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Abstract

We investigate how the export performance of firms in China is influenced by how
their products relate to the local comparative advantages. Using firm level data from
Chinese customs for 2000-2006, we construct an indicator that captures the density of
links a product has with the local product space. It hence combines information on the
intrinsic relatedness of a good with information on the local pattern of specialization.
Our results show that export growth is higher for products that are characterized by
denser connections with the local productive structure. This finding suggests that the
density of links between products gives rise to export-enhancing spillovers and plays
a significant role in explaining China’s stellar export performance. We however find
that the positive effect of product relatedness on firms’ export performance is mainly
limited to ordinary trade activities and to domestic firms. More, it is stronger for most

productive firms.
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1 Introduction

One of the most impressive dimensions of China’s stellar export performance is the rapid
diversification of its exports. Since the 1980s, “made in China” products have pervaded
all sectors of world trade, including those that are usually considered as belonging to the
area of specialization of more developed countries such as high-tech electronics and comput-
ers (Rodrik, 2006, Schott, 2008). China’s rapid export upgrading is especially puzzling as
production of goods requires capabilities and products that vary greatly in their knowledge
requirements (Hausmann and Hidalgo, 2011). Since countries can only diversify by build-
ing on what they already have, China’s rapid export diversification suggests a very efficient
capacity to capitalize on its existing productive knowledge and to exploit the links between
products. Recent studies focusing on the Product Space suggest that initial product special-
ization is key in this respect (Hidalgo et al., 2007). As developed by Hausmann and Klinger
(2007a) and Hidalgo et al. (2007), the Product Space is a network that formalizes the idea of
relatedness between products traded in the global economy. The main contention from this
work is that all products do not have the same degree of relatedness (and hence the same
position in the product space) and as a result have different potential, notably as a platform
for jumping on to new economic activities. The relationship between production structure
and economic performance has been confirmed by several macro-level studies. Countries
specialized in products with dense connections with other goods are found to grow faster
(Kali et al., 2010; Hidalgo et al., 2007). This finding suggests that density of links between
products gives rise to spillovers such as knowledge externalities and economies of scale and
scope.

The analysis in this paper is a micro-level study. We exploit firm level data in China to
investigate whether the product space also matters at the level of individual exporters. To
our knowledge it is the first study analyzing the micro-level impact of product spillovers on
economic performance. Similarly to the effect it has at the level of countries, we expect the
density of links between products to facilitate the firm-level upgrading as producers move

through the product space by developing goods close to those they currently produce. We



focus on export growth as an indicator of economic performance and ask whether, for a given
firm, export growth is faster for products characterized by a high density of links with the
local productive structure.

Our analysis thus connects the macro literature on the link between productive structure
and development to the micro literature on firm-level economic performance. Our study
indeed follows on recent efforts to understand what drives firms’ product mix (Bernard
et al., 2010). Our approach is coherent with models of endogenous within-firm (between
products) activity reallocation. Our contribution is to focus on the role of product spillovers
in the dynamics of product-level exports. Doing so, we confirm Bernard et al. (2010) findings
that within-firm allocation of export activity between products responds not only to firm-
level and product-level determinants but also to factors that combine both the firm and the
product dimension.

Our study also adds to the literature analyzing the existence and the nature of export
spillovers. Since the pioneer article of Aitken et al. (1997), this literature focused mostly
on local spillovers among exporters (Greenaway et al., 2004). The only exception we are
aware of is Koenig et al. (2010). While focusing on the effect of exporters’ agglomeration
in the same area on the export behavior of a given firm in France, their regressions account
for the number of other products exported by the firm. They find a positive and significant
effect of this firm-level indicator (invariant across products of the firm in a given year) which
they interpreted as evidence of scope economies across products within the firms’ export
portfolio. Our analysis goes further as our key indicator varies between products for a given
exporter. Moreover it captures how the intrinsic product-level spillover intensity intersects
with the local pattern of product specialization, hence varying across firms depending on their
location. We will use sub-national trade data differentiating between processing trade and
ordinary (i.e. non-processing) trade, as well as between exports by domestic and foreign-

owned ﬁrmsﬂ to investigate whether the role of product-relatedness depends on the firm

!'Here and in the rest of the article, we define “foreign firms” as those with some foreign capital ownership:
i.e. wholly foreign-owned firms as well as joint ventures (this latter including equity and non-equity joint
ventures, and joint cooperatives).



ownership or trade type.

The main contribution that the paper brings is in fact towards the literature on the link
between the productive structure and economic performance (Hausmann et al., 2011). This
literature shows how the products a country makes today determine which products they
will be able and likely to make tomorrow. The logic behind this pattern is that products are
indicative of the capabilities that the country has and will be able to developﬂ We follow
Hausmann and Klinger (2007a) and Hidalgo et al. (2007) in holding the likelihood that a
product is co-exported with other products by many countries (called “proximity”) as a proxy
for the likelihood this product allows rapid diversification. Most of studies in this literature
have aggregated information of the product space of relatedness among products to develop
country-level indicators of economic complexity and assess their predictive power in terms of
economic growth. Globally, they contend that the more complex a country is (as indicated by
numerous products with dense connections to other products) the richer it is and the richer
it should become (Hidalgo and Hausmann, 2009; Hausmann and Klinger, 2007a; Kali et al.,
2010). Our analysis differs from these macro-level studies in two aspects. First, we conduct
a micro analysis based on firm-level data in China. This allows identifying a mechanism
through which productive structure can fuel higher growth as observed in previously cited
studies. Second, we focus on export performance. As a consequence, our results will shed
light on China’s rapid upgrading and diversification. Third, our variable of interest measures
agglomeration externalities at a very detailed (HS6) product level covering more than 5000
products. It combines the intrinsic relatedness of a good with the rest of the product space
with information on the local pattern of specialization. Concretely, we use firm level export
data from Chinese customs for 2000-2006 to assess whether firm level exports grow faster
for goods that have denser links with those currently produced locally. We expect products
that are closer to the products constituting the local export basket to benefit from larger

economies of scale and scope and knowledge spillovers. They should hence be produced at

2The famous analogy is that a product is equivalent to a Lego model made of Lego pieces that are
equivalent to capabilities (technology, capital, resources...), and a country is equivalent to a bucket of Legos.
Based on the observation of products made by countries, one can infer the capabilities they have and the
likelihood they will be able to develop new products in the future.
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lower costs and hence be characterized by a faster export growth as firms reallocate their
activity towards them. Our estimations are made controlling for unobservable characteristics
of firms and of products and accounting for agglomeration effects (i.e. spillovers between
nearby exporters) as well as local revealed comparative advantage. Finally, we explore the
existence of potential heterogeneous impact of the product-level connections with the local
productive structure depending on the ownership type of the exporting firm, the trade type
(processing or ordinary) and the productivity level of the firm.

Our results are coherent with this prediction. We confirm that product spillovers play a
significant role in the export performance of firms in China. We show that within a firm’s
export basket, export growth is systematically higher for products that are characterized by
greater relatedness with the local productive structure. The results are robust to a variety
of robustness checks. Our estimates display a pattern which is not confined to the most
trade-oriented locations or to the most export performing firms. We find that the positive
effect of product relatedness on firms’ export performance is mainly limited to ordinary
trade activities and to domestic firms. More, it is stronger for most productive firms. From
a policy point of view, our results thus suggest to show that devices aimed at promoting
exports should be concentrated on products that correspond to the local core competencies.

The rest of the paper is structured as follows. The next section presents the data and
the variables construction. Section 3 presents our empirical specification and discusses our

results. Section 4 concludes.

2 Indicators and Data

The goal of the paper is to test whether Chinese firms systematically display higher ex-
port performance for products characterized by higher relatedness with the local productive
structure. Our estimations hence regress firm-level exports between 2000 and 2006 in China

compiled by the Chinese Customs Trade Statistics (CCTS)| on an indicator called density

3Tt records all merchandise transactions passing through Chinese customs each year. It contains infor-
mation on firm basic information (name, address, ownership, etc.), product code (8-digit), and destination



that measures for each product-locality pair the density of links with the local productive
structure. It hence combines information on the intrinsic relatedness of a good with the rest

of the local productive structure with information on the local pattern of specialization.

2.1 Measuring bilateral product relatedness

We compute the relatedness of each product with the other goods available in the world
(Product Space) following Hidalgo et al. (2007). Product-level relatedness is based on
the sum of its pairwise proximities with the rest of the Product Space. The fact that
a product is co-exported with other products by many countries (called “proximity”) is
held as an outcome-based measure of relatedness. This builds on the idea that co-export
reflects similar requirements in terms of institutions, infrastructure, resources, technology,
or some combination thereof.. Bilateral proximities (for each pair of products ¢ and j) is the
minimumﬂ of the pair-wise conditional probabilities of countries exporting a good given that

they exports another.

¢ij = min[Pr(ilj), Pr(jli)] (1)

with Pr(i|j) being the average conditional that good 7 is exported when good j is exported
and Pr(j|i) the average conditional that good j is exported when good i is exported. These
probabilities are computed as the average of bilateral co-exporting probabilities in the world.
In order to exclude marginal exports, a country is said to export a product, when it exhibits

a Revealed Comparative Advantage (RCA)P|in it. Hence,

Prili) = 3 T Palil) = 3 ) 2)

country. We collapse the data to 6-digit products for consistency with the international trade data from
BACI.

4Considering the minimum of both conditional probabilities eliminates the problem that arises when a
country is the sole exporter of a particular good: the conditional probability of exporting any other good
given that one would be equal to one for all other goods exported by that country.

5Country ¢ is said to have revealed comparative advantage in product ¢ if

RCAC(i):Z Z;‘iz:i::Ez%%l%p(;;t;:g)sc(l) is larger than 1, with export®(i) denoting country c’s export

value of product 1.



with RC'A°(i) and RC A°(j) being a dummy equal to 1 when country ¢ exports good i and
J respectively with a comparative advantage and X¢(j|i) being a dummy equal to 1 when
country c exports both ¢ and j with a comparative advantage.

Hence Pr(i]j) is the ratio of the number of countries that have a RCA in both ¢ and j
over the number of countries that have a RCA in i (j).

We compute the bilateral relatedness ¢; ; between products i and j for 5016 products,
using data for 239 countries in 2000 from the BACIF| world trade dataset. This dataset,
constructed using COMTRADE original data, provides bilateral trade ﬂowsﬂ at the 6-digit
product level (Gaulier and Zignago, 2010). The matrix of these proximities characterizes the

world product spacdﬂ.

2.2 Product density in China

Our main variable of interest in that of density that measures for each locality-product pair
the density of links with the local productive structure. As in Hidalgo et al. (2007) and Kali
et al. (2010), density for a given good i and locality [ (Density!) is based on the average
of good i’s bilateral proximities with the other goods that the locality | exports (with a
comparative advantage):

Pi;j

JERCA=1,j#i

> b

JF

(3)

Density! =

The numerator is the sum of good ¢’s proximities to products j in which the locality [ has
comparative advantage while the denominator is the sum of proximities to all other products

that exist in the world product space. As a robustness check, we verify that results hold

6The BACI dataset is downloadable from http://www.cepii.fr/anglaisgraph/bdd/ baci.htm

"The flow dataset is constructed using an original procedure that reconciles the declarations of exporters
and importers. The harmonization procedure enables to extend considerably the number of countries for
which trade data are available, as compared to the original dataset.

8The product space framework has been used in different papers that study the implications of product
space to economic development and industrial policy in developing countries (Chile (Hausmann and Klinger,
2007b), South Africa (Hausmann and Klinger, 2008), Ecuador (Hausmann and Klinger, 2010), Algeria
(Hausmann et al., 2010) and the Kyrgiz Republic (Usui and Abdon, 2010)). But these series of articles are
at the macroeconomic level and do not account for more disaggregated effects.



when using the China product space, that is when the RCA in the above equation based on
Chinese exports as a reference when measuring the RCA denominator.

High density indicates that the product ¢ is densely connected to the locality I’s product
space. It indicates that locality 1 has comparative advantage in numerous goods that are
closely related to that product. As in Kali et al. (2010)] and Hidalgo et al. (2007) we
hold density as a proxy of existing product spillovers and expect that it is associated with
higher export growth for firms in this locality. We construct the density index at the level
of Chinese prefecturesF_UI using the Chinese Customs Trade Statistics (CCTS) collapsed to

prefectures.

3 Empirical estimations

3.1 Empirical specification

Our estimations focus on the impact of product-level density of links with the local product
space on export performance of Chinese firms. We investigate whether firm-level export
growth is faster for products characterized by a high density of links with the local productive
structure. Our explained variable is the log of the value of exports of product k£ from firm
f in locality [ in 2006. It is regressed on its value in 2000, the initial year of our sample
and the density indicator computed for the locality [ and product k for that same year. Our

specification is:

Xl{,2006 = 'YXI{,zooo + BDensizfyfC + 04Z,lc + 67+ M + e£ (4)

We consider in line with Bernard et al. (2010), that there are three broad categories of
determinants of product-level export performance of firms: factors that are product specific

but common to all firms, factors that are specific to firms but common to products, and

90ur density measure has however both the location and product dimension. In Kali et al. (2010) by
contrast the key indicator is a weighted average of density across products measured at the location level.

10As a robustness test, we check that our results remain when considering density at the province level
which is the administrative unit above the prefecture.



factors that are idiosyncratic to firm-product pairings. The first category corresponds to
factors that are specific to products such as changes in relative demand (i.e. evolving tastes)
or relative supply (i.e. technological changes). The second category includes factors that are
specific to firms such as their size, productivity, diversity of their export basket or charisma
of their founder. We account for these firm- and product- characteristics through fixed
effects (0; and 7, respectively). Since firms do not change locations, the firm-fixed effects
indirectly account for location-specific features such as endowments, governance, income or
export performance.

The third category of explanations into which our indicator of density falls includes
firm-product characteristics. The coefficient 5 on this indicator is expected to capture the
influence that product-level linkages with the local productive structure have on firm-level
performance. Note that firm-specific or product-specific fixed effects already capture the
scope economies that are common to all firms for a given product or to all products for a given
firm. Hence, what our estimations focus on is the effect of the density of linkages between
a product and the local specialization (that is a product-locality specific feature). Moulton
(1990) showed that regressing individual variables on aggregate variables could induce a
downward bias in the estimation of standard-errors. All regressions are thus clustered at the
level of aggregation of the density indicator (location and product).

Our conditioning set Z is made of two categories of variables. First, following the
spillovers literature, we control for the agglomeration in the same locality of exporters of
the same product. Koenig et al. (2010) emphasize a positive effect of product and des-
tination specific-exporters’ agglomeration on the export behavior of individual exporters
in the case of France. We include the number of exporters in the locality exporting the
same product to account for these market and non-market interactions between exporting
firms. Second, we control for supply side determinants by introducing proxies for local ex-
port intensity and comparative advantages. Although the firm fixed effects control for the
overall export-orientation and specific conditions of their locality, they do not account for

the possibility that firms in a locality [ can enjoy a systematic advantage in exporting a



given product k, due to a specific ability of its locality developed over time or to specific
development strategies implemented by local authorities for this product. Indeed firm fixed
effects take into account these unobserved determinants of export performance if they af-
fect firms’ performance equally for all products. To control for the possibility that local
endowments influence product-level exports differentially, we further introduce the log of the
locality product export sales in 2000. As an alternative proxy for local specialization, we
also use the Balassa index of “revealed comparative advantage” at the locality-product level,

calculated as follows:

exports'(k)/ > exportst (k)
k

h > exportst(k)/ > exportst(k)
I Ik

RCA\(k) (5)

An increase of the Balassa index reflects an increased comparative advantage of locality [
in product k, with respect to the rest of China. The summary statistics of all of the variables

used in the regressions are displayed in Table 1 in Appendix A.

3.2 Results
3.2.1 Benchmark

Table (|1) reports estimation results for Equation 4. Our benchmark regression is in Column
1, it regresses the firm-level export value in 2006 on the initial export value in 2000 and
product density in 2000. Columns 2 and 3 add controls for agglomeration and comparative
advantages. In column 4, we add a proxy for the performance of the firms as an exporter
for a given product: the number of destinations it exports that product to. In columns 1
to 4, the density indicator is computed for each prefecture using the World Product Map,
i.e. the numerator in Equation [3| only considers the products for which the prefecture has a
comparative advantage with respect to the World.

In column 5, we instead rely on the China Product Map, so that prefecture-level com-

parative advantages are computed using China as a reference.
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Table 1: Density and firm-level export value (2000-2006)

Explained variable Firm level export value in 2006
Model : (1) (2) (3) (4) (5) (6)
Initial Ln Firm export (HS6) 0.393¢  0.347* 0.389* 0.318* | 0.318* 0.318*
(0.004) (0.004) (0.004) (0.004) | (0.004) (0.004)
Ln Product density (city, w/r World) 1.414*  0.593* 1.242¢ 1.076“ 0.929¢
(0.161) (0.162) (0.163) (0.160) (0.195)
Ln Product density (city, w/r China) 1.095%
(0.129)
Ln Product density (province, w/r World) 0.356
(0.286)
Ln City-HS6 exports 0.183¢
(0.006)
Nb of exporters (city HS6) 0.001°  0.002%  0.002¢ | 0.002* 0.002*
(0.000) (0.001) (0.000) | (0.000) (0.000)
RCA index (city, w/r World) 0.000*  0.000* | 0.000* 0.000*
(0.000)  (0.000) | (0.000) (0.000)
Firm-product level nb of countries 0.068* | 0.067*  0.068¢
(0.002) | (0.002) (0.002)
Firm fixed effects and product (HS6) fixed effects
Observations 101691 101691 101691 101691 | 101691 101691
R? 0.302 0.312 0.303 0.316 0.316 0.316

Note:Heteroskedasticity-robust standard errors are shown in parentheses: ¢, ® and © respectively denoting
significance at the 1%, 5% and 10% levels. Regressions are corrected for clustering at product and
locality level.
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In column 6, we check the geographical scope of product spillovers. The product-level
density of links with the productive structure of the province (the administrative unit above
the prefecture) is added in parallel to the density of links with that of the prefecture.. Overall,
the control variables attract coefficients with the expected signs. Initial export value has a
positive and significant coefficient. Its value below 1 indicates convergence across products
of the firm’s export basket. This finding is in line with that of Hwang (2011). Our measure
of agglomeration economies (number of exporters of the same product in the locality) enters
with a positive and significant sign. Whether proxied through the local export sales or the
revealed comparative advantage, local specialization has a positive and significant impact
of export performance. The firm-product level proxy of export performance (the number of
destinations) also enters with the expected positive and significant sign.

In all specifications, our density indicator attracts a positive coefficient, significant at the
1% level. Our results indicate that for a given firm export performance is higher for products
that are characterized by denser connections with the local productive structure. Our results
do not seem to depend on the reference (World or China) used to define the comparative
advantages: the density variable has virtually the same coefficient in columns 4 and 5. The
lack of significance of the density indicator measured at the provincial level suggests that it
is adequation with the local (defined at the rather fine geographical level of prefectures) that
matters for product export performance. No additional effect is measured when considering
a large geographical scale.

We can interpret the magnitude of the estimated coefficients (close to unity) in Column
4, our preferred specification. Holding other factors constant, a 10% increase in product

density raises the export value 6-year later by about the same magnitude.

3.2.2 Robustness checks

In Table we check the robustness of our results. We first check our results hold after
excluding some specific geographical zones. As emphasized in the literature on China’s ex-

port performance (Amiti and Freund, 2010; Wang and Wei, 2010), a number of Chinese

12



localities are clearly different from the rest, in terms of location and policy particularities
which have made them richer, faster-growing, and more open, and more likely to host firms
with rapid export growth. Four prefectures (Beijing, Tianjin, Shanghai and Chongging),
known as the four “super cities” have been for example granted province-level status. This
enhanced autonomy has allowed these locations to engaged in bolder market-oriented reforms
and privatization. Column 2 of Table hence confirms that our results are not affected
when dropping observations from the four province-level cities. Column 3 verifies that in
turn results are not driven by observations from interior provinces. The literature on China
has evidenced an interior-coast divide. Interior locations are considered to be significantly
different from the rest of the country. They stand up for more inward oriented economies
and for their limited success in attracting foreign investment. Despite the smaller num-
ber of observations when observations from those zones are dropped, the firm-level growth
elasticity of density remains significant and of the same size as before, so that the positive
relationship between product relatedness to local productive structure and export growth is
not driven by these locations. Column 4 reports the results after focusing on special policy
zones that account for a dominant share of exports in China. As described in Wang and
Wei (2010), such zones were created by the government starting in 1979 in Guangdong, to
promote industrial activity, innovation and export activities. They offer low-tax regimes and
faster administrative procedures to favor industrial clustering. Since special economic zones
concentrate most of the export activity in China, we need to verify that our results hold
for exporters in these locations. Again, our estimates are robust to restricting our sample
to these most trade-oriented locations. The coefficient on product density is higher here at
1.632. In Column 5, we check the robustness of our results to the exclusion of products that
have very high or very low level of relatedness to other goods. The product-level relatedness
(defined at the product level from the World Product Space) is computed as the sum of bi-
lateral relatedness defined in Equation (1). Results in Column 5 are obtained after excluding
the top and bottom deciles of firm-product observations in terms of export growth between

2000 and 2006. Our estimates are robust, though significantly lower at 0.62.
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Another important question concerning the robustness of the results is on the time period
of our study.

As there is lot of churning in export flows, one could say that the effect of density on
export growth is only capturing a precise time event between the year of beginning and the
end year of the export value. In Columns 7 to 10 we conduct sensitivity analysis by using
other pairs of years. In Column 7 we keep the export value in 2000 as the beginning of
the period but we look at export growth between 2000 and 2005 instead of 2006 for our
benchmark. In Column 8, we use an average of 2005 and 2006 for the ending export value.
In Column 9, we use 2001 as the initial year of the sample while in Column 10, we look at
the export growth rate between the average value in 2000 and 2001 and the export value in
2006. As expected the sample size increases when export growth is measured using average
value for either the initial year or the ending year. In all four columns however, our results
(for our variable of interest and for control variables) remain similar.

In Table presents additional robustness checks. The first four columns exclude ob-
servations for products with extreme values of density. In Column 1, the bottom and top
percentile of density of exported products are excluded. Column 2 drops the bottom and top
5% and Column 3 eliminates the bottom and top decile of products in terms of density. The
following four columns investigate the robustness of our results after excluding observations
for extreme values of prefectures’ exports. Column 4 excludes the top decile of exporting
prefectures (in terms of exporting value in 2000) while Column 5 drops observations for both
the bottom and top deciles of exporting prefectures. Columns 6 and 7 rely on the looser
threshold of 5%: observations for the top 5% and for the bottom and top 5% exporting pre-
fectures are respectively excluded. The last four columns of Table check that our results
hold after eliminating observations for extreme observations of exporting firms. Column 8
excludes the top decile of exporting firms (in terms of exporting value in 2000) while Column
9 further excludes the bottom decile of exporting firms. The last two columns of the table

applies the threshold of 5% instead of 10%.
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As can be seen throughout the table, the positive impact of product density remains,
confirming that it is not limited to extreme values of product density, exporting locations
and high performance exporting firms. Indeed, despite the sharp reduction in the number
of observations, our main finding of a positive and significant effect of product relatedness

on firms’ export performance is confirmed.

3.2.3 Firm ownership type and trade type heterogeneity

In this section we assess whether the relationship between product relatedness and export
growth depends on the ownership type (domestic or foreign) of exporting firms and trade
regime (processing or ordinary). An interesting feature of the customs dataset is that it allows
to identify whether export flows emanate from domestic or foreign ﬁrmﬂ, and correspond
to processing trade or ordinary tradeE Processing trade includes all trade flows by firms
operating in the assembly sector, that is, importing inputs to process them in China and to re-
export the final products (these producers benefit from a preferential tax regime on imported
inputs). In 2007, 54% of Chinese exports were in the processing trade sector. Processing
trade activities are also dominated by foreign entities: in 2007, 82% of processing-trade
exports. We can imagine that firms engaged in this kind of activity are less embedded in
their local environment, and consequently that the export performance relates less to the
adequation between their products with the local productive structure.

Table study separately export performance for domestic firms (even columns) and
foreign firms (odd columns). While Columns 1 and 2 report the results for the benchmark
period (2000-2006), the following two columns use the average export flow for 2005 and 2006
to compute the final year of export growth. Columns 5 and 6 use the average for 2000 and
2001 to compute the initial export value and the last two columns compute export growth

between the average of 2000 and 2001 and 2005 and 2006.

1 The data are separately reported by firm type, including foreign-owned enterprises, Sino-foreign joint
ventures, collective enterprises, private enterprises and state-owned enterprises. We consider the first two
categories as foreign and the three later as domestic.

12The data also refer to a third (Others) category that groups other flows such as aid, border trade and
consignment. This represents overall less than 1% of total trade value in each year. When we consider the
processing/ordinary trade distinction, this category is dropped.
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As can be seen, whatever the time span, the results are robust and indicate that positive
and significant effect of product density is found only for domestic firms. Hence export
spillovers between products mainly apply to export activities of domestic firms. Only in
that case, does the product-level density of links with the local productive structure matter
for subsequent export performance.

Since a great proportion of foreign entities trade is made of processing trade, the insignif-
icance of product density may simply reflect the fact that foreign firms’ export value growth
relates more to the value and quality of imported inputs and to strategies of international
division of the production process than to the product-level spillovers from the local produc-
tive structure. Indeed, since firms engaged in processing trade “simply” import inputs and
re-export a transformed product, we can imagine that they are less embedded in their direct
environment and consequently do not respond to product-level externalities.

Table distinguishes exports by assembly/ordinary type. Columns 1 and 2 apply to
all firms and study ordinary (ODT) export and processing (PCS) export flows respectively,
while Columns 2 and 3 focus on foreign firms and Columns 5 and 6 cover only domestic firms.
The results consistently show that the positive effect of product density on export growth
mainly applies to ordinary export activities of domestic firms. No export value growth
premium seems to be generated in the case of processing (PCS) trade flows: the coefficient
estimates are either insignificant (for all firms or for foreign firms) or only significant at the
10% confidence level when restricting the sample to domestic firms. By contrast the density
of links between the exported product and the local productive structure is associated to
faster export growth in the whole sample. When decomposing between foreign and domestic
firms, this average export premium seems to be restricted to domestic firms: the effect is
significant at the 1% confidence level in the case of domestic firms while only at the 10%
level for foreign firms.

Our results are in line with the idea that ordinary trade is related to activities that
are more embedded in the Chinese industrial context. They are consistent with studies

urging to distinguish the extent of assembly trade and foreign entities from ordinary trade
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Table 5: Density and firm-level export growth - Trade type heterogeneity

Explained variable Firm level export value in 2006
Firm ownership type all firms Foreign firms Domestic firms
Trade type oDT PCS OoDT PCS oDT PCS
Model L @B @ 6 ©
Initial Ln Firm export (HS6) 0.242¢  0.404* | 0.341* 0.392¢ | 0.213* 0.382°
(0.005) (0.009) | (0.014) (0.012) | (0.005) (0.015)
Ln Product density (city, w/r World) | 0.858*  0.405 | 1.016° 0.314 | 0.952*  0.846¢
(0.193) (0.375) | (0.605) (0.580) | (0.210) (0.499)
RCA index (city, w/r World) 0.000°  0.000 | 0.000 0.000° | 0.000* 0.000
(0.000) (0.000) | (0.000) (0.000) | (0.000) (0.000)
Nb of exporters (city HS6) 0.004*  0.002¢ | 0.002° 0.001* | 0.004* 0.003¢
(0.001) (0.000) | (0.001) (0.000) | (0.001) (0.001)
Firm-product level nb of countries 0.075*  0.049* | 0.082% 0.069* | 0.076* 0.034¢
(0.002) (0.003) | (0.008) (0.007) | (0.002) (0.003)
Firm fixed effects and product (HS6) fixed effects
Observations 73313 29764 | 15590 20035 | 57723 9729
R? 0.295  0.420 | 0.422  0.394 | 0.302  0.552

Note:Heteroskedasticity-robust standard errors are shown in parentheses: ¢, ® and ¢ respectively denoting
significance at the 1%, 5% and 10% levels. Regressions are corrected for clustering at product and

locality level.

and domestic exporters when investigating the structure, determinants and consequences of
export performance of China (Schott, 2008; Jarreau and Poncet 2011). More concretely it
points at the distinctive functioning of export-platform activities by foreign firms compared

to ordinary exports operated by domestic firms.

3.2.4 Conditionality depending on firm level efficiency

We now investigate the potential heterogeneity of product density depending on the pro-
ductivity of the exporting firm. This is an important issue. Since foreign firms are shown
to be much more productive than domestic firms in China, an alternative interpretation of
the lack of significance of product density in the case of foreign firms (and of processing
trade that is dominated by foreign firms) is that the adequation with the local productive
structure does not matter for export performance for the most productive firms. Hence, it

is key to verify this line of argumentation by contrasting our results for high-productivity
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and low-productivity firms. We rely on three alternative proxies for firm-level productivity
computed from the customs dataset. We in turn use the number of product-country pairs
that the firm’s exports cover, the number of products the firm exports and the the number
of countries the firm reaches by exporting. These indicators are computed for the initial year
of our sample (2000).

We check whether product density plays a similar role for export performance depending
on the initial productivity of the exporter by splitting our sample between low and high
productivity. In Table @, we use two alternative cut-offs: the median and the median
respectively. Even columns that look at the effect for high-productivity exporters always
display a higher coefficient estimate than the odd columns that focus on firms with produc-
tivity below the threshold. Hence, our results suggest that product-level spillovers related to
adequation with the local productive structure is especially important for high-productivity
exporters.

Table reproduces Table @ only looking at domestic firms. The cut-offs have been
recomputed to cover only domestic firms. Consistent results are obtained. The coefficient
estimates are roughly four times higher in the case of high-productivity firms. In the Ap-
pendix, Table @D provides the results when focusing on foreign-owned ﬁrmsm They confirm
the absence of significance on the product density variable whatever the productivity of the
exporting firms. Hence the conditional effect of product density depending on the initial

productivity of exporters is specific to the group of domestic firms.

13Firms are split into high and low productivity using cut-offs computed based only on foreign firms.
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4 Conclusion

We have here brought the recent developed framework of product space (Hidalgo et al.,
2007) to the micro level. Using a measure of product-level density with the local productive
structure, we test the importance of product spillovers for the export performance of Chinese
firms.

We find that, firm level exports grow faster for goods that have denser links with those
currently produced locally. We hence confirm that products that are closer to the products
constituting the local export basket benefit from larger economies of scale and scope and
knowledge spillovers. Interestingly the positive impact of product relatedness is stronger for
most productive firms. From a policy point of view, our results thus suggest to show that
devices aimed at promoting exports should be concentrated on products that correspond to
the local core competencies. We however find that the positive effect of product relatedness
on firms’ export performance is mainly limited to domestic firms and to ordinary trade
activities. This finding is consistent with the fact that firms (mostly foreign) engaged in
processing trade activity are less embedded in their local environment, and consequently
that the export performance relates less to the adequation between their products with the

local productive structure.
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Appendix

Table 8: Summary statistics Nb=101691

Variable Mean Std. Dev. Min. Max.
Export value 2006 1258406  2.06e+07 1 4.28e+09
Export value 2000 664206 5185249 1 5.17e+08
Density (product-locality) 2000 0.1998 0.0763 0.0022 0.4588
RCA index (product-locality) 2000 34.20 645.67 4.97e-07 87900
# exporters (product-locality) 2000  40.38 64.81 1 754
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