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Abstract

This paper provides the first evidence about pure exporters (i.e.,
firms exporting all of their output to the foreign market) — a phenom-
enon overlooked and cannot be explained in the existing literature. It
then offers a a theoretical analysis of the existence and behavior of
pure exporters. In particular, pure exporters arise when the export
market is sufficiently large — a situation more likely to hold in de-
veloping countries as opposed to large developed countries; and their
productivity levels are above those of non-exporters, but below those
of firms having both domestic sales and export. These theoretical pre-
dictions are borne out in a data of Chinese manufacturing firms for
the period of 1998-2005.
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Pure Exporter: Theory and Evidence

1 Introduction

In the past decade, there has been a growing literature on firm heterogeneity
and exporting behavior. A dominant theoretical explanation is that more
productive firms self-select to become exporters (e.g., Melitz, 2003). Specifi-
cally, in Melitz’s framework, there is a fixed cost of production, and a fixed
cost of exporting but no fixed cost of selling in the domestic market. As a
result, in equilibrium there are only two types of firms: less productive firms
sell only in the domestic market, while more productive firms have both
domestic sales and export.!

In reality, however, there are firms exporting all of their output (called
pure exporters). For example, McMillan and Woodruff (1999) report that in
their sample of firms in Vietnam, as high as 9% of them exports all of their
production. Meanwhile, from a sample of Chinese manufacturing firms for
the period of 1998-2005, we find that nearly 3% of firms (17% of exporters)
are pure exporters. How to explain the existence of pure exporters? And
what kinds of firms choose to become pure exporters? In this paper, we offer
a theoretical explanation for pure exporters, and then test the theoretical
predictions using a data of Chinese manufacturing firms.

In our theoretical analysis, we build upon Melitz (2003)’s framework by
relaxing its key assumption about fixed cost of selling. Instead of assuming
that there is no fixed cost of selling in the domestic market but a fixed cost of
exporting, we assume that there is also a fixed cost for domestic sales albeit
lower than that of exporting. Under such framework, we have the same re-
sults as in Melitz (2003) when the export market is not sufficiently large, that
is, there are just two types of firms in equilibrium with the more productive
firms having both domestic sales and export while the less productive firms
selling only in the domestic market. However, when the export market is
sufficiently large, there are three types of firms in equilibrium: firms having
both domestic sales and export are the most productive, followed by pure
exporters, and finally by firms with domestic sales only.

The intuition for our theoretical results is as follows. The profit functions
for the three types of firms are similar, that is, a linear function of firm
productivity, and the two key variables generating different profits across the
three types of firms are the intercept (which is determined by the fixed costs

I Existing empirical studies only include a dummy indicating whether or not a firm
exports without distinguishing pure exporters from exporters that also have domestic
sales (see for example, Clerides, Lach, and Tybout, 1998; Bernard and Jensen, 1999).



of operations) and the slope (which is determined by wage rate and market
size). First, the three types of firms differ in the fixed costs of operations
(including both production and sales): firms with both domestic sales and
export have the highest fixed costs, followed by pure exporters, and finally by
firms with domestic sales only. Second, as wage rate is the same across the
three types of firms (because production takes place in the same country),
the variations in the slope variable come from the differences in market size,
with a bigger market size leading to a steeper slope.

It is clear that firms with both domestic sales and export have the steepest
slope among the three. However, the ranking in the slope between firms with
domestic sales only and firms with export only depends on the relative size of
the domestic market vis-a-vis the export market. When the export market
is sufficiently larger than the domestic market, firms with both domestic
sales and export have the steepest slope, followed by pure exporters, and
finally by firms with domestic sales only. Combined with the ranking in
fixed costs of operations, it follows that firms having both domestic sales
and export are the most productive, followed by pure exporters, and finally
by firms with domestic sales only. However, when the export market is not
sufficiently large, firms with domestic sales have steeper slope than pure
exporters, and they dominate pure exporters as they also enjoy lower fixed
costs of operations. Hence, in equilibrium, there are only two types of firms,
with the more productive firms having both domestic sales and export while
the less productive firms selling only in the domestic market.

Next, using the data set of Chinese manufacturing firms, we compare the
three types of firms in terms of productivity. Preliminary statistics reported
in Table 1 show that firms having both domestic sales and export always have
the highest rank among the three types of firms in terms of employment, fixed
assets, output, and productivity.? On the other hand, firms with domestic
sales have the lowest ranking except in the category of fixed assets. For
further empirical analysis, we regress firm productivity on a dummy variable
for domestic sales only, and a dummy variable for domestic sales and export,
together with a list of industry, region and year dummies. Regression results
show that firms with domestic sales and export have the highest productivity,
followed by pure exporters, and finally by firms with domestic sales only,
consistent with our theoretical predictions.

These results are robust to the exclusion of outlying observations, to the
inclusion of other firm characteristics (such as firm size, capital intensive,

’Here we estimate the total factor productivity using four different methodologies,
that is, OLS, fixed-effect, GMM, and Levinsohn and Petrin (2003)’s. Details of these
estimations are presented in Section 3.



and skill labor intensity), an alternative classification of Chinese domestic
firms, two sub-samples (i.e., before and after WTO accession in 2002), and
two alternative estimation methods (i.e., ordered Probit and multinomial
logit). In particular, there are concerns that our finding of the sorting pat-
tern among different types of firms may be driven by the special trading
regime in China. Specifically, in China there are many firms that are allowed
to import their inputs freely but have to sell all their outputs to foreign mar-
kets (namely processing trader). Meanwhile, many exporters are located in
export processing zones (like Shenzhen, Zhuhai, Shantou), which have differ-
ent policies and regulations about importing and exporting. Moreover, pure
exporters may specialize in different foreign markets than those operating in
both domestic and foreign markets, and hence our productivity measure may
reflect rather the differences in export market conditions (Mayer, Melitz, and
Ottaviano, 2012). To see whether our results are driven by these alternative
explanations, we use the ASIF-Customs matched data, from which we ob-
serve whether an exporter is a processing trader, whether it is located in an
export processing zone and how many foreign market it exports to, and find
that our findings regarding the sorting pattern among firms remain robust
to the direct control for these alternative explanations.

This paper contributes to the literature by being the first one document-
ing and then offering a theory to explain the existence and behavior of pure
exporters. In particular, pure exporters arise when the export market is suf-
ficiently large vis-a-vis the domestic market, a situation more likely to hold
in developing countries than in large developed countries. This also explains
why we are able to identify pure exporters that are overlooked in the exist-
ing literature, because our empirical work utilizes the data from China in
contrast to most of the existing work that use data from large developed
countries.

2 Data, Variables, and Descriptive Analysis

2.1 Data and Variables

Our empirical analysis uses data from annual surveys of industrial firms
(ASIF) conducted by the National Bureau of Statistics of China for the
period of 1998 to 2005. These annual surveys covered all state-owned enter-
prises, and those non-state-owned enterprises with annual sales of five million
Chinese currency (about US$650,000) or more. The data provides detailed
information on firms’ identification, operations and performance, including
firm ownership, output and export, which are of special interest to this study.



The number of manufacturing firms varies from over 140,000 in the late 1990s
to over 243,000 in 2005. The percentage of China’s total exports contributed
by firms in our dataset was just below 70% in late 1990s, and was as high as
76% in 2005, indicating that our data set is highly comprehensive.

According to the classification of the National Bureau of Statistics of
China, firms with more than 25% equity shares held by foreign multina-
tionals are classified as foreign affiliates, and the rest is classified as China’s
domestic firms. As the literature almost exclusively examines the exporting
behavior of domestic firms, in this study we also focus on the exporting be-
havior of domestic firms, and hence simply refer to domestic firms as firms.?
The number of firms in China with valid information on export, output, em-
ployment, fixed assets and intermediate inputs ranges from 112,246 in 1998
to 192,234 in 2005. And totally, we have 1,039,792 firm-year observations

To estimate total factor productivity (TFP), we first use the OLS re-
gression method. Specifically, we use the constant value of output, deflate
the fixed assets by the fixed-assets investment price index and intermedi-
ate inputs by the producer price index, and estimate for firms in each 2-digit
industry and each year (see also Bernard and Jensen, 1999). The OLS estima-
tion of TFP, however, may suffer from the simultaneity problem, specifically,
input choices could be endogenously determined by unobservable productiv-
ity shocks. This may lead to an upward bias in the estimation coefficients of
more variable inputs such as capital (Van Biesebroeck, 2007). We therefore
use three alternative estimation methods, that is, panel fixed-effect estima-
tion, the instrumental estimation (i.e., GMM), and semi-parametric estima-
tion* (i.e., Levinsohn and Petrin (2003)’s TFP estimation method).> Table
2 provides the correlation among these four different measures of TFP.

3In addition, as shown in Lu, Lu, and Tao (2010), the exporting behavior of foreign
affiliates is rather different and complicated, as multinationals can choose the location of
production as well as the location of market.

4 Another semi-parametric estimation method for dealing with the endogeneity problem
is Olley and Pakes method (1996), which uses investment as a proxy for unobservable
productivity shocks. However, there is substantial missing information on investment in
our data. Therefore Olley and Pakes method is not econometrically efficient in our case.

"However, these three alternative estimation methods may also have their own esti-
mation concerns, for example, the semi-parametric estimation may lead to larger biases
than the OLS estimates if unobservable productivity shocks are mostly transitory and the
firm fixed effects are significant. For detailed discussion on the differences among various
methods for estimating TFP, please see Van Biesebroeck (2007).



2.2 Pure Exporters

Based on their export figures, we can potentially classify firms into three
types: firms only sell in the Chinese market (referred to as nonezporters),
firms sell in both the Chinese and foreign markets (referred to as regular
exporters), and firms sell only in the foreign market (referred to as pure
exporters). As shown in Panel A of Table 1, for the period of 1998-2005,
80.96% of firm-year observations belongs to the nonexporters group, 15.75%
belongs to the regular exporters group, and finally 3.29% belongs to the pure
exporters group. In Panels B-E, we look at the ratios for different years, i.e.,
1998, 2000, 2002, and 2005. Clearly, similar patterns hold for each of these
years: a majority of firms is nonexporter and around 18% of exporters is
pure exporter.

The interesting finding of pure exporters presents a challenge to the ex-
isting firm heterogeneity literature, as in the Melitz (2003)’s model, firms
either sell only in the domestic market or sell in both the domestic and for-
eign markets. Why are there pure exporters? And what kinds of firms choose
to become pure exporters?

To have a rough idea of the behavior of pure exporters, we calculate the
mean values of their several key characteristics (i.e., output, employment,
fixed assets and TFP), and compare them to those of nonexporters and
regular exporters. As shown in Panel A of Table 1, we find that for the
whole sample period (i.e., 1998-2005), regular exporters always have larger
output, employment and fixed assets, and higher TFP than pure exporters.
Meanwhile, pure exporters are better than non-exporters in terms of output,
employment, and TFP. The same pattern holds when we compare these three
types of firms at different years (i.e., 1998, 2000, 2002, and 2005) in Panels
B-D of Table 1.

To further corroborate our finding of the ranking order among these three
types of firms, we plot the three distributions of TFP corresponding to each
of the three types of firms (i.e., nonexporters, regular exporters, and pure
exporters) in Figure 1. Clearly, we find that the TFP distribution of regular
exporters dominates that of pure exporters, which in turn dominates that of
non-exporters.

To explain such ranking order, we, in the next two sections, first provide
a theory built upon Melitz (2003)’s framework, and then test our theoretical
predictions using more rigorous empirical analysis.



3 Theoretical Analysis

In this section, we build upon Melitz (2003)’s framework to explain the ex-
istence of pure exporters and analyze its differences from other two types of
firms (exporters and non-exporters).

Consider a world of two countries (i.e., home (H) and foreign (F')), two
sectors (i.e., a homogeneous good (X) produced with a constant returns to
scale technology and a continuum of differentiated goods (V') produced with
an increasing returns to scale technology), and one production factor (labor;
mobile across sectors within a country but immobile across countries).

Following the literature, we take the homogeneous good (X ) as a numérairel}
and assume the utility function for the differentiated goods (Y") to be a con-
stant elasticity of substitution (CES) function. Then the demand function
for variety w of the differentiated goods Y in country [ can be derived as:

v (@) = a5 ' (pl () = (1)
where [ € {H, F} is the index for the country; y'(w) is the consumption
of variety w of the differentiated goods Y in country I; I' = MY (Y1) is
the measure for the size of market in country [, where M' is the number
of consumers and Y is the index of aggregate consumption of differentiated
goods in country I; and p'(w) is the price of variety w in country I. The
elasticity of substitution between any two differentiated goods is ¢ = 1/(1 —
«) > 1. The variety parameter w is left out hereon as all the cases are
symmetric.

The production of the differentiated goods (y) takes place in the home
country. The unit production cost is given by ¢/, where @ is the firm-specific
productivity measure drawn from a common distribution. Meanwhile, the
fixed cost of production is same across all firms and given by f,. Moreover,
the transport cost of differentiated goods to the foreign market takes the
form of an iceberg cost, i.e., one needs ¢ > 1 units of final product in order
to ship 1 unit to an abroad market.

Thus far the setup is the same as in Melitz (2003). The departure of
our model from his lies in the assumption about the fixed cost of selling
the differentiated goods. In Melitz (2003), it is assumed that there is zero
fixed cost of selling in the home market, but a positive fixed cost of selling
in the foreign market. In contrast, we assume that there is also a positive
fixed cost of selling the home market (denoted by f), though it is lower
than the fixed cost of selling in the foreign market (denoted by fI), which is
lower than the fixed cost of selling in both markets (denoted by fH%), i.e.,
0< fll < fF < fI".



A firm needs to decide where to sell its products. There are three possible
choices: selling only in the home market (non-exporters), selling only in the
foreign market (pure exporters), and selling in both home and foreign mar-
kets. For ease of exposition, we denote these three choices by o(H), o(F),
and o(H F'), respectively.

Given the above setup, we can derive the equilibrium profit function for
these three choices as:

Rot = S0 = (fy+ £

11—«
To(F) = %F —(fp+ 1) , (2)
(1—a) IH+IT
To(HF) = %9 — (fp + 1)

where © = 7= is a monotonic transform of product1v1ty 0; C = cta is
a monotonic transform of unit production cost ¢; T = tT-= is a monotonic
transform of transport cost t; and I' is the market size in country [, | €
{H, F}.

Note that the profit function for each of these three choices is a linear
function of O, and it just differs in the slope term (denoted by ¢) and the
intercept term (the negative of all the fixed costs, denoted by F'). The
comparison of the fixed costs across the three choices is straightforward, in
which:

Fotrry < Fory < Fo(nr), (3)

where oy = fp + fi's Forry = fp + f15 and Foury = f, + 17

The slope term (¢) is determlned by the unit cost of production (the
denominator, (') and the size of the markets (the nominator, Z[ ). As
the production takes place only in the home market, the three choices have
the same unit cost of production, and they only differ in the size of the
markets. The choice o(HF') involves the selling in both the home and the
foreign markets, and thus it has the largest market coverage or the steepest
slope term. The comparison of the slope term between the choice o(H) and
the choice o(F') hinges upon the relative size of the home market and the
foreign market (adjusted by the transport cost). When the (transport-cost-
adjusted) foreign market is smaller than the home market (that is, % < If),
the slope term of the choice o(H) is steeper than that of the choice o(F).
When the (transport-cost-adjusted) foreign market is larger than the home
market (that is, % > I"), the slope term of the choice o(F) is steeper than
that of the choice o(H). So we have the following ranking of the slope term
for these three choices:



bo(r) < Po(tr) < Po(ur) When % < I "
¢O’(H) < gbo-(F) < ¢U(HF) when IT > ]H ’

where ¢, ;) = (160‘) I byp) = (lga)%; and ¢, (rpy = (lga) (IH + %)

Figure 2 shows the optimal choice when the foreign market is not suffi-
ciently large, in which in the equilibrium there are only two types of firms,
regular exporter and nonexporters, and the former has higher productivity
than the latter.

Figure 3 shows the optimal choice when the foreign market is sufficiently
large. In the equilibrium, all three types of firms exist, and the most pro-
ductive firms choose to sell both in the home and foreign markets, the least
productive firms sell only in the home market, and those in the middle sell
only in the foreign market.

We conclude our theoretical findings in the following Proposition:

Proposition: When the foreign market is not sufficiently large, in equi-
librium there are only two types of firms: the more productive firms sell in
both the home and foreign markets, while the less productive firms sell only in
the home market (the non-exporters). When foreign markets are sufficiently
large, in equilibrium there are three types of firms: the most productive firms
sell in both the home and foreign markets, the least productive ones sell only
in the home market (the non-exporters), and those in the middle sell only in
foreign markets (the pure exporters).

Proof: See the Appendix.

The intuition for the proposition is as follows. For the case where the
foreign market is not sufficiently large, the choice of selling only in the for-
eign market (o(F')) is always dominated by the choice of selling only in the
home market (o(H)). This is because the former has a higher fixed costs but
a smaller market coverage than the latter. Meanwhile, compared with the
choice of selling in both the home and the foreign markets (o(HF)), o(H)
has a lower fixed costs but a smaller market coverage. Thus, the equilib-
rium choice depends on firm productivity as elucidated in the literature on
firm heterogeneity and exporting behavior, with the more productive firms
choosing o(H F) while the less productive ones choosing o(H).

For the case where the foreign market is sufficiently large, none of these
three choices is always dominated by others. As we move from the choice of
selling only in the home market (o(H)), to the choice of selling only in the

9



foreign market (o(F)), and finally to the choice of selling in both the home
and foreign markets (o(HF')), the fixed costs are increasing (i.e., Fym) <
Fory < Fymr)), but so are the market coverage (i.e., ¢ gy < P <
Po( HF)). The equilibrium choice depends on firm productivity, namely, the
most productive firms choose o(H F'), the least productive ones choose o(H),
and those in the middle choose o(F).

It is interesting to point out why pure exporters do not exist in equilibrium
under Melitz (2003)’s framework. In Melitz (2003), it is assumed that the
fixed cost of selling in the home market is zero (i.e., fZ = 0). Under this
assumption, the choice of selling only in the foreign market (o(F')) is always
dominated by the choice of selling in both the home and the foreign markets
(c(HF)). This is because the former has the same fixed costs as the latter
(i-e., Fy(ry = Fo(ur)), but has a smaller market coverage than the latter (i.e.,
Go(r) < Do) Intuitively, as there is no extra fixed cost of selling in the
home market, firms always have sales in the home market.

Under our framework (i.e., 0 < f# < fF) however, pure exporters may
exist in equilibrium, and the condition for its existence is that the foreign
market is sufficiently larger than the home market. However, if this condi-
tion is not satisfied, the choice of selling in the foreign market (or the pure
exporters) is dominated by the choice of selling only in the home market
(or the non-exporters), and the equilibrium choice is between selling only in
the home market (0(H)) and selling in both the home and foreign markets
(0(HF)) just as in Melitz (2003).

4 Empirical Analysis

4.1 Main Results

To further investigate the exporting behavior of firms in China, we estimate
the following equation:

TF Pyiry = a+B-Homegipy+y-Home and Foreign fir+0;+1,+A+E€ iy (5)

where TF Py is the TFP of firm f in industry ¢, region r and year t;
Homegiyy is a dummy variable having value of one if firm f sells only in
the home market, and zero otherwise; Home and Foreigngy,: is a dummy
variable having value of one if firm f sells in both the home and foreign mar-
kets, and zero otherwise; §;, 0, and \; are 4-digit industry dummy, region
dummy,® and year dummy, respectively; and fire 18 the error term. To deal

6Region here refers to 22 provinces, 4 province-level municipalities, and 5 minority
autonomous regions in China.
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with the possible heteroskedasticity problem, we use the robust standard
error clustered at the firm level.

Regression results for equation (5) are reported in Table 3. We use TFP
estimated using Levinsohn and Petrin (2003)’e¢ method as the dependent
variable in Column (1), TFP estimated using OLS method as the dependent
variable in Column (2), TFP estimated using panel fixed-effect method as the
dependent variable in Column (3), and finally TFP estimated using GMM as
the dependent variable in Column (4). It is clear that in all these regressions,
the coefficient for Homey;, is negative and statistically significant, whereas
the coefficient for Home and Foreigng, is positive and statistically signif-
icant. These results suggest that firms having sales in both the home and
foreign markets are the most productive, followed by firms with sales only in
the foreign market, and finally, by firms with sales only in the home market.
The sorting pattern in terms of productivity across the three types of firms
reinforces our preliminary comparison in Table 1 and leads support to our
theoretical predictions in the Proposition in Section 2.

Note that our Proposition suggests that pure exporters arise only when
the export market is sufficiently large vis-a-vis the domestic market. It is
reasonable to argue that the condition of sufficiently large export market
holds more likely for developing countries such as China as compared with
large developed countries such as the United States. Indeed our identification
of the existence of pure exporters among the Chinese manufacturers lends
support to the above argument. To further provide corroborative evidence
for such argument, we, from the Chinese Customs data (from 2000 to 2006),
obtain the information about which foreign markets each 3-digit industry-
province exports to and how many. Based on such information, we calculate
for each industry-province a weighted average GDP of all these foreign mar-
kets with the weight being the export share as a proxy for the size of the
concerned firm’s potential export market (denoted as Ezport Market Size).”
Specifically, Export Market Size is constructed as follows

Export Market Size;s = Z WiritGD Py,
j

where i, r, 7, and t represent three-digit industry, region, foreign country,
tirit - . .
and year; wiji = —~———"'—is the export share of foreign country j; and
Z - exportirjt

GDP;, is the GDP of foreign country j at yeat t. To avoid the issue that
the observed exporter status and the number of export markets are jointly
determined, we use the lagged values in the regressions.

"We thank the associate editor for providing this suggestion. And we also thank Yifan
Zhang for sharing with us the corcondance table between HS-6 and SIC-3.
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We, in Columns 1-2 of Table 4, first conduct the firm-level analysis, in
which we pool all the firm-year observations and regress an indicator of Pure
Ezxporter on Export Market Size along with several firm characteristics (such
as TFP, wage, firm size, and capital labor ratio) and the dummies of industry,
region and year. Clearly, we find that it is more likely to observe a pure
exporter if the export market size is larger, leading further support to our
theoretical predictions.

In Columns 3-4 of Table 4, we use another specification, that is, we aggre-
gate all the relevant firm-year level variables to the industry-region-year level
(using the mean values), and regress the ratio of pure exporters (in terms of
number) in an industry-region cell on Ezport Market Size along with all the
controls. It is found that the share of pure exporters is higher in industry-
region with larger potential export markets, consistent with the firm-level
analysis in Columns 1-2 of Table 4 and our theoretical predictions.

4.2 Robustness Checks

In this sub-section, we conduct a series of robustness checks on the produc-
tivity ranking of nonexporters, pure exporters, and reqular exporters. As the
results with each of these four measures of TFP are similar, we only report
the estimation results using TFP estimated by Levinsohn and Petrin (2003)’s
method as the dependent variable to save space.

Outlying Observations. To address the concern that our results could
be driven by some outlying observations, we exclude the top and bottom 1%
observations in our sample and repeat the analysis. The results shown in
Column 1 of Table 5 demonstrate clearly that out findings in Table 3 remain
robust.

Additional Controls. To make sure that our findings are not entirely
driven by other firm characteristics, we alternatively incorporate Firm Size
(measured as the logarithm of employment), Capital Intensive (measured as
the logarithm of capital labor ratio), and Skilled Labor Intensity (measured
as the logarithm of the ratio of labor with collage degree or above) in the
regression analysis.® The result reported in Columns 2-4 of Table 5 reveal
that our findings remain robust to the inclusion of these additional firm
characteristics.

Alternative Definition of Domestic Firms. We use an alternative
definition of domestic firms — the official ownership type reported by firms in

8Note that as the information about labor’s education level is only available in 2004,
the regression with the inclusion of Skilled Labor Intensity only use the sample of year
2004, as a result of which the sample size is reduced to 117,607 from 1,039,792.
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the survey — instead of that implied by equity ownership. Specifically, there
are five types of ownership: state-owned firms, collectively-owned firms, joint-
stock companies, privately-owned firms, and foreign-invested firms. We treat
firms with the first four types of ownership as domestic firms. As shown in
Column 5 of Table 5, our findings remain robust to this alternative definition
of domestic firms.

Different Sub-samples. We split the whole sample into two sub-
samples to take care of the possible changes of exporting behavior over time.
In particular, China entered into the WTO near the end of 2001, which might
facilitate the export of China’s domestic firms and enlarge the foreign market
vis-a-vis the domestic market. Hence, we split the sample period into two,
the pre-WTO period (1998-2001) and the post-WTO period (2002-2005),
and repeat the analysis. As shown in Columns 6-7 of Table 5, the estimated
coefficients for Homey;,+ are negative and statistically significant for both
the pre- and the post-WTO periods, though the magnitude of the coefficient
drops substantially from the pre- to the post-WTO period. Intuitively, with
China’s entry into the WTO, entry barriers into the foreign market are low-
ered down (or transport cost ¢ drops in our model), which narrows down the
productivity gap between non-exporters and pure exporters. Meanwhile, the
estimated coefficients for Home and Foreign g, are positive and statistically
significant for both the pre- and the post-WTO periods, with similar mag-
nitudes. Intuitively, the productivity gap between pure exporters and firms
with sales in both the home and foreign markets is driven by the fixed cost
of selling in the home market as well as the size of the home market, none of
which is significantly affected by China’s entry into the WTO.

Alternative Estimation Methods. To reflect the self-selection feature
of exporting behavior by firms in terms of their productivity levels as stated
in the Proposition, we use two alternative estimation methods, that is, or-
dered Probit and multinomial logistic estimation. Specifically, we construct
a new variable, called Exporting Statusys;,:, which takes a value of 1 if a
nonexporter, a value of 2 if a pure exporter, and a value of 3 if a regular
exporter. According to the order of self-selection found in the Proposition,
we have

Exporting Status iy = 1 ite <y,

Exporting Statuspy =2 if v <O <y, (6)

Exporting Status iy = 3 if 9, <O
where © is firm productivity. The Ordered Probit regression estimates not
only the effect of firm productivity, but also the two cutoff points (i.e., 7y,
and 7y,), from which we can test whether they are in the increasing order and
statistically different. Regression results are reported in Columns 1-2 of Table
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6 (without and with firm controls, respectively). It is found that in both
regressions the estimated coefficients of firm productivity are positive and
statistically significant. These results indicate that along with the increase
in productivity, a firm is more likely to switch from nonexporter to pure
exporter (i.e., those with productivity above 7, ), and to exporter (i.e., those
with productivity above v,). Moreover, in both specifications, the estimated
cutoff points of productivity (i.e., 7;,and v,) display an increasing order, that
is, v, < 74, and the Chi2 tests show that this order is statistically significant.

One potential concern of the Ordered Probit estimation is that it al-
ready imposes an order on the outcome choice, that is, outcomes with higher
values are better (or worse) than those with lower values. As a way of check-
ing whether our findings are due to this artificial ordering problem, we also
use the multinomial logit regression. Set Fxporting Statusf,: = 1 as the
base outcome and the multinomial logistic estimation generates two relative
risk ratios, corresponding to the other two outcomes (that is, Exporting
Statusyi,y = 2 and Exporting Statusy,, = 3). A relative risk ratio for the
explanatory variable X} measures the change in the predicted odds favoring
Ezxporting Statusy;, = j € {2,3} relative to the base outcome Exporting
Status iy = 1 associated with an 1-unit increase in Xj. In other words, the
relative risk ratio (rrrj;) for Xj, takes the following form:

P(ExportingStatus e = j| Xy + 1) , P(ExportingStatus e = j|X) I
TTle = .

P(ExportingStatus iy = 1|Xy + 1)" P(ExportingStatus e = 1|Xj)

Hence, rrrj; > 1 means that with an increase in Xj, a firm is more likely
to choose outcome value j relative to the base outcome; whereas rrrj; <1
means that with an increase in X}, a firm is less likely to choose outcome value
j relative to the base outcome. Regression results are reported in Columns 3-4
of Table 6 (without and with firm controls, respectively). As results are con-
sistent across these two specification, we explain our findings using the results
in Column 10. The relative risk ratio for outcome ExportingStatus sy = 2
over basic outcome ExportingStatus s+ = 1 (rrra;1) is found to be 1.392 > 1
and statistically significant. This means that with an increase in firm pro-
ductivity level in the last period, a firm is more likely to switch from sell-
ing only in the home market to selling only in foreign markets, which is
consistent with the theoretical prediction in the Proposition. Given the rel-
ative risk ratio rrrs;, we can calculate the relative risk ratio for outcome
ExportingStatus ¢+ = 3 over outcome ExportingStatus¢y,+ = 2, that is

TTT39 = T3 /1T = 2.268 > 1.
This means that an increase in firm productivity level is associated with

a higher probability of selling in both the home and foreign markets than
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selling only in foreign markets, which is again consistent with the theoretical
prediction in the Proposition.

Other Potential Explanations. Thus far, we have documented that
the productivity level of pure exporters lies in between the levels of nonex-
porters and regular exporters, and we explain such finding as the self-selection
by firms in terms of their productivity levels. However, there are some other
potential explanations, e.g., related to the special trading regime in China.
Specifically, when China opened its economy after 1978, it first established
some export processing zones (e.g., Shenzhen, Zhuhai, Shantou) and only
allowed exports and imports within these special zones, to protect its frag-
ile domestic economy. Given that firms located in export processing zones
are export-oriented (and many are pure exporters) and these special zones
have some favorable policies toward exporters, one may be concerned that
our findings of pure exporters could be driven by the location of these firms,
in particular, the export processing zones. To address this concern, we first
match our ASIF firm-level data to the China Customs data,’ from which we
obtain the information about whether an exporter is located in an export
processing zone or not. And then we construct an additional control, namely
Ezxport Processing Zone, which takes a value of 1 for exporters located in
the export processing zone and a value of 0 for exporters located outside the
export processing zone and nonexporters. As shown in Column 1 of Table 7,
our main results regarding the ranking order among the three different types
of firms remain robust to this additional control, indicating that our results
are not driven by the location of the exporters.

Meanwhile, as another strategy to open but also protect the domestic
economy, foreign firms were allowed to import their inputs freely but had to
sell all their outputs to foreign markets, so called processing trade.'’ Given
the pure exporter nature of these processing traders and the technology ad-
vancement of foreign firms, it could be possible that our results are driven
by these processing traders. To address this concern, we again use the ASIF-
Customs matched data, from which we collect the information whether an
exporter conduct processing trade, ordinary trade, or both. We then con-
struct an additional control, namely Processing Trader, which takes a value
of 1 if an exporter conducts any processing trade and 0 otherwise. Regression
results are reported in Column 2 of Table 7. Clearly, our main results still
remain robust.!!

For the use of the ASIF-Customs matched data, see Fan, Li and Lai (2012), Ma, Tang,
and Zhang (2012), Wang and Yu (2012)

0For papers looking at processing trade in China, see Manova and Yu (2012), Wang
and Yu (2012), etc.

1 Alternatively, we have experimented with excluding processing traders or firms located
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Finally, there is a concern that pure exporters may specialize in different
foreign markets than those operating in both domestic and foreign markets,
and hence our productivity measure may reflect rather the differences in
export market conditions (Mayer, Melitz, and Ottaviano, 2012). To address
this concern, we use the Export Market Size variable constructed in Section
4.1 to capture the potential exposure of different foreign markets to different
firms and include it as an additional control in the analysis. Regression
results are reported in Column 3 of Table 7. Again, we find that our main
results remain robust to this additional control.

In summary, the findings of our results robust to the control for export
processing zones, processing trader or the size of export markets imply that
our results cannot be mainly explained by these alternative theories.

5 Conclusion

This paper studies the existence and behavior of pure exporters, which are
overlooked and cannot be explained by the existing literature. Building upon
Melitz (2003)’s framework, we first identify the condition for the existence
of pure exporters, that is, the sufficiently large foreign market relative to
the domestic market. We then show that in the presence of pure exporters,
their productivity levels are above those of non-exporters, but below those
of firms having both domestic sales and export. To examine the relevance
of these theoretical predictions, we use a data of manufacturing firms for the
period of 1998-2005 from China, for which the foreign market is arguably
much larger compared with the domestic market. From this data, we find
quite a substantial number of pure exporters, and their productivity ranking
vis-a-vis the other two types of firms highly consistent with our theoretical
predictions.

in export processing zones, and find similar results (available upon request).
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Appendix

Proof of Proposition: Let us first consider the case that the foreign market is
not sufficiently large, i.e., % < I'!. In this case, the choice o(F) (selling only
in the foreign market or pure exporting) is dominated by the choice o(H)
(selling only in the home market or domestic sale only), as

1—a)l
moy = DT o (4,4 )
< U296 g4 41)
NTH
< W0 (4 1) = moiy

The first inequality comes as % < I, while the second inequality is due
to the assumption 0 < f¥ < f¥. Hence, in the equilibrium, there are only
two available choices: o(H) and o(HF) (selling in both home and foreign

markets).
Denote the cutoff point ©; as m,()(©1) = 0, i.e.,
fo+ £
0,=—+—=2_"C
YT a—a)If

and the cutoff point ©y as 7,(1)(02) = To(Hr)(02), i.e.,

fHF _ fH
@2: S ISFC
(]_ — O[)T

LN L il |
When = < A I, we have

0<©; <0,

Thus, we have a clear dichotomy that when the foreign market is not suf-
ficiently large, more productive firms sell in both the home and the foreign
markets and less productive firms sell only in the home market.

Next, let us consider the case that foreign market is sufficiently large, i.e.,
% > T". In this case, in the equilibrium, there are three available choices:
o(H),o(F)and o(HF).

Denote the cutoff point ©] as 7, (0]) = 0 i.e.,

fo + 17

A=)’

o -
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and the cutoff point ©4 as m,(1)(05) = T,(r)(05), i.e.,

F_ ¢H
Y St [ S

(1= a) (& - 1)
and the cutoff point ©f as () (0%) = T,(ur) (%), ie.,

fHF fF
1— a)IHC

0 =

When }Cﬁi;HIH > L chp ;ZIH we have

0< 0] <0;<0;.

Thus, the most productive firms sell in both the home and foreign markets,
followed by those selling in the foreign market only, and then by those selling
in the home market only.
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Table 1, Comparison of three types of Chinese manufacturers

Panel A: Whole Sample (1998-2005)

Domestic Sales Only Domestic Sales and Export Export Only
(nonexporters) (regular exporters) (pure exporters)
Number of Observations 841,818 163,730 34,244
Share of Total Sample 80.96% 15.75% 3.29%
Logarithm of Employment 4.656 5.452 4.988
Logarithm of Output 9.363 10.316 9.553
Logarithm of Fixed Assets 8.158 8.925 7.487
TFP LP 3.747 4.121 3.834
Panel B: Year 1998
Domestic Sales Only Domestic Sales and Export Export Only
(nonexporters) (regular exporters) (pure exporters)
Number of Observations 92,377 16,500 3,369
Share of Total Sample 82.30% 14.70% 3.00%
Logarithm of Employment 4.833 5.839 5.083
Logarithm of Output 8.916 10.171 9.411
Logarithm of Fixed Assets 8.117 9.227 7.580
TFP LP 3.515 4.013 3.762
Panel C: Year 2000
Domestic Sales Only Domestic Sales and Export Export Only
(nonexporters) (regular exporters) (pure exporters)
Number of Observations 93,876 16,652 3,859
Share of Total Sample 82.07% 14.56% 3.37%
Logarithm of Employment 4.755 5.690 5.082



Logarithm of Output 9.149 10.342 9.521
Logarithm of Fixed Assets 8.157 9.153 7.550
TFP LP 3.649 4.119 3.829
Panel D: Year 2002
Domestic Sales Only Domestic Sales and Export Export Only
(nonexporters) (regular exporters) (pure exporters)
Number of Observations 104,454 19,865 5,248
Share of Total Sample 80.62% 15.33% 4.05%
Logarithm of Employment 4.642 5.439 4,991
Logarithm of Output 9.386 10.332 9.513
Logarithm of Fixed Assets 8.103 8.886 7.387
TFP LP 3.754 4.123 3.818
Panel E: Year 2005
Domestic Sales Only Domestic Sales and Export Export Only
(nonexporters) (regular exporters) (pure exporters)
Number of Observations 151,811 31,771 8,652
Share of Total Sample 78.97% 16.56% 4.50%
Logarithm of Employment 4.453 5.153 4.875
Logarithm of Output 9.670 10.377 9.647
Logarithm of Fixed Assets 8.073 8.692 7.508
TFP LP 3.899 4.158 3.863




Table 2, Correlations among different measures of TFP

TFPLP TFPOLS TFPFE  TFP GMM

TFP LP 1.0000
TFP OLS 0.6681  1.0000
TFP FE 0.9118  0.9060  1.0000

TFP GMM 0.9222 0.8907 0.9971 1.0000




Table 3, Main results

1 2 3 4

Dependent Variable TFP LP TFP OLS TFP FE TFP GMM
Domestic Sales Only -0.139** -0.014** -0.054** -0.044**

[0.004] [0.002] [0.003] [0.003]
Domestic Sales and Export 0.190** 0.021** 0.078** 0.096**

[0.004] [0.002] [0.003] [0.003]
Controls
Industry Dummy X X X X
Region Dummy X X X X
Year Dummy X X X X
Number of Observations 1,039,792 1,039,792 1,039,792 1,039,792
R-squared 0.2033 0.1159 0.1581 0.1636

Note: Standard errors, clustered at the firm-level, are reported in the bracket. ** represents statistical significance at the 1% level.



Table 4, Export market size and the existence of pure exporters

1 2 3 4
Dependent Variable Pure Exporter Ratio of Pure Exporters
Estimation Specification Firm-Year Level, OLS Industry-Region-Year Level, Tobit
Export Market Size (Lagged) 0.053*** 0.054*** 0.025*** 0.024***
[0.010] [0.010] [0.005] [0.005]
TFP LP (Lagged) -0.042*** 0.041%**
[0.014] [0.013]
Ln Wage (Lagged) 0.121*** 0.009
[0.012] [0.009]
Ln Labor (Lagged) 0.071*** 0.009
[0.008] [0.012]
Ln Capital Labor Ratio (Lagged) -0.175%** -0.052***
[0.005] [0.006]
Controls
Industry Dummy X X X X
Region Dummy X X X X
Year Dummy X X X X
Number of Observations 340,647 339,417 36,617 36,568
R-squared 0.3731 0.3869 0.5400 0.5479

Note: Standard errors, clustered at the firm-level, are reported in the bracket in Columns 1-3; whereas standard errors
clustered at the industry-region level are reported in the bracket in Columns 4-5. * and ** represent statistical
significance at the 5% and 1% levels, respectively.



Table 5, Robustness checks

1 2 3 5 6 7
Dependent Variable TFP LP
Estimation Specification Excl. Outliers Incl. Controls Alternative Definition  1998-2001  2002-2005
Domestic Sales Only -0.116** -0.014** -0.162** -0.114** -0.137** -0.172** -0.103**
[0.004] [0.003] [0.004] [0.008] [0.004] [0.006] [0.004]
Domestic Sales and Export 0.167** 0.098** 0.159** 0.176** 0.207** 0.202** 0.192**
[0.004] [0.003] [0.004] [0.008] [0.004] [0.006] [0.004]
Controls
Industry Dummy X X X X X X X
Region Dummy X X X X X X X
Year Dummy X X X X X X
Firm Size X
Capital Intensity X
Skilled Labor Intensity X
Number of Observations 1,018,996 1,039,792 1,039,792 117,607 1,025,030 462,642 577,150
R-squared 0.1964 0.3533 0.2133 0.1856 0.2070 0.2191 0.1650

Note: Standard errors, clustered at the firm-level, are reported in the bracket. ** represents statistical significance at the 1% level.



Table 6, Alternative estimation specification

8 9 10 11

Dependent Variable Exporting Status
Estimation Specification Ordered Probit Multinomial Logit
TFP LP (Lagged) 0.518** 0.184**

[0.006] [0.006]
Relative Risk Ratio for Pure Exporters 1.392** 1.080**

[0.028] [0.025]
Relative Risk Ratio for Regular Exporters 3.157** 1.576**
[0.039] [0.020]

Cutoffs
Cutoff 1 3.668*  4.015**

[0.063] [0.062]
Cutoff 2 4.940*  5.340**

[0.064] [0.063]
Controls
Industry Dummy X X X X
Region Dummy X X X X
Year Dummy X X X X
Firm Characteristics X X
Number of Observations 631,052 628,393 631,052 628,393
Pseudo R2 0.2651 0.2951 0.2172 0.2597

Note: Standard errors, clustered at the firm-level, are reported in the bracket. ** represents statistical
significance at the 1% level.



Table 7, Control for other explanations

1 2 3
Dependent Variable TFP LP
Domestic Sales Only -0.232** -0.174** -0.123***
[0.007] [0.008] [0.006]
Domestic Sales and Export 0.215** 0.228** 0.193***
[0.008] [0.008] [0.006]
Controls
Industry Dummy X X X
Region Dummy X X X
Year Dummy X X X
Export Processing Zones X
Processing Trader X
Export Market Size X
Number of Observations 888,806 888,806 397,530
R-squared 0.2024 0.2031 0.2017

Note: Standard errors, clustered at the firm-level, are reported in the bracket. **
represents statistical significance at the 1% level.
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Figure 2, Optimal choice when foreign market is not sufficient large

7 o(HF)

o(H)

@0‘(H) o(HF) @O‘(HF)/O‘(H)

®V




4

Figure 3, Optimal choice when foreign market is sufficient large
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