �rms. Due

to data limitations, this literature did not study quality upgrading by �rms, nor trade dynamics

which are also the focus of this paper. Wheeler and Mody (1992) and Head and Ries (1994) study

whether existing stock of foreign investment in a region attracts new FDI.

Finally, our work is also related to the body of literature on FDI spillovers. Early �rm-level

studies, including Haddad and Harrison (1993), Aitken and Harrison (1999), Konings (2001), and

Javorcik (2004) fail to �nd evidence of positive horizontal spillovers from FDI in developing coun-

tries. However, recent studies �nd evidence of positive vertical spillovers, i.e. foreign presence

in downstream sectors is associated with larger productivity in upstream industries (Blalock and

Gertler, 2004; and Javorcik, 2004). The idea is that while multinationals may have incentives

to avoid knowledge dissipation which could bene�t local competitors, there may be bene�ts from

knowledge transfer to their local suppliers of intermediate inputs.
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3 Export Processing in China

Over the last two decades Chinese exports grew from 62 billion US dollars to above 1.2 trillion.

During these two decades, export processing has been a main driver of the impressive growth of

China�s foreign trade. It accounted for more than half of China�s export value in recent years. In

hopes of obtaining foreign technology, boosting employment and economic growth, China imple-

mented various policies to promote exports and foreign direct investment since the early 1980s when

economic reforms began. One of the key policies is to provide tax incentives to encourage export

processing trade. Among other policy instruments, the Chinese government o¤ers tari¤ exemption

on imported materials for export-processing plants, as long as the output for which the imported

inputs are used is exported.

Chinese export processing �rms have been regulated by China�s Customs under two legal regimes

since the early 1980s, which are referred to as pure-assembly and import-and-assembly. The main

di¤erence between the two regimes lies in the allocation of control rights and ownership of the

imported inputs for assembly. Speci�cally, under the pure-assembly regime, a foreign �rm supplies

components to a Chinese plant that processes them into �nished products. The foreign �rm retains

ownership of the imported inputs throughout the production process. Under the import-and-

assembly regime, on the other hand, an assembly plant in China imports inputs of its own accord

and controls the use of the inputs.5

4 Data and Variables

Our analysis uses data that cover the universe of Chinese import and export transactions for each

month between 2000 and 2006.6 It reports values (in US dollars) of imports and exports at the HS

8-digit classi�cation (> 7000 products)7 from a �rm to/from each country (over 230 destination

and source countries). This level of detail permits us to have the �nest unit of observation for

an empirical analysis in international trade �i.e., transactions at the �rm-product-country-month

level.

For each transaction reported by an exporting �rm, the data set contains information on quan-

tity, country of destination, ownership type of �rm (e.g. foreign, private, state-owned, collectively

owned), customs regime (e.g. export processing versus ordinary trade), and region or city in China

where the exporting �rm is located (> 700 cities/ processing zones). In the customs data, export

5Readers are referred to Naughton (1996) and Feenstra and Hanson (2005) for a more detailed description about
the two regulatory regimes.

6The same data set has been used by Manova and Zhang (2010) and Ahn, Khandelwal and Wei (2010).
7Example of a product: 611241 - Women�s or girls�swimwear of synthetic �bres, knitted or crocheted.
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processing trade is classi�ed according to the special customs regimes "Processing and Assembling"

(pure-assembly) and "Processing with Imported Materials" (import-and-assembly), whereas regular

trade is classi�ed as "Ordinary Trade". In this paper we consider both types of export processing

�rms simply as EP. Prices are calculated by taking unit values.

In the empirical analysis, we use a host of industry-level measures to examine whether the EP

spillover e¤ects vary across industries. Our measure of horizontal di¤erentiation is the elasticity

of substitution estimated by Broda and Weinstein (2006). Based on a nested constant-elasticity-

substitution utility function, the authors estimate product-speci�c elasticities of substitution be-

tween varieties imported into the US. The data is downloaded from David Weinstein�s website on

trade elasticities.8 The measures are available at the HS 10-digit categories. We aggregate these

numbers up to HS2 by taking means.9

Another measure of product di¤erentiation is James Rauch�s classi�cation of simple goods and

complex goods. Rauch (1999) sorts four-digit SITC industries into three trading categories: (1)

goods that are mainly traded on organized exchanges; (2) goods that are reference priced; (3)

goods that neither have reference prices nor are traded on organized exchanges. Using Rauch�s

data, we construct a dummy for di¤erentiated products. The dummy variable equals one if the

product falls into category (3) and zero otherwise. We convert the data into HS 6-digit level using

concordance tables between SITC Rev.2 and Rev.3 and between SITC Rev.3 and HS2002 (United

Nations Statistics Division).

Another industry characteristic we use to study the spillover e¤ects is quality (vertical) di¤er-

entiation. The �rst measure of vertical di¤erentiation for our analysis is �quality ladder" proposed

by Khandelwal (2009). Using both prices and quantity information, he estimates a nested logit de-

mand system that allows for both vertical and horizontal attributes. Then he takes the estimated

mean valuation of the vertical attribute by the consumers as the measure of �quality ladder".

These measures are constructed based on US import data. We hold a view that importing coun-

tries�demand structure can better re�ect the demand attributes, especially demand for quality, in

developed countries that import Chinese products.10 The original quality ladder data are available

at the HS 10-digit level. We aggregate the measures up to HS 6-digit by taking means across HS

10-digits within each HS 6-digit category. Our results are robust to using the medians.

Other measures of vertical di¤erentiation we use include research and development (R&D)

intensity and advertising intensity of the product. These measures have been extensively used in

the literature (e.g., Sutton 1991, Sutton 1998, Verhoogen, 2011). We use the above-scale industrial

8http://www.columbia.edu/~dew35/TradeElasticities/TradeElasticities.html
9We also try with medians, results remain robust.
10The data are downloaded from Khandelwal�s website http://www0.gsb.columbia.edu/faculty/akhandelwal/papers/ladders_100113.zip.
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�rm dataset of Chinese �rms from the National Bureau of Statistics in 2005 to construct these

variables.11 For each Chinese �rm, we compute R&D intensity and advertising intensity as the

ratio of advertising and R&D expenditures to total sales in 2005. We then map the 4-digit Chinese

industry classi�cation into HS 6-digit level.12 The idea to use Chinese �rm-level data to construct

these measures, instead of data from other countries, is to better re�ect the marketing and R&D

investment practices speci�c to Chinese exporters.

We also use a wide range of variables for destination country characteristics to study how the

magnitude of spillovers di¤ers across countries. Distance is obtained from CEPII. Genetic distance

is obtained from Spolaore and Warziarg (2009), which measures the di¤erence in the distribution

of gene variants between two populations. According to the authors, genetic distance captures

�divergence in the full set of implicit beliefs, customs, habits, biases, conventions, etc. that are

transmitted across generations �biologically and/or culturally � with high persistence." This set

of values is consistent with what people often refer to as cultural dissimilarity. In other words, in

addition to exploring how geographical distance would a¤ect information asymmetry and thus the

potential for learning, we also consider cultural dissimilarity as a barrier to information �ow. We

believe that this is an interesting dimension to explore learning and trade. GDP and GDP per

capita data for our sample years are obtained from the Penn World Table.

5 A Glance at the Data

Before we present our �ndings on EP spillovers, we �rst brie�y describe the di¤erences between EA

and OE �rms in China. In particular, we focus on their product and country scopes, given that our

empirical analysis below will focus on export performance along both of the dimensions. Table 1

reports summary statistics on the number of products, the number of destinations, and the average

export value at the �rm level in our sample. The �rst four columns report the numbers for the

OE �rms, while the last four columns are for the EP �rms. A pattern that emerges sharply from

the data is that OE �rms on average export more products and to more destinations. The average

number of products per OE �rm ranges between 8 and 10, while that by an EP �rm stabilized at

4 across the sample period. The stability in the number of products hides not only a considerable

degree of �rm entry and exit, but also active product churning and destination switching within

11See Brandt, Van Biesebroeck and Zhang (2009) for detailed data description.
12We can also use the standard deviation of unit values across �rms within product categories as proxies for vertical

di¤erentiation. However, as recent studies suggest, unit value does not fully re�ect product quality (e.g., Khandelwal,
2009; Hallak and Schott, 2010). Moreover, dispersion in unit values (prices) can arise from intrinsic search frictions
that vary across product markets. It is noted that our results are even more signi�cant when we use price dispersion
as our proxy for vertical di¤erentiation.
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�rms.

To assess that these average numbers are not driven by large exporters, we also report the

median number of products. The pattern for the median is similar although with a less marked

di¤erence. The median OE �rm exports 3 products, versus 2 by EP �rms. We also �nd that OE

�rms sell in more markets than EP �rms. The median OE �rm exports to 2 to 3 destinations

compared with 2 by EP exporters.

Next, we report �rm export values by type of exporters. Average exports per �rm and the

median �rm�s export value of both types of exporters grew over time during the sample period.

Despite the faster growth rate of OE �rms, the median EP �rm is still about twice as big as the

median OE �rm by 2006, and the mean is over four times bigger.

At the aggregate level, the total number of OE �rms grew by over 190% between 2000 and 2006,

while that of EP plants grew by a relatively low rate of 47% over the same period. Total exports

by both types of �rms also grew substantially over time. OE aggregate exports increased by 447%

in 6 years; while EP aggregate exports expanded by 317%. Despite faster OE export growth, the

contribution by EP exports to Chinese total exports remained signi�cant, accounting for 63% of

Chinese total exports in 2006.

[Table 1]

Table 2 reports the distribution of multi-product �rms by type of exporters across our sample

years. The table shows that most �rms export multiple products. Multiproduct exporters account

for over 90% of total exports over the sample years. Consistent with the �ndings reported above,

proportionally more OE are multi-product �rms. Speci�cally, in 2006 73% of OE �rms are multi-

product �rms, compared to 61% for EP �rms. More than 5% of OE �rms are mega �rms that export

over 30 products, while slightly more than 1% of EP �rms do so. For both types of exporters, this

distribution of �rm product scope appears to be quite persistent across our sample years, despite

fast growth in export volume.

Table 3 reports the distribution of export value by type of exporters across the sample years.

While around 27% of OE and 39% of EP �rms are single-product exporters, they account for only

around 8% and 11% of total export value in 2006, respectively. Furthermore, the share of exports

from single-product exporters has decreased over the sample years for both types of �rms. In sum,

the distribution of export �ows for Chinese �rms is skewed but signi�cantly less so than what has

been reported by Bernard, Jensen and Schott (2009) for the US, where the 38% of single-product

exporters accounted for less than 1% of export value.
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[Table 2]

[Table 3]

Table 4 reports the distribution of multi-country �rms by type of exporters. It shows that

for both types of exporters, over half of the �rms export to more than one destination. Multi-

destination exporters accounted for over 90% of total exports. We �nd diversi�cation patterns

across countries that are consistent with our �ndings for product diversi�cation. More EP �rms

export to only one country, compared to OE �rms. In 2006, 31% of OE �rms are single-country

exporters, while the number is 39% for EP �rms. In other words, there are proportionally more

OE �rms exporting to multiple countries than EP �rms. These patterns are consistent with the

average and median numbers reported in Table 1. The share of single-destination �rms decreased

for both types of exporters over 2000-2006.

Table 5 shows that the distribution of export �ows is also skewed along the destination dimen-

sion. The 31% of single-destination OE �rms in 2000 mediate around 6% of exports and the 39%

of EP single-destination exporters account for the same 6% of export value. The share of exports

by single-destination exporters decreased systematically across the years for both types of �rms,

and more markedly so for EP �rms. In sum, the results from Tables 1-5 show that compared to

OE �rms, EP �rms are larger, but less diversi�ed in both products and countries.

[Table 4]

[Table 5]

6 Empirical Strategy and Results

6.1 Empirical Strategy

The data have information along 5 dimensions, �rm, product (HS 8 digit), city, destination-country,

and month for the period 2000-2006. We �rst aggregate all observations to the annual level. We

exploit this rich dimension, and examine how the presence of EP �rms a¤ects the extensive and

intensive margins of exports of OE �rms along the product and country dimensions at the �rm level.

The aim is to investigate whether EP �rms exporting a given product or to a particular destination

can induce OE �rms to start exporting the same product or to the same market. To study EP

spillover e¤ects on the product margin, we collapse the country dimension and have the unit of

observation at the �rm-city-product-year level. For the analysis along the country dimension, we
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collapse the product dimension and have the unit of observation at the �rm-city-country-year level.

The summary statistics about the intensive and extensive margins across the sample years are

reported in Appendix Table 2. Summary statistics of the key regressors are reported in Appendix

Table 5.

The objective of our analysis along the extensive margin, is to assess whether EP �rms a¤ect

the probability of OE �rms starting to export a new product or to a new country. Therefore, we

need a dependent variable Yirct that captures the incidence of market expansion along the product

and country dimensions.13 The question is to what baseline group we want to benchmark this

incidence with.

Before we de�ne our dependent variable, let us �rst discuss the di¤erent types of trade transac-

tions an exporter can have, which are reported in Appendix Table 1. We separate di¤erent types of

export transactions into two groups. Group 1 contains series of transactions of �rms that have zero

exports to country c (or of product j) in year t � 1. Group 2 contains transactions with positive
exports to c (or of product j) in t� 1. Within Group 1, some of the exporters that did not export
to c (product j) in year t� 1 will start exporting in year t. Among these new exporters, some quit
exporting to c (product j) after one year and report zero exports to c (or j) in year t+ 1. We do

not consider these one-time transactions as new transactions, and set Yirct = 0. Exporters have to

continue to export to c for two consecutive years in order to be de�ned as adding a new market or

a new export product in our sample.

According to Eaton et al. (2009), 30% of Colombian exporters are one-time exporters in 2005.

This problem is particularly severe if we focus on within-exporter transactions (at the product

or country level), which are more likely to be subject to one-time exporting behavior. Appendix

Table 2 shows that out of the �rms that did not export to country c in t � 1 but then export to
c in t, almost an average of 60% of them would stop exporting in t + 1. These �rms that tested

the market and decided to retreat should not be considered as starters. For the signi�cance of

the research, these one-time exporters should not be considered as an important step of transition

towards reliance on OE.

Notice that Group 2, which already exported to c in year t� 1, is not in our sample of analysis
since we are looking at new export transactions in t. Variation for this type of �rms, such as

dropping a country or product, is important. We leave an analysis for those trade dynamics for

future research. In sum, Yirct is de�ned as follows:

13The subscripts denote �rm i, city r, country c, and year t. The subscript for country is replaced by product j
when we study the product dimension of the extensive margin.
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Yirct =

8<: 1 if Xirc(t�1) = 0, Xirct > 0 and Xirc(t+1) > 0 (new exports)

0 if Xirc(t�1) = 0, Xirct > 0 and Xirc(t+1) = 0 (one time)
(1)

We therefore investigate whether EP presence increases the probability of OE �rms adding a

new product to their export portfolio, or start exporting to a new country, in year t relative to

staying put that year or exporting for a single year and then dropping from exports. Considering

transactions that survive at least 2 years is meaningful as we believe those constitute true product or

country addition. Recent literature has reported that a large number of exporters export for a single

year. Eaton et al. (2009) report that 30% of Colombian exporters are single-year exporters; and

according to Amador and Opromolla (2008) single-year exporters represent 20% of total Portuguese

exporters.

Using data on US imports at the 10-digit HS level of product disaggregation, Besedes and Prusa

(2006) �nd that more than half of all trade relationships are observed for a single year. Besedes

and Prusa (forthcoming) use export data at the 4-digit SITC level of product disaggregation for

46 countries between 1975 and 2003. They show that export duration is remarkably brief, with

median survival time of 1 year for most regions.14 This incidence of single-year transactions is

particularly severe when considering within-�rm transactions along the product or destination-

country extensive margins. Given this very high incidence of single-year exports, it is relevant to

benchmark the incidence of market expansion at the �rm-level with transactions that remain in

export markets for a single period and then drop.

We also investigate how spillovers from EP a¤ect the intensive margin of exports (export volume)

by OE �rms. For this analysis our key dependent variable is the log of export value of new export

transactions, i.e. the �rst export year to a new destination, or of a new product in year t for �rm i.

6.2 Results

6.2.1 Spillover E¤ects on the Number of New Countries Served from the City

How do EP �rms a¤ect the range of countries served by OE �rms? In this section we investigate

the presence of spillovers from EP �rms on the extensive margin of OE exports along the country

dimension. The goal is to investigate whether the prevalence of EP �rms in the same city-country

cell a¤ects the probability that OE �rms start exporting to the same country. Before we turn to

examining the spillover e¤ects using transaction-level data, we conduct city-country level analysis to

examine how the presence of EP �rms a¤ects the number of transactions involving new destinations

served by OE �rms within a city-country.
14Similar results have been found by Brenton et al. (2009).
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To this end, we correlate the number of new transactions to country c added by OE �rms and

the spillover variable in the same city-country. Since the dependent variable is a count variable,

we use a negative binomial model, similar to Chen and Swenson (2008), to estimate the following

speci�cation:

#new_transcrt = �Scrt�1 + [Ic + Ir + It] + �crt; (2)

where #new_transicrt is the number of new OE transactions to country c in city r in year t. We

include country, city, and year �xed e¤ects (Ic; Ir; It) to control for all unobserved country- and

city-speci�c characteristics, as well as business shocks that a¤ect country-scope expansion by OE

�rms in the region. Scrt�1 is the spillover measure from EP �rms in the city-country in year t� 1,
which takes one of two following values:

1. the log of the number of EP �rms in region r exporting to country c in the previous year;

2. the log of export value by EP plants in the (rc; t� 1) cell.

Similar measures for multinational presence have been used by Aitken et al. (1997), Bernard

and Jensen (2004), Henderson (2003), Chen and Swenson (2008), among others.15 We use the

spillover measure lagged by one year (Srct�1) as an attempt to reduce the impact of potential

reverse causality.16

Results reported in Table 6 show a positive relationship between the prevalence of EP �rms

and the number of new transactions added by OE �rms at the city-country cell. The coe¢ cient on

the spillover proxy is always positive and statistically signi�cant at 1% level, suggesting positive

spillovers from the prevalence of EP �rms on the number of new transactions to a given country

served by OE �rms. Columns (1) to (4) of Table 6 report results for the full sample of �rms, both

state and private. The interpretation of economic size of the spillover coe¢ cient suggests that a one-

standard-deviation increase in the (log) number of EP �rms (1.246 in value, as is shown in Appendix

Table 5) would increase the number of new transactions to a country from 1 (the median) to 1.38.17

Columns (5) to (8) exclude state-owned enterprises and include only private �rms. Columns (9)

to (12) exclude foreign-owned �rms and joint ventures, and include only domestic private �rms.

Results for spillover e¤ects remain robust across all samples in sign, size, and signi�cance.
15Aitken et al. (1997) and Bernard and Jensen (2004) have used the share of total sales attributed to foreign �rms.
16To formally tackle potential reverse causality, that is, the possibility that EP �rms enter into cities where there

are more ordinary exporters, in research in progress we use import tari¤s data as well as Chinese IO table (127x127
industries), to calculate weighted average of cost shocks for EP �rms (at the industry level), which can be used as IV
for ln(number of EP) or ln(sales of EP) in �rm-level regressions.
17Given b�, the estimated coe¢ cient, a negative binomial model implies that one unit change in the ln(number of EP

�rms) would increase ln
�
#num_ trans

on_ impact
crt

#num_ transbasecrt

�
by b�. If we evaluate the impact at the median value (#new_trans

= 1), the number of new transactions to country c will increase from 1 to exp(b� � 1:246) � 1:38:
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We also investigate the presence of spillovers from EP �rms serving other countries (besides c).

In the samples of private and domestic-private �rms we �nd evidence of negative and signi�cant

spillovers from EP �rms serving other destinations. This suggests a possibility of crowding out

from exports to other countries. In sum, our results show that increased presence of EP �rms in

a city serving a country increases the number of new transactions added by OE �rms selling to

the same country. Importantly, positive spillovers are con�ned within the same destination. Any

spillover e¤ects to other destinations, if any, appear to be negative.

[Table 6]

6.2.2 Spillover E¤ects on the Extensive Margin - Country Addition by the Firm

In this section we investigate the existence of EP spillovers to OE�s choice of destinations. The

prediction we examine is that OE �rms may learn from EP �rms about destination markets that

they have never served before. The objective is to assess whether the presence of EP �rms a¤ects the

probability of OE �rms adding a new destination country to their export portfolio. In particular,

we estimate the following speci�cation:

Yirct = �Srct�1 + Zit�1 + [Ict + Irt] + �irct; (3)

where the dependent variable Yirct captures the incidence of market expansion and is de�ned in

(1), i, r , c, and t stand for �rm, city, country, and year, respectively. Ict and Irt are country-year

and region-year �xed e¤ects respectively, which capture unobserved country-speci�c demand shocks

(e.g. recession in the destination country) and region-speci�c supply shocks (e.g. industrial policy).

For instance, the local government (province or city) may have implemented policies to promote

exports. That would increase the probability of all exporters expanding the scope of destination

countries.

Scrt�1 is our measure for the prevalence of EP, as explained in the previous section. We also

control for �rm lagged sales (Zit�1) to proxy for the �rm�s capability to expand in destination

scope. To capture all unobserved �rm characteristics, we also include �rm �xed e¤ects to check the

robustness of our results. Since our regressor of interest (rc) is at a higher level of aggregation than

our dependent variables (irc), we cluster standard errors at the city-country (rc) level (Moulton,

1990).

We estimate (3) using a linear probability framework, similar to Bernard and Jensen (2004).
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The bene�t is that we can control for �rm �xed e¤ects, which cannot be done with a Probit model.

The well-known drawback is that there is no justi�cation why the relation should be linear.18 Our

variable of interest is the measure of spillovers from EP �rms to OE �rms.�

Table 7a reports the results. Overall the results show a consistent support for the hypothesis

that the presence of EP �rms exporting to a country increases the probability that OE �rms start

exporting to the same country. In columns (1) through (4), we measure the source of EP spillovers

by the log of the number of EP �rms in city r exporting to country c in year t� 1 in odd columns,
and by the log of export value by EP �rms in the same city-country cell in even columns. City-year

and country-year �xed e¤ects are always included. Standard errors are clustered at the city-country

level.

The coe¢ cient on the spillover proxy is always positive and statistically signi�cant, suggesting

that prevalence of EP �rms in the same city exporting to a country induces OE �rms to start

exporting to that country. The impact is economically signi�cant. The coe¢ cient of 0.007 in

column (1) suggests that a one-standard deviation increase in the number of EP �rms exporting

to c (29.2) above the median in the locality increases the probability of OE starting to export to c

by about 5 percentage points. The e¤ect is 2 percentage points when we use the log of EP sales as

the spillover measure. In columns (3) and (4), we add the OE �rm total sales in the previous year

as a control. Results remain robust.

In the last two columns, we add the presence of EP �rms in the same city serving other des-

tinations. The goal is to examine whether knowledge spillovers to exports cross country groups.

We continue to �nd positive and signi�cant spillovers within the same destination group, but no

spillovers from EP �rms serving other countries (the coe¢ cient is statistically insigni�cant). In

sum, we �nd strong evidence that existing EP �rms selling to a country increase the likelihood of

OE �rms starting to export to the same country, but there is no evidence of cross-country e¤ects.

These results imply that our proposed channel of learning about foreign markets is market speci�c.

[Table 7a]

Table 7b reports results of similar exercises as in Table 7a, but we include �rm �xed e¤ects to

control for all unobserved �rm characteristics, and continue to include country-year �xed e¤ects.

The main results obtained in Table 7a become stronger, both economically and statistically. The

coe¢ cient on the spillover measures is always positive and statistically signi�cant at 1% level.

Results in columns (1) and (3) suggest that a one-standard deviation increase in the number of EP
18Angrist and Pischke (2009) and Wooldridge (2002) argue that the average marginal e¤ects from the logit estimates

are normally very close to the linear estimates.

16



�rms exporting to a country increases the probability that OE start exporting to the same country

by around 6 percentage points (compared to 5 percentage points when �rm �xed e¤ects are not

included). The e¤ect increases to around 11 percentage points when we use the sales of EP �rms to

proxy for spillovers (columns (2) and (4)). Columns (5) and (6) investigate whether the prevalence

of EP �rms in the city serving other countries a¤ects the export participation decision of OE �rms

on the country dimension. Interestingly, in column (5), we �nd negative spillover e¤ects from EP

�rms serving other countries. One possible explanation is that while learning about a country is

limited to EP �rms serving that country, the presence of EP �rms serving other countries may

induce market stealing, as is proposed by the literature to rationalize the presence of negative

horizontal spillovers from FDI (see, for example, Javorcik, 2004).

[Table 7b]

Regression results reported in Appendix Table 3 are obtained from a sample that excludes

state-owned companies. Spillovers from EP �rms remain positive and statistically signi�cant at

the 1% level. Overall, the results remain robust in sign, size and signi�cance. We continue to

�nd in column (5) evidence of negative spillovers from EP �rms serving other countries, suggesting

potential market stealing by EP �rms.

Next, we examine whether destination market characteristics a¤ect the magnitude of spillovers.

We investigate the hypothesis that learning is more important for markets that are more di¢ cult

to penetrate. If knowledge about a market is negatively related with its distance from China, and

is positively correlated with the economic size, we expect larger spillover e¤ects on OE export

participation in more distant or smaller destinations. To examine this claim, we estimate the

following speci�cation

Yirct = �Srct�1 +  (�c � Srct�1) + �Zit�1 + [Ict + Irt] + �irct; (4)

where Yirct is de�ned in (1). �c is lnGDPc to proxy for popularity, and is ln dist or ln (culural_dist)

to proxy for the degree of information asymmetry. If the net bene�ts of EP spillovers are larger

for markets that are harder to penetrate ("tougher" markets), such as more distant �or smaller

economies,  > 0.

Table 8 reports results from estimating (4). We control for country-year and �rm �xed e¤ects

to take into account unobserved country-speci�c demand shocks and �rm characteristics. From

columns (1) through (4), ln(number of EP �rms) is used as the spillover measure, while from
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columns (5) through (8), ln(sales of EP) is used. In column (1), we examine whether geographic

distance between China and the destination country a¤ects the potential for knowledge spillovers.

We �nd that the spillover e¤ects are weaker for more distant destinations. While the estimated

coe¢ cient on the spillover variable remains positive and signi�cant at the 1% level, the coe¢ cient

on the interaction term between the spillover variable and the log of distance is negative and

statistically signi�cant (at the 5% level). This result is robust to the use of total sales by EP �rms

to measure the source of spillovers (column (5)).

In columns (2) and (6), we use genetic distance to proxy for cultural dissimilarity between

China and the destination country. The hypothesis is that Chinese exporters know little and thus

are more uncertain about a market that is more culturally dissimilar from China. The presence

of EP is hypothesized to close this information gap. We obtain results that are quite similar to

those from examining the geographic distance e¤ect (columns (1) and (5)). While the coe¢ cient

on the stand-alone spillover variable is positive and signi�cant, the interaction term between the

spillover variable and genetic distance is negative and statistically signi�cant. This result suggests

that spillovers from EP are weaker for countries that are culturally more distant from China. In

other words, the extent that EP can help close the information gap between the ordinary exporters

and the foreign markets is limited.

In columns (3) and (7), we use ln(GDP) of the destination country to represent the ease of

market penetration. In terms of information asymmetry, if larger markets are currently served

by many exporters, knowledge about larger markets is also relatively more abundant. We would

expect a positive relationship between the size of the market and spillover e¤ects. Our results,

however, suggest no relation between the spillover e¤ects and size of the market (columns (3) and

(7)).

Besides market size, we consider per-capita income as another factor that a¤ect the spillover

e¤ects. If knowledge about a market increases with the income level of the average consumers in

the country, the spillover e¤ects would be weaker for richer countries, as the potential for learning is

lower compared to a poorer country. In columns (4) and (8) we include the interaction term between

ln(gdp per capita) and the spillover measures. The coe¢ cient on the interaction term is positive and

statistically signi�cant. This suggests that the spillover e¤ects are stronger for richer destination

countries. In sum, the results from Table 8 show that if we interpret spillovers as evidence of

learning from EP about which markets to export, then there appear to be weaker spillovers on

exports to more distant markets (both geographically and culturally), whilst the spillover potential

is higher for richer markets. This evidence contrasts the conjecture that learning potential is higher

for markets that are harder to penetrate.
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[Table 8]

6.2.3 Spillover E¤ects on the Number of New Products Exported from the City

Does the presence of EP �rms a¤ect the OE �rms�product scope of exported goods? In this section

we investigate the presence of spillovers from EP �rms on the extensive margin of OE exports on

the product dimension. The aim is to investigate whether the prevalence of EP �rms in the same

industry and city a¤ects the probability that OE �rms start exporting a new product in the same

industry. Before turning to the analysis using transaction-level data, we provided city-industry

evidence to examine whether EP presence and OE�s product expansion are related.

We correlate the number of new exported products (a HS 8-digit category) and the spillover

measures across city-industry-years, following Chen and Swenson (2008). Since the dependent

variable is a count variable truncated at 0, we use a negative binomial model to estimate the

following speci�cation:

#new_transjrt = �Sjrt�1 + [Ij + Ir + It] + �ijrt; (5)

where #new_transjrt is the number of new HS 8-digit products in industry j (HS2) that are

exported from region r in year t. We include industry, city, and year �xed e¤ects (Ij ; Ir; and It)

to control for all unobserved industry- and region-speci�c characteristics, as well as global macro

shocks. Robust standard errors are reported. Sjrt�1 is the spillover measure, which can be one of

the following two measures:

1. the log of the number of EP �rms exporting in industry j and region r in the previous year

(t� 1);

2. the log of export value by EP plants in the (jr; t� 1) category;

[Table 9]

Results reported in Table 9 show that the there is a positive relationship between the prevalence

of EP �rms and the number of new products exported at the city-industry level. The coe¢ cient

on the spillover proxy is always positive and statistically signi�cant at 1% level, suggesting that an

increased presence of EP �rms in a city-industry cell has a positive impact on the number of new
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products exported by OE �rms within the same city-industry. Columns (1) to (4) of Table 9 report

results for the full sample of �rms; columns (5) to (8) are for private �rms only, and columns (9) to

(12) are for domestic-private (excluding foreign-owned �rms and joint ventures). The positive and

signi�cant spillovers from the prevalence of EP �rms in same city-industry are robust, regardless

of the ownership types of �rms.

When we exclude state-owned �rms, the spillover coe¢ cients are larger than for the full sample

of �rms. This suggests that privately owned �rms exhibit more scope for learning spillovers in terms

of adding new products to their export portfolio. We also investigate the existence of spillovers

arising from EP �rms in other industries. The results show that spillovers from other-industry EP

�rms are negative and statistically signi�cant when the (log) number of EP �rms is used as source

of spillovers. In sum, our results show that increased presence of EP �rms increases the number of

new HS8-digit products exported by OE �rms in an city-industry, and the positive spillovers are

con�ned at the industry level.

6.2.4 Spillover E¤ects on the Extensive Margin - Product Addition by the Firm

We now turn to the analysis of the existence of spillovers on the extensive margin of product

addition at the �rm-level. We investigate how the probability that OE �rms start exporting a new

product is a¤ected by the prevalence of EP �rms in the same industry and city. The regression

speci�cation for product scope is the following

Yijrt = �Sjrt�1 + �Zit�1 + [Ijt + Irt] + �ijrt; (6)

where i indexes �rm, r represents a region (city), j represents industry; t stands for year. Ijt and

Irt are industry-year and city-year �xed e¤ects respectively, which capture unobserved industry-

and region-speci�c trends. Sjrt�1 is our proxy for the presence of EP spillovers explained above.

To capture all unobserved �rm characteristics, we control for �rm �xed e¤ects as robustness. The

dependent variable is de�ned as follows

Yijrt =

8<: 1 if Xijr(t�1) = 0, Xijrt > 0 and Xijr(t+1) > 0 (new exports)

0 if Xijr(t�1) = 0, Xijrt > 0 and Xijr(t+1) = 0 (one time)
(7)

Note that, as for the case of market expansion, we do not consider one-time transactions as new

transactions and set Yijrt = 0 if a �rm exports a new product in t but drops it from exports the

following year. We therefore investigate whether EP presence increases the probability of OE �rms

adding a new product to their export portfolio in year t and continue exporting it in t+1, relative
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to staying put that year or exporting for a single year and then dropping it from exports.

Results reported in Tables 10a-b show consistent support for the hypothesis that increased

presence of EP �rms raises the probability that OE start exporting new products within the same

industry. Table 10a presents the results from estimating (6). Odd columns report results when

using the (log) number of EP �rms (log of number of EP �rms) as a source of spillovers, and

even columns use sales of EP �rms. As is shown, the coe¢ cient on the spillover variable is always

positive and statistically signi�cant at the 1% level. It shows that an increase in the presence of

EP �rms in the same industry and city would induce ordinary exporters to expand product scope

within the same industry. The impact is economically meaningful. In particular, the estimated

coe¢ cient shows that an increase in the number of EP �rms exporting in a city-industry by one-

standard deviation (16) above the median increases the probability of OE exporting a new HS-8

digit product by around 16 percentage points (column(1)). The e¤ect is around 13 percentage

points when sales of EP �rms are used to measure spillovers (column (2)). In columns (3) and (4)

we add the �rm�s total sales in the previous year as control. Results remain robust.

In the last two columns we investigate the presence of spillovers from EP �rms in the city

exporting in other industries. The coe¢ cient on the variable for other-industry EP presence in

column (5) is negative and statistically signi�cant. This suggests that the positive spillovers from

EP exporters are con�ned to the same industry. Table 10b reports results for similar exercises but

controlling for industry-year and �rm �xed e¤ects, essentially capturing all �rm-speci�c unobserved

capability of exports. We continue to �nd positive and signi�cant spillovers from EP �rms in the

same industry on OE�s probability of adding a new exported product. A one-standard deviation

increase in the number of EP neighbors increases the probability of adding an export product by

around 9 percentage points (columns (1) and (3)). The impact is around 10 percentage points

when using the sales of EP to proxy for spillovers (columns (2) and (4)). As shown in column (5),

spillovers from EP �rms in other industries remain negative.

[Table 10]

Appendix table 4 reports results for identical exercises over the sample with state-owned enter-

prises excluded. Results from Table 10b remain robust in sign, size and signi�cance. In sum, results

reported in this section show that EP prevalence in the same city-industry increases the probabil-

ity of an OE �rm adding export products in the same industry. Spillovers from other-industry EP

�rms, if any, are negative, suggesting that positive EP spillovers are con�ned to the same industry.

Next we examine whether information spillovers vary across industries. A number of facts re-
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ported in the literature show that trade in homogeneous and di¤erentiated products di¤er. For

example, Rauch (1999) shows that proximity and common language/colonial ties are more impor-

tant for di¤erentiated products. Feenstra and Hanson (2004) show that markups are higher for

di¤erentiated goods. Fink et al. (2005) show that communication costs are more important for

trade in di¤erentiated products than for trade in homogenous products. Besedes and Prusa (2006)

�nd evidence that di¤erentiated products are traded longer than homogeneous goods.

The hypothesis we investigate is whether the potential for learning is stronger for more complex

or di¤erentiated products than for homogeneous products. If product j is more complex or di¤er-

entiated, uncertainty or information asymmetry regarding sales of the product in export markets

would be higher. For instance, demand is more sensitive to consumers�tastes, which oftentimes are

not observable and can be revealed by actual sales. To examine any varying spillover e¤ects across

industries, we estimate the following

Yijrt = �Sjrt�1 +  (�j � Sjrt�1) + �Zit�1 + [Ijt + Irt] + �irct; (8)

where Yijrt is de�ned in (7), Sjrt�1 is our measure of spillovers; Ijt and Irt are industry-year and

region-year �xed e¤ects respectively; we also include �rm �xed e¤ects to control for all unobserved

�rm characteristics to check the robustness of the results. A positive  implies a higher potential

spillover for the industry characteristics under study. �j captures one of our measures of product

(horizontal) di¤erentiation or quality (vertical) di¤erentiation.

Our main measure of horizontal di¤erentiation is the elasticity of substitution estimated by

Broda and Weinstein (2006). The authors estimate product-speci�c elasticities of substitution be-

tween varieties imported into the US. The measures are available at the HS 10-digit categories. We

aggregate these numbers up to HS2 by taking means.19 Another measure of product di¤erentiation

we use is Rauch�s (1999) classi�cation of simple goods and complex goods. Using Rauch�s data,

we construct a dummy for di¤erentiated products. The dummy variable equals one if the product

is not reference priced and is not traded on organized exchanges, and zero otherwise. We then

convert data into HS6-digit level, as explained in section 4.

Another industry characteristic we use to study spillover e¤ects is quality (vertical) di¤erenti-

ation. The �rst measure of vertical di¤erentiation for our analysis is �quality ladder" proposed by

Khandelwal (2009). These measures are constructed based on US import data. We consider that

importing countries�demand structure can better re�ect the demand attributes, especially demand

for quality, in developed countries that import Chinese products. We aggregate the measures up

19We also try medians, results remain robust.
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to HS 2-digit as explained in section 4.

Other measures of vertical di¤erentiation we use include research and development (R&D)

intensity and advertising intensity of the product. We use data from the Chinese National Bureau

of Statistics in 2005 to construct these variables. For each Chinese �rm, we compute R&D intensity

and advertising intensity as the ratio of advertising and R&D expenditures to total sales in 2005.

We then map the 4-digit Chinese industry classi�cation into HS 2-digit level. We use Chinese

�rm-level data to construct these measures, to better re�ect the marketing and R&D investment

practices speci�c to Chinese exporters.

[Table 11]

Table 11 presents the results from estimating (8). In odd columns we use the log of the number

of EP �rms to measure spillovers while in even columns we use log of sales of EP �rms. The results

for horizontal product di¤erentiation, using Broda and Weinstein�s (2006) elasticity of substitution,

are reported in columns (1) and (2). While the coe¢ cient for the spillover proxy is positive and

statistically signi�cant at the 1% level, the coe¢ cient on the interaction term between the spillover

measure and the measure for product di¤erentiation is negative and statistically signi�cant. This

result suggests that spillovers appear to be weaker for industries in which products are more sub-

stitutable. More substitutable goods are potentially exposed to tougher competition. Our result

suggests that market-stealing may exist from the presence of EP �rms. Market-stealing has also

been proposed as a reason for negative horizontal spillovers in the FDI literature (Javorcik 2004;

Aitken and Harrison 1999, among others).

However, when we use Rauch�s (1999) classi�cation of homogeneous and di¤erentiated prod-

ucts, the coe¢ cient on the interaction between the spillover proxy and the dummy for product

di¤erentiation, is not statistically signi�cant. We therefore do not �nd evidence consistent with the

hypothesis that the potential for learning is higher for more di¤erentiated products.

Results for quality di¤erentiation using the "quality ladder" measure are reported in columns

(11)-(12). Whilst the coe¢ cient on the proxy for spillovers is positive and statistically signi�cant,

the interaction term between spillovers and the quality measure is negative and statistically sig-

ni�cant. This suggests that the potential for learning is weaker for more quality-di¤erentiated

products. Consistent with these results, columns (7) and (8) show that EP contacts in the same

industry and city have less potential to a¤ect OE �rms decision to start exporting R&D intensive

products. We obtain a negative and statistically signi�cant coe¢ cient on the interaction term be-

tween the spillover measure and R&D intensity. When using advertisement intensity, we continue
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to �nd no evidence of larger spillovers for more di¤erentiated products; the coe¢ cients reported in

columns (9 and (10) are generally insigni�cant.

In sum, the results presented in this section show that the presence of EP �rms in the same

city and industry enhances ordinary exporters export performance, in terms of increased export

participation along the product dimension. We �nd that the presence of EP �rms increases the

probability that OE add new export products in the same industry. Despite the positive spillovers,

we do not �nd evidence supporting the hypothesis that the potential to learn is higher for more

di¤erentiated products. The results when using quality ladder and R&D intensity seem to show the

opposite �spillovers appear to be weaker for more vertically di¤erentiated products, or products

that are more quality-di¤erentiated. We also �nd that the potential for spillovers is weaker in

industries where products are more substitutable (with a lower elasticity of substitution), suggesting

that market-stealing by EP �rms may exist.

6.2.5 Spillover E¤ects on the Intensive Margin

In this section we examine how spillovers from EP �rms a¤ect the intensive margin of exports by

OE �rms. To investigate the e¤ect of the presence of EP �rms on the export volume of new OE

transactions, that is, the �rst export year to a new destination, or of a new product, we estimate

the following speci�cation

lnXirct = �Srct�1 + Zit�1 + [Ict + Irt] + �ijrct; (9)

where Xijrct is the value of exports at the �rm-city-country level for a new transaction, and the

other variables are as de�ned above. We include country-year and city-year �xed e¤ects to account

for unobserved country- and city-speci�c trends, and �rm �xed e¤ects to control for unobserved

�rm characteristics to check robustness. The results, reported in Table 12, uniformly show that

increased presence of EP exporters in a city exporting to a country increased the volume of exports

of OE for new-country export transactions. The coe¢ cient on the spillover proxy is positive and

statistically signi�cant across speci�cations and for both measures of spillovers, size and presence

of EP �rms in the same city exporting to the same country. They are also of similar magnitude

across speci�cations.

The results also show that spillovers from EP �rms serving other countries are always negative

and statistically signi�cant in most cases. Columns (5) through (8) report results when controlling

for country-year and �rm �xed e¤ects, essentially controlling for all unobserved �rm characteristics.

Results remain robust. In sum, we �nd evidence for positive spillovers from EP presence for the
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intensive margin of OE exports as well. In particular, the volume of exports for new OE export

transactions increases with the presence of EP �rms serving the same destination. This result is

consistent with the main �ndings in Rauch and Watson (2003). Rauch and Watson (2003) develop a

model where developed country buyers search for a supplier in a less developed country. They show

that matched �rms can �start small�with a trial order in an environment where foreign buyers are

unfamiliar with the suppliers ability to successfully �ll a large order. They show that information

improvements may increase transaction size. Our results suggest that spillovers from EP �rms act

through reducing uncertainty about the international market, allowing �rms to make more informed

judgments about new trade transactions.

[Table 12]

We also investigate the presence of spillovers from EP �rms for the intensive margin along the

product dimension. We regress the export value of new product transactions at the �rm-product-

city level on our spillover proxy and the other regressors explained above. The results are reported

in table 13. We �nd evidence of positive and signi�cant spillovers from EP along the product

intensive margin as well. Conditional on introducing a new product line (HS8-digit category), the

volume of exports of OE for the new transaction is larger if there were more EP �rms operating in

the same city-industry in the previous year.

Columns (1) to (4) of table 13 report results when industry-year and city-year �xed e¤ects

are controlled for. We obtain a positive and statistically signi�cant coe¢ cient at 1% level on the

spillover proxy. Columns (3) and (4) include the �rm�s sales in the previous year as additional

regressor. Results remain robust. The coe¢ cient on the spillover variable is also of similar magni-

tude across speci�cations. Consistent with what has been reported above, we �nd no evidence of

spillovers from EP �rms exporting in other industries. The coe¢ cients are statistically insigni�cant.

Columns (5) through (8) report results for similar exercises but controlling for industry-year

and �rm �xed e¤ects. We continue to �nd positive and signi�cant spillovers from EP �rms on the

intensive margin of OE exports. The coe¢ cients are also larger. However, we now �nd evidence of

negative spillovers from EP �rms exporting in other industries. In sum, the results reported in this

section show that the volume of exports for new OE export transactions increases with the presence

of EP �rms operating in the same city and industry or serving the same destination country. This

result is consistent with our �ndings reported in previous sections for the extensive margin, that

spillover e¤ects can act through reducing uncertainty about export prospects, as postulated by

Rauch and Watson (2004).
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[Table 13]

7 Conclusions

Recent empirical and theoretical literature on international trade has studied how �rms break into

foreign markets. Empirical literature has showed that �rms typically start exporting small volumes

to a single country as a test for further expansion. A recent theoretical literature incorporates search

and learning by exporters in foreign markets to understand the small size of new exporters and

initial small-scale exporting to neighbor countries. This paper adds to the literature on learning by

exporters about which foreign markets to serve and which products to export. We provide evidence

on a di¤erent type of learning to export � learning from export processing (EP) �rms which are

approached directly by foreign clients to assemble inputs into �nished goods. By observing the

product mix and product-destination combinations of EP �rms, ordinary exporters (OE) learn

about where to and what products to export to seek pro�ts. We use transaction-level data (�rm-

product-city-destination) for the universe of Chinese �rms that participate in international trade

over the period 2000-2006. We show that EP exports induce OE �rms�exports on both the extensive

and the intensive margins, along the country and product dimensions. To the best of our knowledge,

this is the �rst paper studying spillover e¤ects from EP to OE sector.

Our �ndings can be summarized as follows. On the destination-country dimension, an increase

in the presence or size of EP �rms increases the probability that an OE �rm starts exporting to

the same destination from the same city. The e¤ect is economically signi�cant. A one-standard

deviation increase in the presence (size) of EP �rms exporting to a country increases the probability

that OE start exporting to the same country by 6 (11) percentage points. Importantly, the spillover

e¤ects are con�ned within the same country group, that is, the presence of EP �rms serving other

destinations has no positive impact on export participation. This e¤ect lends support to our

hypothesis that learning is market speci�c. Results also show that spillovers appear to be stronger

for bigger and richer markets, and weaker for more distant markets (both geographically and

culturally).

Along the product extensive margin we �nd that the prevalence of EP in the same city-industry

increases the likelihood of an OE �rm adding export products in the same industry. These results are

robust when we control for �rm or city-year �xed e¤ects. In particular, a one-standard deviation

increase in the presence (size) of EP �rms increases the probability that OE add a new export
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product by 9 (10) percentage points. Again, spillovers from other industries, if any, are negative,

implying that the positive impact of EP presence is con�ned in the same industry. We also �nd that

for industries in which products are more substitutable or more di¤erentiated, spillovers appear to

be weaker, suggesting that market-stealing, a proposed reason for negative horizontal spillovers in

the FDI literature, may exist from the presence of EP exports.

EP spillovers are found on the intensive margin as well. Conditional on adding a new product

line (a HS 8-digit category), the volume of the new transaction by OE �rms is larger if there

were more EP �rms operating in the same city-industry cell in the previous year. Similarly, for

a new OE export transaction (i.e., �rst export year to a new destination), the volume of exports

increases with the presence of EP �rms serving the destination. These results are consistent with our

�ndings about the extensive margin, showing that spillovers could reduce uncertainty about export

prospects for new entrants. Since many developing countries rely on EP to promote trade and

growth, our results about EP spillovers can shed light on potential developing countries�transition

from dependence on EP to exports of a country�s own brands.
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Table 1 - Summary Statistics

2000 2002 2004 2006 2000 2002 2004 2006
Firm level
Number of products
Mean 8 9 10 10 4 4 4 4
Median 3 3 3 3 2 2 2 2
Stand. Dev 29 37 37 35 14 13 12 11

Number of destinations
Mean 5 6 6 7 4 5 5 6
Median 2 2 3 3 2 2 2 2
Stand. Dev 8 9 9 10 7 7 8 9

Exports (thousands US$)
Mean 1264 1434 1844 2376 3848 4802 7666 10935
Median 166 231 289 380 468 498 615 751
Stand. Dev 9347 8923 12929 19041 38205 56797 95650 149233

Agregate Level
Number of firms 41057 54678 87759 119619 29918 32707 39298 43903
Number of products 4470 4932 5367 5687 3343 3470 3669 3797
Number of destinations 175 181 199 200 149 151 164 170
Exports (US$ millions) 51916 78423 161817 284223 115122 157044 301273 480082

Ordinary Exporting Export Processing



Table 2 - Percentage of Multiproduct Firms

Number of products 2000 2002 2004 2006 2000 2002 2004 2006
1 31.15 29.39 28.66 27.01 39.6 39.59 38.88 39.16
2 18.07 17 16.42 16.29 19.56 19.23 19.23 19.3
3 11.17 11.37 10.66 10.85 10.93 11.1 11 10.9
4 7.77 7.92 7.69 7.78 7.13 7.04 7.14 6.95
5 5.46 5.66 5.75 5.92 4.84 4.91 4.77 4.85
6-10 13.1 14.16 14.26 14.8 10.02 10.26 10.59 10.4
11-30 9.47 10.44 11.21 11.92 6.77 6.75 7.15 7.18
31+ 3.82 4.06 5.35 5.42 1.15 1.12 1.23 1.26

Table 3 - Percentage of Exports by Multiproduct Firms

Number of products 2000 2002 2004 2006 2000 2002 2004 2006
1 11.56 9.51 9.01 8.15 13.07 12.06 10.38 10.51
2 7.03 7.41 7.63 7.32 12.01 12.26 10.11 10.83
3 6.16 7.64 7.44 7 10.83 9.62 8.01 9.94
4 6.76 5.38 5.02 6.22 10.44 9.02 9.11 5.98
5 4.15 5.01 4.26 4.9 6.62 7.1 8.21 5.25
6-10 14.2 15.67 16.12 16.08 19.17 18.13 16.7 16.72
11-30 16.73 18.23 21.02 22.03 16.15 17.74 17.3 18.44
31+ 33.42 31.14 29.49 28.29 11.71 14.06 20.18 22.32

Ordinary Exporting Export Processing

Ordinary Exporting Export Processing



Table 4 - Percentage of Multi-destination Firms

Number of destinations 2000 2002 2004 2006 2000 2002 2004 2006
1 40.55 35.57 33.4 30.82 47.07 44.51 42.48 38.7
2 17.18 16.21 15.08 14.85 17.26 16.7 16.75 16.38
3 9.05 9.46 9.19 9.07 8.24 8.62 8.21 8.73
4 5.85 6.23 6.43 6.51 5.1 5.13 5.24 5.6
5 4.31 4.78 4.84 5.11 3.4 3.75 3.86 4.32
6-10 11.27 12.9 13.8 14.59 9.23 9.93 10.52 11.43
11-30 9.93 12.41 14.27 15.69 8.33 9.69 10.86 12.16
31+ 1.86 2.44 3 3.36 1.37 1.68 2.09 2.69

Table 5 - Percentage of Exports by Multi-destination Firms

number of destinations 2000 2002 2004 2006 2000 2002 2004 2006
1 11.77 9.28 7.64 6.43 14.53 11.04 8.85 6.07
2 7.12 6.35 5.3 5.26 9.31 7.66 7.4 5.77
3 5.01 5.46 4.78 4.25 5.47 6.34 3.79 3.56
4 4.46 3.8 3.75 4.05 5.27 4.43 3.8 2.8
5 3.45 3.97 3.54 3.5 4.11 4.13 2.86 2.96
6-10 16.42 14.7 15.29 15.96 14.86 13.09 10.78 10.89
11-30 25.65 29.28 31.57 31.86 27.56 29.47 33.21 30.84
31+ 26.12 27.16 28.12 28.68 18.89 23.83 29.32 37.11

Ordinary Exporting Export Processing

Ordinary Exporting Export Processing



Table 6 - Number of new export markets added
Negative Binomial Model

Dep Var # of new countries (region-country-year)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Ownership Type

ln(# EP, same country) 0.257*** 0.253*** 0.249*** 0.254*** 0.212*** 0.213***
(57.70) (56.41) (53.93) (54.60) (28.43) (28.75)

ln(sales by EP, same country) 0.0577*** 0.0575*** 0.0538*** 0.0538*** 0.0458*** 0.0436***
(32.69) (32.39) (28.64) (28.69) (15.05) (14.50)

ln(# EP, other country) 0.0588*** -0.0892*** -0.299***
(5.90) (-8.05) (-14.54)

ln(sales by EP, other country) 0.0561*** -0.0130* -0.161***
(8.84) (-1.80) (-12.63)

Year FE Y Y Y Y Y Y Y Y Y Y Y Y
Country FE Y Y Y Y Y Y Y Y Y Y Y Y
City FE Y Y Y Y Y Y Y Y Y Y Y Y

N 61538 61538 61469 61469 44306 44306 44287 44287 23689 23689 23680 23680
log-likelihood -118865 -119966 -118763 -119846 -91826 -92813 -91764 -92782 -42677 -42950 -42570 -42861

t-stats based on robust standard errors are reported in parathensis.
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
See equation (2) for the estimation specification .

Domestic Private OnlyPrivate Only (include Foreign)All



Table 7a: New Country?
Linear Probability Model

Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6)

ln(# EP, same destination) 0.00666*** 0.00670*** 0.00857***
(3.83) (3.86) (5.33)

ln(sales by EP, same destination) 0.00102* 0.00103* 0.00125**
(1.69) (1.71) (2.34)

ln(# EP other destination) 0.0531
(1.45)

ln(sales by EP other destination) 0.00778
(0.76)

ln(firm total exports) 0.000263 0.000222 0.000252 0.000212
(0.72) (0.60) (0.69) (0.58)

Country x Year FE Y Y Y Y Y Y
City x Year FE Y Y Y Y Y Y

N 787085 787085 787085 787085 786614 786614
r2 .0105 .0105 .0105 .0105 .0106 .0105

t statistics, based on standard errors clustered at the (country x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
The dependent variable is defined in equation (1)
See equation (3) for the estimation specification.



Table 7b: New Country? (Controlling for firm fixed effects)
Linear Probability Model

Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6)

ln(# EP, same destination) 0.00791*** 0.00771*** 0.0153***
(6.56) (6.47) (8.63)

ln(sales by EP, same destination) 0.00562*** 0.00548*** 0.00373***
(9.00) (8.89) (6.27)

ln(# EP other destination) -0.00910***
(-5.21)

ln(sales by EP other destination) 0.00341***
(3.72)

ln(firm total exports) -0.0360*** -0.0360*** -0.0360*** -0.0360***
(-49.02) (-49.04) (-48.77) (-48.82)

Country x Year FE Y Y Y Y Y Y
Firm FE Y Y Y Y Y Y

N 787085 787085 787085 787085 786614 786614
r2 .0277 .0279 .0317 .0319 .0318 .0319

t statistics, based on standard errors clustered at the (country x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
The dependent variable is defined in equation (1)
See equation (3) for the estimation specification .



Table 8: New Country? Interactive Effects
Linear Probability Model

Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6) (7) (8)

Country 
Characteristics (E) ln(dist) genetic dist ln(gdp)

ln(gdp per 
cap) ln(dist) genetic dist ln(gdp)

ln(gdp per 
cap)

Spillover Measure

Spillover 0.0359*** 0.0121*** 0.00391 -0.0230*** 0.0265*** 0.00910*** 0.00232 -0.00771**
(2.93) (5.84) (0.61) (-4.38) (3.52) (7.37) (0.64) (-2.45)

E x Spillover -0.00330** -0.00000501*** 0.000283 0.00320*** -0.00244*** -0.00000388*** 0.000242 0.00140***
(-2.38) (-2.79) (0.58) (5.67) (-2.86) (-3.54) (0.85) (4.06)

E 0.0917*** 0.0438*** 0.0871*** 0.0288***
(2.98) (6.85) (2.81) (3.90)

Firm Control

Country-Year FE Y Y Y Y Y Y Y Y
Firm FE Y Y Y Y Y Y Y Y

N 669776 669776 746947 738283 747174 669776 746947 738283
r2 .0308 .0308 .0315 .0317 .0318 .0311 .0317 .0318

t statistics, based on standard errors clustered at the (country x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
The dependent variable is defined in equation (1)
See equation (4) for the estimation specification .

Last Year Sales

ln(num of EP, same destination) ln(sales of EP, same destination)



Table 9 - Number of new products exported 
Negative Binomial Model

Dep Var # of new products (region-industry-year)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Ownership Type

ln(# EP, same industry) 0.510*** 0.551*** 0.524*** 0.574*** 0.394*** 0.451***
(99.13) (97.12) (94.15) (93.94) (44.60) (44.90)

ln(sales by EP, same industry) 0.144*** 0.142*** 0.153*** 0.152*** 0.124*** 0.123***
(56.78) (55.47) (55.36) (54.25) (28.84) (27.79)

ln(# EP, other industry) -0.129*** -0.164*** -0.143***
(-17.50) (-19.75) (-11.76)

ln(sales by EP, other industry) 0.0362*** 0.0215*** 0.00763
(6.97) (3.75) (0.92)

Year FE Y Y Y Y Y Y Y Y Y Y Y Y
Industry (HS2) FE Y Y Y Y Y Y Y Y Y Y Y Y
City FE Y Y Y Y Y Y Y Y Y Y Y Y

N 29677 29677 29556 29556 27509 27509 27431 27431 16544 16544 16516 16516
log-likelihood -76755 -79041 -76446 -78859 -66139 -68162 -65844 -68057 -32673 -33156 -32568 -33120

t-stats based on robust standard errors are reported in parathensis.
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
See equation (5) for the estimation specification .

Domestic Private OnlyAll Private Only (include Foreign)



Table 10a: New Product?
Linear Probability Model

Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6)

0.0239*** 0.0240*** 0.0192***
ln(# EP, same industry) (14.28) (14.35) (10.14)

0.00747*** 0.00746*** 0.00760***
ln(sales by EP, same industry) (11.97) (11.97) (11.57)

ln(# EP, other industry) -0.104***
(-4.02)

ln(sales by EP, other industry) 0.00346
(0.61)

ln(firm total exports) 0.00264*** 0.00254*** 0.00260*** 0.00252***
(5.46) (5.23) (5.36) (5.19)

Industry (HS2) x Year FE Y Y Y Y Y Y
City x Year FE Y Y Y Y Y Y

N 1468818 1468818 1468818 1468818 1466844 1466845
r2 .00563 .00481 .00581 .00497 .00591 .00497

t statistics, based on standard errors clustered at the (industry x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
The dependent variable is defined in equation (7)
See equation (6) for the estimation specification .



Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6)

ln(# EP, same industry) 0.0131*** 0.0128*** 0.0219***
(8.44) (8.24) (12.14)

ln(sales by EP, same industry) 0.00566*** 0.00554*** 0.00560***
(8.70) (8.51) (9.47)

ln(# EP, other industry) -0.0122***
(-6.49)

ln(sales by EP, other industry) -0.0000511
(-0.05)

ln(firm total exports) -0.0328*** -0.0329*** -0.0327*** -0.0328***
(-46.31) (-46.45) (-46.31) (-46.45)

Industry (HS2) x Year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes

N 1468818 1468818 1468818 1468818 1466844 1466845
r2 .0136 .0132 .0173 .0169 .0177 .0169

t statistics, based on standard errors clustered at the (industry x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
The dependent variable is defined in equation (7)
See equation (6) for the estimation specification .

Table 10b: New Product? (Controlling for Firm Fixed Effects)
Linear Probability Model



Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6)

Spillover Measure ln(num of EP) ln(sales of EP) ln(num of EP) ln(sales of EP) ln(num of EP) ln(sales of EP)

Industry 
Characteristics (F)

Broda-
Weinstein 

Elast.

Broda-
Weinstein 

Elast. Rauch Diff Rauch Diff
Advertise 
Intensity

Advertise 
Intensity

Spillover 0.0289*** 0.0102*** 0.0263*** 0.00797*** 0.0285*** 0.00832**
(10.53) (7.70) (9.95) (5.83) (3.42) (2.00)

F x Spillover -0.000536** -0.000284** -0.00317 -0.000676 0.000802 0.000148
(-2.53) (-2.47) (-1.19) (-0.42) (0.57) (0.21)

Industry (HS2) x Year F Y Y Y Y Y Y
City x Year FE Y Y Y Y Y Y

N 1468818 1468818 1468818 1468818 1467237 1467237
r2 .0057 .00486 .00564 .00481 .0056 .00476

(7) (8) (9) (10) (11) (12)

Industry 
Characteristics (F) R&D Intensity R&D Intensity

Adv + R&D 
Intensity

Adv + R&D 
Intensity

Quality 
Ladder

Quality 
Ladder

Spillover 0.00835 -0.00344 0.00772 -0.00290 0.0337*** 0.0153***
(1.16) (-0.93) (0.92) (-0.72) (7.53) (6.45)

F x Spillover -0.00298** -0.00211*** -0.00358** -0.00231*** -0.00484* -0.00431***
(-2.39) (-3.13) (-2.09) (-2.74) (-1.93) (-3.31)

Industry (HS2) x Year F Y Y Y Y Y Y
City x Year FE Y Y Y Y Y Y

N 1467237 1467237 1467237 1467237 1421886 1421886
r2 .00566 .00486 .00565 .00483 .00524 .00438

t statistics, based on standard errors clustered at the (industry x city) level, in parentheses
* p<0.10; ** p<0.05; *** ** p<0.05  *** p<0.01"
All independent variables are lagged one year.
The dependent variable is defined in equation (7)
See equation (8) for the estimation specification .

Table 11: New Product? Interactive Effects
Linear Probability Model



Table 12 - lntensive Margin of New Transactions (Country Effects)
OLS

Dep Var =  ln(export value of a new transaction)
(1) (2) (3) (4) (5) (6) (7) (8)

ln(# EP, same destination) 0.0545*** 0.0621*** 0.0756*** 0.0741***
(5.92) (6.74) (9.36) (9.26)

ln(# EP other destination) -0.574*** -0.583*** -0.0799*** -0.0784***
(-2.77) (-2.77) (-9.58) (-9.47)

ln(sales by EP, same destination) 0.0245*** 0.0267*** 0.0275*** 0.0272***
(7.57) (8.23) (9.04) (9.02)

ln(sales by EP other destination) -0.0634 -0.0679 -0.0483*** -0.0485***
(-1.20) (-1.27) (-10.16) (-10.27)

ln(firm total exports) 0.0452*** 0.0448*** -0.105*** -0.105***
(25.08) (24.84) (-23.64) (-23.72)

Country-Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Region - Year FE Yes Yes Yes Yes No No No No
Firm FE No No No No Yes Yes Yes Yes

N 340832 340832 340832 340832 340832 340832 340832 340832
r2 .0253 .0251 .028 .0278 .0255 .0255 .0282 .0283

t statistics, based on standard errors clustered at the (country x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
See specification (9) for details.



Table 13 - lntensive Margin of New Transactions (Industry Effects)
OLS

Dep Var =  ln(export value of a new transaction)
(1) (2) (3) (4) (5) (6) (7) (8)

ln_num_ep_lag 0.0958*** 0.0952*** 0.107*** 0.105***
(5.41) (5.37) (9.57) (9.49)

ln_num_ep_other_lag 0.283 0.276 -0.164*** -0.165***
(1.49) (1.46) (-11.40) (-11.44)

ln_sales_ep_lag 0.0399*** 0.0399*** 0.0391*** 0.0386***
(6.61) (6.59) (9.19) (9.14)

ln_sales_ep_other_lag 0.00783 0.00491 -0.102*** -0.102***
(0.19) (0.12) (-11.29) (-11.35)

ln_last_year_sales -0.00703** -0.00763** -0.112*** -0.112***
(-2.13) (-2.31) (-19.78) (-19.81)

Industry (HS2) x Year FE Yes Yes Yes Yes Yes Yes Yes Yes
City x Year FE Yes Yes Yes Yes No No No No
Firm FE No No No No Yes Yes Yes Yes

N 401448 401449 401448 401449 401448 401449 401448 401449
r2 .0739 .0739 .074 .074 .051 .0512 .053 .0532

t statistics, based on standard errors clustered at the (industry x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
See equation (9) for the estimation specification .



t-1 t t+1
transaction types
Group I
one time . + .
future . . +
new . + +
never enter the group . . .

Group II
drop 1 + . ,
drop 2 + . +
continuing 1 + + .
continuing 2 + + +

"+ stands for a positive observation"

Appendix Table 1: Types of Transactions
suppose we take a sample firm that existed in (t-1)

we have the following transaction types within an 
industry or destination group



Appendix Table 2. Statistics of Export Transactions (by year and type)

2001 2001
Variable Obs Mean Std. Dev   Min Max Variable Obs Mean Std. Dev Min Max
new 95687 0.425 0.494 0 1 new 172768 0.295 0.456 0 1
one time 95687 0.575 0.494 0 1 one_time 172768 0.705 0.456 0 1
new sales 95687 38553 266722 0 2.E+07 new_sales 172768 24174 286953 0 6.E+07

2002 2002
new 132700 0.445 0.497 0 1 new 252707 0.297 0.457 0 1
one time 132700 0.555 0.497 0 1 one_time 252707 0.703 0.457 0 1
new sales 132700 42609 300098 0 3.E+07 new_sales 252707 30570 631882 0 1.E+08

2003 2003
new 169381 0.436 0.496 0 1 new 299086 0.288 0.453 0 1
one time 169381 0.564 0.496 0 1 one_time 299086 0.712 0.453 0 1
new sales 169381 42909 444721 0 8.E+07 new_sales 299086 28539 666257 0 2.E+08

2004 2004
new 214762 0.443 0.497 0 1 new 359784 0.284 0.451 0 1
one time 214762 0.557 0.497 0 1 one_time 359784 0.716 0.451 0 1
new sales 214762 49263 494070 0 9.E+07 new_sales 359784 25069 458277 0 1.E+08

2005 2005
new 299876 0.399 0.490 0 1 new 534618 0.240 0.427 0 1
one time 299876 0.601 0.490 0 1 one_time 534618 0.760 0.427 0 1
new sales 299876 45249 426642 0 1.E+08 new_sales 534618 25473 425379 0 2.E+08
Average
new 0.429 new 0.281
one time 0.571 one time 0.719
new sales 43717 new sales 26765

New Country New Product



Appendix Table 3: New Country? (Exclude State-owned firms)
Linear Probability Model

Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6)

ln(# EP, same destination) 0.00755*** 0.00737*** 0.0172***
(5.12) (5.04) (8.39)

ln(sales by EP, same destination) 0.00556*** 0.00543*** 0.00449***
(6.87) (6.79) (6.48)

ln(# EP other destination) -0.0125***
(-5.51)

ln(sales by EP other destination) 0.00183
(1.47)

ln(firm total exports) -0.0328*** -0.0327*** -0.0327*** -0.0327***
(-38.41) (-38.44) (-38.24) (-38.34)

Country x Year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
N 622022 622022 622022 622022 621737 621737
r2 .0309 .0311 .0341 .0343 .0343 .0343

t statistics, based on standard errors clustered at the (country x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
The dependent variable is defined in equation (2)
See equation (1) for the estimation specification.



Appendix Table 4: New Product? (Exlcude State-owned enterprises)
Linear Probability Model

Dep. Var. = I(X>0)
(1) (2) (3) (4) (5) (6)

ln(# EP, same industry) 0.0131*** 0.0128*** 0.0255***
(6.53) (6.38) (11.81)

ln(sales by EP, same industr 0.00587*** 0.00575*** 0.00720***
(6.86) (6.71) (10.04)

ln(# EP, other industry) -0.0169***
(-7.04)

ln(sales by EP, other industry -0.00297**
(-2.07)

ln(firm total exports) -0.0300*** -0.0301*** -0.0299*** -0.0300***
(-34.67) (-34.81) (-34.76) (-34.92)

Industry (HS2) x Year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes

N 1064333 1064333 1064333 1064333 1062826 1062826
r2 .0139 .0135 .0167 .0163 .0173 .0164

t statistics, based on standard errors clustered at the (industry x city) level, in parentheses
* p<0.10; ** p<0.05; *** p<0.01
All independent variables are lagged one year.
The dependent variable is de
See equation (3) for the estimation specification .



Appendix Table 5: Summary Statistics of Key Regressors

Obs Mean Std. Dev. Min Max
Country Dimension
# EP; same country 283315 3.732157 29.22482 0 2961
sales of EP; same country 283315 4580736 9.38E+07 0 1.92E+10
# EP; other countries 283315 503.1968 1766.36 0 29016
sales of EP; other countries 283315 5.94E+08 2.38E+09 0 3.95E+10

ln(# EP; same country) 101781 1.113 1.246 0.000 7.993
ln(sales of EP; same country) 101781 12.588 2.581 1.609 23.678
ln(# EP; other countries) 192706 4.898 2.042 0.000 10.276
ln(sales of EP; other countries) 192708 18.169 2.638 -8.318 24.400

Industry Dimension
# EP; same industry 166375 2.273232 15.99134 0 1332
sales of EP; same industry 166375 7787993 1.40E+08 0 1.55E+10
# EP; other industries 166375 170.8383 574.4718 0 8334
sales of EP; other industries 166375 5.60E+08 2.27E+09 0 3.95E+10

ln(# EP; same industry) 47696 1.007 1.163 0.000 7.194
ln(sales of EP; same industry) 47696 13.670 2.772 0.000 23.464
ln(# EP; other industries) 114647 3.919 1.868 0.000 9.028
ln(sales of EP; other industries) 114660 18.056 2.696 -9.011 24.400


