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Abstract

This paper develops a heterogeneous firm model of international trade with trade in-
termediation and financial frictions. Indirect exporting through intermediaries entails lower
fixed costs but larger variable costs, and thus intermediaries alleviate financial frictions which
magnify the fixed cost of exporting. The model finds strong empirical support in firm-level
data on indirect exports for over 100 countries as well as country-level data on entrepot
trade through Hong Kong for over 50 countries. Financially more constrained exporting
firms and financially less developed countries are more likely to use trade intermediaries.
Both of these effects are stronger in financially more vulnerable industries. Calibrating a
two-country version of the model in general equilibrium for China and US reveals impor-
tant gains from trade intermediation. When indirect exporting is eliminated from China,
welfare, exports, and the share of exporting firms fall by 0.24%, 18%, and 59% respectively.
Moreover, as financial frictions in China increase, the share of exporting firms relying on
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1 Introduction

In many markets, intermediaries facilitate transactions between agents on the demand and
supply sides. For example, financial intermediaries such as banks connect lenders and borrowers,

1 In international

while labor market intermediaries match unemployed workers with firms.
trade, third-party intermediaries allow firms to sell goods abroad without having to directly
export to the destinations themselves. These indirect trade flows are observed through trade
intermediaries like retailers, wholesalers, or trading companies. Despite reductions in barriers
to trade, exporting to foreign countries remains a costly endeavor. Thus, indirect exporting is
a cheaper alternative for producers that cannot finance the large upfront costs incurred when
selling abroad. This paper examines the determinants of intermediary trade, with an emphasis
on the role of financial frictions, and quantifies the effect of trade intermediation on the gains
from trade.

Trade intermediaries may be located in domestic or foreign markets. An estimated 10
to 20% of exports are sold through domestic intermediaries in countries like the US, Italy,
China, and France, and across many developing countries, this ratio is also substantial at 22%.2
Indirect exports that flow through intermediaries in a foreign country before reaching their
final destination are commonly referred to as “re-exports”, or the exports of foreign goods.
Globally, the share of re-export trade has been estimated to be around 15% (Andriamananjara
et al. 2004). Re-export trade activity is especially large for entrepots or trading ports like
Hong Kong. Trading companies in Hong Kong such as Li & Fung Limited have a network of
manufacturers in Asia and they assist these firms in finding customers for their products. In
2010, the value of re-exports through Hong Kong was almost $400 billion USD, while the ratio
of re-exports to gross exports from Hong Kong was 96%.

To study how financial frictions affect firms’ export mode decision, I develop a tractable,
heterogeneous firm model of international trade with trade intermediation and financial fric-
tions. Exporting firms choose between indirect and direct exporting. By indirectly exporting
through an intermediary, firms save on fixed costs (e.g., marketing, distribution, product de-
sign), but pay higher variable costs on additional transportation and a fee for the intermediary.
This trade-off implies that the most productive firms with high revenue export directly while
less productive firms sell indirectly. Importantly, besides productivity, financial market frictions
also affect the sorting of firms into export modes. The (fixed) cost of exporting requires outside
financing, and is therefore magnified by financial frictions which raise the cost of capital. These
frictions incentivize firms to export indirectly as the relatively cheaper alternative. The theory

thus predicts that financially constrained firms are more likely to be indirect exporters. Cor-

!See Gorton and Winton (2002) and Allen et al. (2013) for surveys on financial intermediation, and Autor
(2009) for numerous papers on labor market intermediation.

2See Bernard et al. (2010), Bernard et al. (2013), Ahn et al. (2011), and Crozet et al. (2013) for studies
on trade intermediation in US, Italy, China, and France respectively. The average share of indirect exports
for developing countries comes from the author’s calculations using the World Bank Enterprise Surveys (see
Section 4.1). On the import side, Chilean wholesalers accounted for 35% of imports from Argentina (Blum et al.
2010).



respondingly, at the aggregate level, financially developed countries with lower costs of credit
for all firms have a smaller fraction of exports that are indirectly sold. Furthermore, both firm
and country-level effects are more pronounced in financially more vulnerable sectors which, for
example, require greater outside financing.

I test the firm-level implications of the model using the World Bank Enterprise Surveys, a
firm-level dataset covering 118 developing countries. The surveys inquire about firms’ direct
exports and indirect exports through domestic intermediaries, as well as the extent to which
access to financing, like availability and cost, is an obstacle to firms’ business operations. This
provides a measure of the financial frictions that firms face.®> The results confirm that firms
with greater difficulty in accessing finance are more likely to be indirect exporters. Moreover,
exploiting variation in sector financial vulnerability, exogenous from the perspective of individual
firms, I find that the effect of financial constraints on the likelihood of indirect exporting is indeed
stronger in sectors with higher external finance dependence and lower asset tangibility. These
two financial vulnerability measures capture, respectively, firms’ demand for outside financing
within a given industry and the availability of collateralizable assets to raise financial capital
(Rajan and Zingales 1998, Braun 2003).

At the aggregate level, I examine the bilateral share of indirect exports in total exports for
pairs of countries. Systematic data on this aggregate indirect export share is available only for re-
exports by foreign intermediaries in the entrep6t of Hong Kong. This data of intermediary trade
is unique in identifying both origin and destination countries. Using a sample of 56 exporters,
85 importers, and 25 industries, I estimate a fractional probit model using the methodology
in Papke and Wooldridge (2008), where the regressors are the exporter’s financial development
and its interactions with sector financial vulnerability. Consistent with the theory, the indirect
export share decreases with the exporter’s financial development, as measured by the private
credit-to-GDP ratio, especially in financially vulnerable sectors. This result is robust to the
inclusion of other factors that might affect indirect trade shares such as market size, geography,
and costs of trade.

To evaluate the gains from trade intermediation, a two-sector version of the model is cal-
ibrated in general equilibrium for China and the US in 2005. The intermediated share of
manufacturing exports from China to the US in 2005 was around 37%. After recovering the
costs of exporting, I perform counterfactuals to gauge the relative importance of indirect ex-
porting for consumer welfare and firm export performance. Eliminating indirect exporting and
direct exporting from China leads to a static welfare loss in the real wage of, respectively, 0.24%
and 0.40% for China. Thus, the loss from removing intermediaries is close to 60% of the wel-
fare change from removing direct exporting. Exports from China to the US fall by 18% upon
removing trade intermediaries, and the share of exporting firms declines dramatically by 59%.
Furthermore, as financial frictions increase, trade intermediation becomes more important for
firms. I find that the relative change in the share of exporting firms from the removal of indirect

versus direct exporting is roughly 10% larger when the cost of capital (proxied by the lending

3The Enterprise Surveys ask a similar question for other obstacles to operations, as listed in Table 1. Some
of these variables have been used previously in other studies such as Olney (2014) and Aterido et al. (2011).



rate) is one standard deviation higher.

For countries with weak credit institutions, exporting remains an expensive undertaking
that could benefit from policies that favor greater trade intermediation and increased competi-
tion amongst the intermediaries. The quantitative exercises here show large gains from trade
intermediation for producers and consumers alike. Evidence from previous research shows that
indirect exporting can be a stepping stone to selling abroad directly, and additional positive
externalities and productivity-enhancing effects are generated when trade intermediaries share
their knowledge with producers and manufacturers (e.g., Ahn et al. 2011, Ellis 2003). In
particular, Bai et al. (2015) show that selling through an intermediary can lead to increased
productivity through learning-by-exporting. If so, the static gains from intermediated trade
analyzed here may be magnified in a dynamic setting.

This paper seeks to understand the role of trade intermediaries and to quantify their eco-
nomic impact. Most directly, it merges two strands of research in international trade: in-
termediated trade and the effect of financial market imperfections on trade. Theoretically,
intermediaries have a comparative advantage in locating buyers, and act as matchmakers for
producers faced with search frictions (e.g., Rauch and Watson 2004, Antras and Costinot 2011,
Petropoulou 2011, Krishna and Sheveleva 2013). In the context of the Melitz (2003) heteroge-
neous firm model, selling through a third-party translates to an additional mode of exporting
with a lower fixed cost, as modeled in this paper and others (e.g., Ahn et al. 2011, Blum et
al. 2011, Tang and Zhang 2012). The implication of a productivity sorting pattern has been
tested empirically using various datasets (e.g., Ahn et al. 2011, Olney 2014). This type of
sorting pattern is also generated for trade-offs between horizontal foreign direct investment and
exporting, or vertical integration and outsourcing (see Helpman et al. 2004, Nunn and Trefler
2013b).

Using firm-level data from different countries, the recent burgeoning empirical literature on
trade intermediation has identified country size, geography, trade costs, and the contracting
environment as determinants of intermediary trade. For example, Ahn et al. (2011) find that
intermediary shares in China are larger for smaller, more distant destinations associated with
higher trade costs. Bernard et al. (2013) and Felbermayr and Jung (2011) show trade interme-
diation increases with weaker governance quality and greater expropriation risk respectively.?
Besides incorporating findings from the prior literature here, I highlight a new and important
channel where financial frictions can affect firms’ export mode and aggregate intermediated
trade. Data from the Enterprise Surveys indicate that access to financing is one of the major
problems that firms face (see Table 1). The results here show that trade intermediaries can

alleviate financial market frictions at the firm and country level.

“Bernard et al. (2013) examine Ttalian wholesalers while Felbermayr and Jung (2011) use US industry-level
data. Other papers this area of research include Akerman (2014) for Sweden, Crozet et al. (2013) for France, Blum
et al. (2010, 2011) for Argentina, Chile, and Colombia, Fryges (2007) for Germany and the United Kingdom,
and Hessels and Terjesen (2010) for the Netherlands. Studies that use the Enterprise Surveys to examine indirect
exporting include Lu et al. (2011), Abel-Koch (2013), and Hoefele et al. (2013). McCann (2013) find multi-
product firms are more likely to use intermediaries than single product firms. Complementary research studies
the so called “carry-along” trade, where manufacturers export goods that they themselves do not make (e.g.,
Bernard et al. 2012, Eckel and Riezman 2013).



The empirical analysis also makes novel use of the indirect export data through Hong Kong
by running gravity-type regressions, as previous studies have focused on the trade relationship
between Hong Kong and China alone (e.g., Feenstra and Hanson 2004, Fisman et al. 2008).
The nature of the calibration approach is similar to Melitz and Redding (2013), but my work
is the first that I am aware of to perform quantitative welfare analysis for models with trade
intermediation. This quantitative analysis is an important step towards understanding not just
how intermediaries alter trade patterns, but also how much they affect the gains from trade,
for both consumers and firms. The results reveal that welfare calculations that incorporate
trade intermediation can be quite different from those that rely only on direct trade flows. Firm
heterogeneity and the distinction between indirect and direct exporters is important in this
regard.

The second strand of literature that this paper contributes to studies the effects of financial
frictions on international trade at the firm and country levels.> Theoretically, Manova (2013)
and Chaney (2013) show that financial or liquidity constraints affect the level of firm exports
as well as entry into exporting. This is supported empirically at the aggregate level; Manova
(2013) finds that financially more developed countries export more both at the intensive and
extensive margins. Financial development also helps exporters in sectors and for destinations
where fixed costs are high (Becker et al. 2013). The country-level empirical strategy in this
paper follows Manova (2013) and Beck (2002, 2003) in exploiting the industry variation of
financial vulnerability, while the firm-level approach is similar to Manova et al. (2015).

At the firm level, studies such as Mutls (2008), Berman and Héricourt (2010), and Minetti
and Zhu (2011) show that financial health is positively correlated with export status, but overall
evidence is mixed. Although the link between bilateral trade and finance has been well studied,
how financial markets affect intermediary trade, which constitutes a significant portion of global
trade, is less understood. This paper aims to fill this void. More broadly, the strength of
domestic institutions associated with, for instance, contracting and property-rights or financial
development have been shown to be sources of comparative advantage and determinants of
trade patterns (Nunn and Trefler 2013a). The findings here suggest that countries without the
comparative advantage of financial development can benefit from trade intermediation.

The paper proceeds as follows. Section 2 presents the theoretical model which generates
the testable implications. Section 3 outlines the estimation strategies and Section 4 provides
details on the datasets used. Section 5 presents the empirical results for firm and country-level
regressions. Section 6 describes the model calibration and results from counterfactual exercises,

and Section 7 concludes.

®See Foley and Manova (2015) for a recent survey.
50ther papers that have used similar empirical specifications include, for instance, Svaleryd and Vlachos
(2005), Hur et al. (2006), and Chan and Manova (2015).



2 Model

The model builds on the standard Melitz (2003) theoretical framework extended by Ahn et al.
(2011) and Manova (2013), where firms with heterogeneous productivity and financial frictions
can export directly or indirectly through a third-party trade intermediary.” Firms face a trade-
off where exporting indirectly requires higher variable costs but lower fixed costs; financial

frictions magnify these fixed costs and affect firms’ choice in export mode.

2.1 Preferences

There are N countries in the world, each with a representative agent. Preferences exhibit
constant elasticity of substitution, o > 1, between the differentiated varieties. The utility of the

representative consumer in country j is given by:

S o
o—1 e
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where p10 + >, pts = 1, gjo denotes the consumption of the numeraire good, and g¢;s(w) is the
consumption of variety w within the set of varieties €2;, in sector s. Solving the consumer’s
maximization problem, the isoelastic demand function is gjs(w) = pjs(w) ™7 psY;/ les_”. Y is
aggregate expenditure in country j, pjs(w) is the price that the consumer pays for variety w,

and Pj, = (fQjS 193-8((,L))1*"clw)ﬁ is the ideal price index.

2.2 Firms, production, and exporting

All countries produce the numeraire good using a constant returns to scale technology; the wage
of country i is w;. Heterogeneous firms producing the differentiated goods pay a sunk cost of

entry and draw productivity ¢ from the bounded Pareto distribution G(¢) = [1 — @’Zg@‘k] / [1 -

<£—IL{)]€]. The support of the distribution is [¢r, g, and k > o — 1 is assumed. The marginal
cost of production for a firm in country 7 is then w;/p.

To accommodate the added complication of a second export mode, I simplify Manova’s
(2013) modeling of financial constraints. Specifically, a firm in country 7 that sells domestically
solves the following maximization problem:

n;aéx Wg's(% A) = Piis(%é?)q@'is(SD) - Qn‘s(ﬁﬂ); - @ﬂswz‘fﬁl (2.2)

(piis(¢)) 7 psYi
I

st Gis(p) =

TAkerman (2014), Felbemayr and Jung (2011), Bai et al. (2015), and Tang and Zhang (2012) use similar
models of heterogeneous firms with productivity sorting into indirect and direct exporting. The modeling of
financial frictions here is simpler than Manova (2013) or Chaney (2013) to incorporate indirect exporting within
the heterogeneous firm framework.



iIZTI denotes the fixed cost of domestic production in labor units. These are large upfront ex-
penditures that require some outside financing. Firms face financial frictions that increase their
cost of capital and magnify the fixed costs of production.® These financial frictions have a
firm-specific component A and a country-specific component 6;. Along with its productivity pa-
rameter, a firm draws firm-specific financial constraint A from F'(\). This parameter represents
the difficulty of individual firms’ access to credit, for example from higher interest rates, fees,
or stringent collateral requirements, and may vary across firms due to distortions in the capital
market and the misallocation of capital (e.g., Hsieh and Klenow 2009). Furthermore, countries
with weaker financial institutions (low 6;) have less credit available in the economy and this
also serves to increase the cost of capital for all firms.

The industry-specific parameter 7y captures the fraction of the fixed cost that requires
outside funds. Firms in financially vulnerable sectors with large 1y depend more on external
financing. In the empirical analysis, sector financial vulnerability will be measured by external
finance dependence as well as asset tangibility. Asset tangibility is another common measure
which captures the ability of assets or collateral to secure external financing. While credit

constraints may be micro-founded in different ways, financial frictions ultimately raise the cost

of capital for firms. Solving the optimization problem, pgs(go) = ﬁ%, a simple markup over
the variable costs of production.

A firm in country ¢ selling abroad to country j has the option of exporting directly or
indirectly through an intermediary. By exporting directly, the firm faces an (additional) fixed
cost of %nswifg,

Since exporting requires similar upfront fixed costs, for instance from distribution or product

and iceberg transportation costs 77 > 1 of exporting from country i to j.

design, the cost of capital is assumed to magnify exporting fixed costs as well. The optimization

problem is:
D
w;T A
| (A
p., —0 Y
st aal) = LoV T0Ts
Pjs
The price set by firms that export directly is pz?s(@) _ ﬁ wZD

A firm may instead export indirectly through a trade intermediary. Variable costs include
transportation costs 7/ and the fee or commission for the intermediary’s services 7. Moreover,
the fixed cost of indirect exporting is fz]j Thus, the indirect exporter’s maximization problem
is:

~1
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BT

st gijs(p) =

8The same results can be derived if financial frictions amplify variable and/or fixed costs (e.g., Olney 2014).



Note that demand is a function of the intermediary’s final price. Hence, the price that the

intermediary charges to foreign buyers in the final destination is a double markup of the variable

g wi’ﬁ']

costs of production: pf\;{g(np) =5

2.3 Trade intermediation at the firm-level

Solving the optimization problems of the domestic producer, indirect exporter, and direct ex-

porter respectively, the following profit functions are derived:

o w; 1 N\1-ouY; A
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Define 7/ = 714771, By setting 7 (p,)\) and ﬂ{js(go, A) equal to zero, we obtain respectively
the cutoff productivities for which domestic production and indirect exporting are profitable,

denoted as ¢!l (\) and goiljs()\). Furthermore, by equating ﬂgs(go, A) with ﬂ{js(go, A), the cutoff
D
]
than in, such that less productive firms find it more profitable to export indirectly while the
most productive firms are willing to pay the higher fixed costs to directly export and obtain

productivity for direct exporting @;;s(\) is recovered. is assumed to be sufficiently larger

larger profits.” In addition, assuming that gpfjs()\) > ol (), all exporting firms would sell in

the domestic market. Proposition 1 summarizes this productivity sorting pattern.

Proposition 1. (Productivity sorting) The least productive firms sell only domestically, more
productive firms sell domestically and export indirectly, and the most productive firms sell do-

mestically and export directly.

Figure 1 illustrates the trade-off between variable and fixed costs that determines the choice
of export mode; profit curves are shown. Firms with productivity between ¢y and cpiljs(/\)
are not productive enough to export, while firms between gp{j <(A) and @;;s(A) choose to export
through an intermediary, and the most productive firms between @;;5(\) and ¢ g export directly.

The trade-off between variable and fixed costs has implications for firms’ export mode in
relation to firm financial constraints. Financial frictions raise the cost of capital and incentivize
firms to be indirect exporters as opposed to direct exporters; this is Proposition 2.

Proposition 2. (Firm financial constraints) Financially constrained exporting firms are more
0 Pr(indirect|exporting)

likely to export indirectly, especially in financially more vulnerable industries ( A
0, 52 Pr(indiarigl;l:zporting) > 0)

9The sufficient condition is fg/ff] > (r7/7P)°71. Selling through intermediaries is generally considered
a cheaper alternative to direct exporting, as fixed costs related to marketing or distribution are handled by
the intermediary. Moreover, considering the cost of exporting to businesses in Hong Kong, the city port has
consistently ranked among the world’s lowest in trade costs, either measured with the World Bank Doing Business
costs of trade across borders or the Logistics Performance Index.

>



A I
7, 1sWi f ij

A, D
g—inswifij

Figure 1: Profit curves of direct and indirect exporters

Proof. See Appendix A. O

The intuition for Proposition 2 is as follows: Since the fixed costs of direct exporting are
larger ( i? > ZI]), an increase in financial constraint A raises the cutoff @;;; more than goiljs.
For a given draw of ¢, the likelihood of indirect exporting increases (conditional on exporting)
when the productivity distribution is taken into account. Thus, financially constrained firms are
more likely to export through an intermediary, and this effect is more pronounced in financially

vulnerable industries where 7, is larger.

2.4 Trade intermediation at the aggregate level

To derive predictions at the aggregate level, assume that firm financial constraints A\ are drawn
independently from productivity.'® For each exporter-importer-sector triplet, the total value of
indirect and direct exports can be computed. Given M? potential producers in origin 7, total

indirect and direct exports arriving in the destination country are:

5‘ @ijs
xho= g [ [ plioadhedGodE ), (2.64)
Lpijs
D A pen D D
xb, = /A / PP (0)aP(9)AG(9)AF (M), (2.6b)
A Pijs

Goods that reach destination j indirectly from intermediaries are valued at the prices that the

intermediaries sell at. Analytical expressions for Equations (2.6a) and (2.6b) are derived with

0While firm-level distortions and productivity are unlikely to be independent, there is evidence on resource
misallocation to suggest that they are not necessarily strongly correlated. For example, de Vries (2014) finds that
the correlation between distortions to capital and productivity is positive and small in the Brazilian retail sector,
but the relation between distortions to capital and employment is not statistically significant. Bartelsman et al.
(2013) finds the within-industry cross-sectional covariance between size and productivity to be low for European
countries, and close to zero for the transition European economies.



the Pareto distribution assumption.

Thus, the indirect export share is defined as the bilateral share of indirect exports through
intermediaries in total exports:
Indirect Exports XZ-I]-S

= ) 2.7
Total Exports XL +xP (2.7)

L] YES

Wiis

The indirect export share V;;s varies with exporter, importer, and sector characteristics. The
comparative static in partial equilibrium with respect to financial development 6; is derived in
Proposition 3.

Proposition 3. (Financial development) Financially developed countries have lower indirect

. . . . . W, 2W, s
export shares, especially in financially more vulnerable industries (889?5 <0, geaf;s <0).

Proof. See Appendix A. O

The intuition for this result is similar to the firm-level prediction. While a higher level
of financial development helps producers export either directly or indirectly, the benefit for
direct exporters is larger. Hence, a country with less credit constraints on producers has a
lower fraction of firms that rely on intermediaries. Again, the effect of financial development
on indirect exports is relatively more pronounced in financially vulnerable sectors.

While Proposition 3 is the key prediction at the aggregate level, the model has other impli-
cations as well. For instance, the indirect export share is larger when the destination market
has a lower level of expenditures (0W;;,/0Y; < 0), when direct transportation costs are larger
(0W;;5/7P > 0), when indirect transportation costs are smaller (9¥;;s/7! < 0), and when the
fixed costs of direct exporting are greater (OV,;;5/ Z-? > 0).

Note that the model setup does not explicitly distinguish between domestic and foreign
trade intermediaries. These third-party intermediaries may or may not be located in the home
country, and it would not affect the model’s predictions. However, due to data limitations,
I study domestic intermediation at the firm-level (with the Enterprise Surveys), and foreign
intermediation at the country-level, examining indirect exports through intermediaries in Hong

Kong.

3 Empirical framework

3.1 Testing firm-level predictions

Empirical support for the model’s predictions is obtained from a series of regressions. First, to

verify the sorting pattern as stated in Proposition 1, I estimate an ordered probit model:
Status e = ag + a1 In Prod sy + az Zssit + efsit, (3.1)

where Status g is the export status of firm h in country ¢, sector s, and year t, Prodyg; is the

firm’s productivity, and Zyg; is a vector of control variables (such as age of the establishment

10



and percent of foreign ownership.) Status is equal to 0 if the firm only sells in the home market,
1 if the firm is an indirect exporter, and 2 if the firm is a direct exporter. From Proposition 1,
we hypothesize a1 to be greater than zero, so that productivity is positively correlated with
exporting.

Proposition 2 is a statement regarding the effect of financial constraints on firms’ export

mode. A first attempt at empirically verifying the relation is to regress:
1[ind_exp]rsit = Yo + iFinConsyg + €1,

where 1[ind_exp] is an indicator variable for indirect (as opposed to direct) exporting, and
FinCons is the measure of firm-level financial constraints. However, this regression will suffer
from endogeneity, either due to omitted variable bias or reverse causality. Reverse causality
may arise if for instance, direct exporters require more capital and consistently have greater
difficulties in obtaining it.

To address these issues, I first include controls in the regression for firm characteristics
such as productivity, firm age, and percent of foreign ownership as above. The correlation
between productivity, as measured by value added per worker, and FinCons for exporting
firms is low at -0.021. Controlling for productivity is model driven as the comparative statics
in Proposition 2 are derived conditional on the productivity draw of the firm. To address the
second comparative static in Proposition 2, I exploit sector variation in financial vulnerability.
Specifically, FinCons is interacted with industry measures of financial vulnerability, namely
external finance dependence and asset tangibility. As explained in Section 4.3, these measures
are exogenous from the perspective of individual firms. This general difference-in-difference
approach follows Beck (2003), Braun (2003), and Manova (2008, 2013) among others. Manova
et al. (2015) use this method to investigate the effect of credit constraints on multinational
activity at the firm-level with the inclusion of firm fixed effects. Unfortunately, the Enterprise
Surveys do not permit this as it is not a panel dataset.!! Although indirect exporters could
potentially self-select into financially vulnerable industries, the data suggests that this is unlikely
(see Figures 2(b), (c), and (d)). Furthermore, country, year, and sector fixed effects are included
to control for any unobserved heterogeneity within these groups. These could for example be the
country’s geographic location, historical economic development, or industry business conditions
that are correlated with trade intermediation. Thus, I estimate the following equations using

the sample of exporting firms:

1[ind_exp|tsit = vo + NEFinCons e + veExt Fing + v Tangs (3.2a)
+ v FinConsyfg X ExtFing + y3FinCons ey x T'angs
+YpIn Prodysi + vz Zfsit + ¢i + ¢t + €5sit,

1¥While the Enterprise Surveys do have some firms that are linked across different survey years, this sample is
relatively small and not useful for the purposes of this paper.

11



1[ind_exp|tsit = go + g1 FinCons eir + goFinCons g X ExtFing (3.2b)
+ g3FinConsygy X Tangs + gpIn Prodygis + 972 fsit + Cs + ¢ + ¢t + Vigit.

According to Proposition 2, we expect vy and g1 to be positive. Sector financial vulnerability
is decomposed into external finance dependence (ExtF'ing) and asset tangibility (T'angs). The
interaction terms therefore provide the test for the model implication that the effect of firm-
level financial constraints is more pronounced in financially vulnerable sectors. We would find

empirical evidence consistent with this hypothesis if 79 > 0 and 3 < 0, and likewise for g2 and

gs.

3.2 Testing country-level predictions

The approach to empirically validating Proposition 3 at the country-level is similar to the
test of Proposition 2 at the firm-level. Instead of individual firms’ credit constraints, at the
aggregate level, the relevant measure of financial frictions is the degree of financial development
or strength of credit institutions. Identification again comes from interactions between financial
development and sector external finance dependence as well as asset tangibility. With standard
OLS, the corresponding regression equation to test country-level predictions of Propositions 3

is:

U,ist = Lot + 1 FinDevy + I'oyFinDevyy X ExtFing (3.3)
+ I'sFinDevy x Tangs + 'z 255t + ¢ + ¢j + ¢s + €ijst

where W;js; (= Indirect Exports/Total Exports) is the indirect export share for exporter ¢,
importer j, sector s at time t. FinDev; stands for the financial development of origin 1.
The vector Z contains additional explanatory variables to guard against omitted variable bias.
As mentioned in Section 2.4, other parameters in the model affect the indirect export share.
Thus Z;js includes the market size of the origin and destination countries, direct and rerouting
distances between the origin and destination, and the costs of trading across borders. ¢;, ¢j, and
cs are group dummy variables for exporter, importer, and industry respectively, which control
for unobserved group heterogeneity. Along with year fixed effects which account for temporal
fluctuation, these could potentially capture other effects like differences in the wage rate.

In the regression equation (3.3), the dependent variable W;;4, or indirect export share, is
a fraction between 0 and 1. Many countries do not trade indirectly through intermediaries
in Hong Kong, so there are many observations at the boundary of 0 (see Figure 4(a)). The
linearity assumption of OLS is therefore violated. Hence, I follow Papke and Wooldridge (2008)
to estimate a fractional response model with time-constant unobserved effects.'? In particular,

the fractional probit model is assumed and the method of quasi-maximum likelihood estimation

2Tang and Zhang (2012) and Abel-Koch (2013) also have the dependent variable as the share of indirect
exports. Tang and Zhang (2012) run simple OLS only for their empirical analysis, and Abel-Koch (2013) finds
that her results are robust using either OLS or the fractional response model. Demir and Javorcik (2014) also
use a fractional response model for robustness.
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(QMLE) is applied.

The standard Chamberlain-Mundlak device is used to handle unobserved heterogeneity from
¢i,cj, and ¢s (Mundlak 1978, Chamberlain 1980, Wooldridge 2002). The unobserved effects
in each group are assumed to be normally distributed with linear expectation and constant
variance conditional on the explanatory variables. Specifically, let the vector x;;s contain all
of the explanatory variables in Equation (3.3) (FinDev;, FinDevy x ExtFing, FinDev; x

Tangs, Zijst), and exploit the normal distribution by assuming:
\I/ijst = (I)(wijstﬁ + ¢ + Cj + CS), t = 1, ...,T. (34)

®(-) is the standard normal cumulative distribution. As I will not be relying on an instrumen-
tal variables approach, but rather the general difference-in-difference approach which exploits
exogenous variation in sector financial vulnerability, the framework in Papke and Wooldridge
(2008) under the assumption of exogeneity is adopted. Exogeneity implies that E (W, |xijs, ¢i, ¢j, Cs) =
E(Wijst|Tijst, ¢i, ¢, cs), where @5 = (€4js1, ..., TijsT) is the set of covariates in all time periods.
As in the firm-level regressions, there are concerns for potential endogeneity. However, as dis-
cussed in Section 4 and in particular Appendix Table C.3, intermediated trade through Hong
Kong represents a small portion of global economic activity, so reverse causality is unlikely.

The Mundlak (1978) version of Chamberlain’s assumption is imposed for each unobserved

group effect. The three conditional normality assumptions are:

¢i|(®ijsi, Tijs2y - Tijs) ~ Normal(Ay + Z;B1,02),
¢l (@ijs1s Tijsas s TijsT) ~ Normal(Ag + Z;Ba, 05y),

cs\(wijsl,a:ijsg, ey wijsT) ~ Normal(Ag + Z; B3, 012)3),

where #; = (N;ST)~! Zjvzjl 255:1 Zthl xijst is the vector of regressors averaged across all
importers, sectors, and time; Z; and &, are analogously defined. We could alternatively write
c; = Ay +&; By + vy;, where v1;|Z; ~ Normal(0, 02,), and likewise for c; and cs. As an example,
recall the vector &; consists of not only exporter financial development, but also gravity model

variables like origin market size, therefore correlation between ¢; and &; is expected. Thus,
E(Wijst|xijs, vii, v25,v3s) = P(A + TijtB + TiB1 + ;B2 + T B3 + vyjs),

where A = Ay + Ay + Az and vjj5 = vi; + v2; + v3s. Note vijs|(Zi, Tj, Ts) ~ Normal(0, 02, +

02, + 025). We can further simplify this to:

E(\I’ijst|mijs) = (I)(Av + mijstﬁv + :iiBlv + jjB2v + a_gsBBU)v (36)

where the subscript v denotes division of the original coefficient by (1 + o2, + 02, + 033)1/ 2,

Equation (3.6) is estimated using the pooled Bernoulli QMLE, or as it is referred to in Papke
and Wooldridge (2008), the “pooled fractional probit” estimator.
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4 Data

4.1 World Bank Enterprise Surveys

To test the firm-level predictions of the model, the World Bank Enterprise Surveys dataset
is used. These surveys are representative samples of the countries’ private sectors (World
Bank 2014).'2 The proceeding analysis uses a sample of pooled cross-sections over 40,000
manufacturing firms from 118 countries between 2006 and 2013 (see Appendix B). Most of the
countries are developing nations with low incomes; some of them are surveyed multiple times,
so the dataset has a total of 146 country-years. The sampling methodology is stratified random
sampling, with large firms being oversampled since they are less abundant; sampling weights
are used in all analyses. Industry classification in these surveys is rather sparse, so there are 11
ISIC Rev. 2 3-digit manufacturing sectors used for the empirical analysis.'*

A firm’s mode of export is determined by the following survey question: “In [this] fiscal year,
what percent of this establishment’s sales were: 1) National sales, 2) Indirect exports (sold
domestically to third party that exports products), 3) Direct exports?” Hence, the relevant
trade intermediaries in this dataset are all domestic businesses.'> Appendix Table C.1 presents
aggregate descriptive statistics. Roughly one-quarter of firms export, and three-quarters of
those firms are direct exporters. The share of exports that are directly sold is slightly larger at
78%, though large variation exists across countries.'® Thus, in this large sample of developing
countries, direct exporters dominate the export market but their market shares are not so
disproportionate.

Financing constraints are elicited by the following question: “Is access to financing, which
includes availability and cost (interest rates, fees and collateral requirements): No Obstacle (0),
Minor obstacle (1), Moderate obstacle (2), Major obstacle (3), a Very Severe Obstacle (4), to

13The surveys are at the establishment level, but for the purposes of this paper, the words “firm” and “estab-
lishment” are synonymous.

4The Enterprise Surveys are originally classified as 2-digit ISIC Rev. 3. The 11 industries are: Textiles
(321), Leather products (323, 324), Garments (322), Food (311, 313), Metals and machinery (371, 372, 381, 382),
Electronics (383), Chemicals and pharmaceuticals (351, 352), Wood and furniture (331, 332), Non-metallic and
plastic materials (355, 356, 361, 362, 369), Auto and auto components (384), and Other manufacturing. For
industries that combine multiple industries, the means of external finance dependence and asset tangibility are
used. The values used for “Other manufacturing” are averages over all industries.

15The existence of foreign trade intermediaries is admittedly a concern. However, most of the countries in the
dataset are located in Eastern Europe, Africa, and Latin America, which are not particularly close to well-known
entrepots such as Hong Kong, Singapore, or the Netherlands. Thus, re-exports or indirect exports to other
countries should be relatively small. Certainly, the Hong Kong re-exports data suggests that domestic inter-
mediation quantitatively dominates foreign intermediation through Hong Kong for these low income countries.
Since the classification of sales is restricted to the three categories, any indirect exports to foreign intermediaries
must be categorized as direct exports. This limitation of the data, however, would imply that the amount of
intermediation is underestimated.

8Firms with any positive direct exports are classified as direct exporters; firms with positive indirect exports
are zero direct exporters are indirect exporters. The remaining firms are categorized as domestic producers.
Of 40,801 manufacturing firms, 12,502 either export indirectly or directly, and 2,026 export both indirectly and
directly. Of these 2,026 firms, the average share of sales that are sold to intermediaries is 21%, while direct
exports are 24% of total sales. The empirical results in Section 5.1.1 and 5.1.2 are robust to removing firms that
for instance have positive direct exports and zero sales in the home market, a situation which should not be
observed according strictly to the model, or observations that have both positive indirect and direct exports.
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Table 1: Firms’ Most Serious Obstacle to Operations

Obstacle Proportion (%)
1 Access to finance 22.6
2 Tax rates 15.9
3 Practices of competitors in the informal sector 12.8
4 Inadequately educated workforce 9.74
5 Electricity 8.11
6 Tax administrations 4.89
7 Political instability 4.17
8 Labor regulations 4.14
9 Crime, theft and disorder 3.64
10 Access to land 3.27
11  Transportation of goods, supplies, and inputs 3.25
12 Corruption 3.09
13 Customs and trade regulations 1.75
14  Business licensing and permits 1.49
15  Courts 1.20

Notes: Author’s calculations from the World Bank Enterprise Surveys.
N = 39,141 manufacturing firms.

the current operations of this establishment?” A discrete 5 point scale is used for this self-
reported individual firm-level measure of financial frictions. Similar questions are asked with
the same scale for other potential obstacles related to the business environment that firms may
face. In Table 1, these obstacles are ranked according to the proportion of firms that report
they are the most serious obstacle to their business operations or investment climate. Access
to finance ranks at the top of this list of constraints at nearly 23%. This provides motivation
to focus on financial frictions and how they affect firm performance and the choice of export
mode. Note that other distortions such as labor regulations are relatively minor impediments
for most firms.'7

The obstacle variables from the Enterprise Surveys are informative because they address the
problems that firms specifically face. This is especially the case for access to finance, since they
explicitly state that these costs arise from interest rates or collateral requirements. One may
also be interested in more common measures of firm financial health, such as the debt ratio.
Unfortunately, the Enterprise Surveys do not provide such detailed information.'®

Figure 2 presents preliminary evidence of the relationship between financial constraints and
export mode at the firm and sector level. In Figure 2(a), I plot the share of exporters that
export indirectly across the different levels of financing barriers. While the percentages are
close, there is positive correlation between the severity of credit constraints and the likelihood
of exporting indirectly, as one might expect from the theory.

Next, Figure 2(b) graphs the use of domestic intermediaries across industries in the raw data.

"Tn the sample of exporting firms, 14.8% of firms responded with access to finance as the most serious obstacle,
tied for first with tax rates. The proportion of exporting firms stating that customs and trade regulations affects
business operations the most remains low at 3.38%.

8The most closely related variable is the proportion of the establishment’s working capital that is financed
externally, but this variable contains many more missing observations. The correlation with the obstacle index
for obtaining finance is 0.174, so they are weakly positively correlated. While the regression results using this
variable are qualitatively similar to the main findings, the coefficients are not precisely estimated.
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Figure 2: (a) Share of exporting firms that indirectly export in Enterprise Surveys and firms’ obstacle in access
to finance; (b) Breakdown of indirect exports by industry; (c¢) Share of exporting firms that indirectly export
by sector and sector external finance dependence; (d) Share of exporting firms that indirectly export by sector
and sector asset tangibility. Numeric marker labels in (c) and (d) corresponding to rankings in (b); gray bands
indicate 95% confidence interval of the fitted line. N = 12,317 manufacturing firms.

For each country, each industry’s share of total indirect exports is computed; the unweighted
mean of all countries is presented. Although the share of indirect exports that are in industries
manufacturing food and textile products are indeed large, there is still a considerable amount
of indirect exports in other industries. In particular, the percentages for Metals and Machinery
as well as Wood and Furniture are both greater than 10%.

Lastly, Figures 2(c) and (d) plot the share of exporters that export indirectly across different
levels of sector financial vulnerability. Financially vulnerability is characterized by high external
finance dependence and low asset tangibility (see Section 4.3 below). In the model, exporting
firms in financially vulnerable sectors are also more likely to be export through intermediaries
(0 Pr(indirectlexporter)/dns > 0), so we expect a positive (negative) relationship between
external finance dependence (asset tangibility) and the likelihood of exporting indirectly. While
Figure 2(b) examines sales, (c¢) and (d) are focused on the proportion of indirect exporting firms.

The numeric marker labels beside each observation correspond to the rank of indirect sales in

16



60

50

40

30

Share of Exports through
Hong Kong (%)
20

10

1860 1880 1900 1920 1940 1960 1980 2000
Year

Figure 3: Share of China’s exports through Hong Kong. Sources: Figure 5 in Keller et al. (2011), Table 1 in
Feenstra and Hanson (2004), and author’s own calculations with data from the Hong Kong Census and Statistics
Department and UN Comtrade Database.

(b). The positive relationship between the share of indirect exporters and sectors’ dependence

on outside financing is clear, but the raw correlation with asset hardness is weak.

4.2 Indirect exports through Hong Kong

Empirical analysis at the country-level is conducted using data on indirect exports through the
entrepot of Hong Kong. This type of indirect exports is typically referred to as “re-exports”,
or the exports of foreign goods. The data are obtained from the Hong Kong Census and Trade

Statistics Department (2013a), and they define re-exports as

products which have previously been imported into Hong Kong and which are
re-exported without having undergone in Hong Kong a manufacturing process which

has changed permanently the shape, nature, form or utility of the product.

Processes which do not confer Hong Kong origin include: simple diluting, packing, bottling,
drying, simple assembling, sorting, and decorating. Also, “[g]oods in transit through Hong Kong
and goods entered for transhipment on a through bill of lading are excluded from the trade
statistics” (Hong Kong Census and Statistics Department, 2013a). The dataset captures all
origins and destinations which have re-exports through Hong Kong, thus allowing the empirical
analysis to exploit variation on both margins.'”

Historically, the city-port of Hong Kong was critical for China’s growth and interaction

with the rest of the (Western) world. Figure 3 shows that the indirect export share of Chinese

¥The quality of data may be a concern, as the basis for Hong Kong’s trade statistics is simply the informa-
tion provided by the import or export declarations of trading companies. However, the Census and Statistics
Department does attempt to maintain a high level of accuracy, through risk management, including computer
validation and verification with traders for sampled cases. If the values seem suspicious, Hong Kong Customs
will launch an investigation and enforce the law. Moreover, “prosecution may be initiated against any person
who fails to lodge the required declaration, or knowingly or recklessly lodges any declaration that is inaccurate
in any material particular” (Hong Kong Census and Statistics Department, 2013b). These types of issues have
been pointed out in Young (1999). However, misclassification of goods should not be a great concern since the
data are aggregated up to the broader industry level.
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exports through Hong Kong reached a peak of 61% in 1993 before declining to just around 7%
in 2011.2° Clearly, Hong Kong’s importance for China has precipitously deteriorated in the
recent decade after China joined the WTO in 2001. It should be noted, however, that China’s
indirect export trade with Hong Kong has grown in absolute terms. Nonetheless, relative to
direct trade with the rest of the world, it now represents a small portion.?!

Not surprisingly, China is the most popular origin as well as destination of indirect exports
through Hong Kong. In 2010, the value of re-exports from China is $143 billion (51% of the
total re-exports), and to China is $110 billion (40%)).?2 Appendix Table C.2 lists the largest
values of re-exports according to the origin and destination countries. Many of the origin and
destination countries with the largest values of re-exports are in Asia; exceptions include the
United States and Germany. Clearly, geography has a role to play in determining whether
firms export indirectly through the entrepot Hong Kong. Further cross-sectional patterns are
presented in Appendix Table C.3, which shows the composition of re-exports for a sample of
countries in different continents. Asia and especially China are the predominant destination or
origin regions for re-exports, while Africa is the least popular.

The data also reveal that many countries engage in bilateral trade but do not have re-
exports through Hong Kong. Helpman et al. (2008) document the fact that many countries
(around 50% of country pairs) actually do not engage in bilateral trade. Figure 4(a) shows that
of countries with positive trade flows, either directly with one another or indirectly through
Hong Kong, the majority of country pairs do not trade through Hong Kong. Some 20% have
positive indirect exports through Hong Kong in one direction, while around 15% have it in both
directions.?® This pattern of the extensive margin is very stable over these 10 years.

Figure 4(b) shows how the intensive margin of the re-export trade in Hong Kong has changed
over time. On the left axis of Figure 4(b), the value of (log) total re-exports through Hong Kong
is plotted. Of country pairs with positive indirect exports through Hong Kong, their bilateral
direct exports is aggregated globally and shown as well. Values of (gross) exports come from
the UN Comtrade Database. While both trade flows experience a net increase over this period,
direct exports certainly rise more than indirect exports. This is consistent with the evidence of
trade barriers gradually declining, whether in the form of tariffs or physical impediments such as

transportation costs. Appendix Figure C.1 displays regional heterogeneity. Re-exports through

20Gtatistics on Chinese trade and its share through Hong Kong is missing between 1947 and 1986. The quality
of statistics for the Chinese economy are generally poor in the period after World War 2 and before Chinese
economic reform beginning in 1978.

2IKeller et al. (2011) also look at imports, which happens to move along with exports closely for the most
part. This is also true of the more recent period. Re-exports through Hong Kong to China as a share of total
imports fall from around 18% in 2002 to 6.1% in 2011.

22 Around $91 billion actually re-enter China, which is almost 40% of the total re-exports from China. This
number is worth investigating, but will not be the focus of this paper, which takes a more international view.
However, the percentage that returns to other origin countries is typically very small. Possible explanations for
re-exports returning to China include the processing activities that Hong Kong firms may engage in, which do
not confer Hong Kong origin per se, but may be perceived by consumers in China to have higher quality since
Hong Kong businesses played a part in the production chain. These observations will actually be omitted from
the sample for regression analysis since regressors include the distance between origin and destination countries.
For more on this phenomenon of goods circling back to the origin, see Young (1999).

23In 2010, there were 83 country pairs with positive re-exports through Hong Kong but zero direct exports.
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Figure 4: (a) Distribution of country pairs based on re-export trade through Hong Kong. Constructed from 136
exporters, 165 importers; maximum of 7856 country pairs in 2009-10. (b) The left axis plots (log) total real re-
exports through Hong Kong, and total bilateral exports for country pairs with positive re-exports through Hong
Kong. The right axis plots the average share of re-exports through Hong Kong in total exports. (c¢) Breakdown
of Hong Kong re-exports by (top 10 shown). The share of Hong Kong re-exports for each manufacturing industry
is shown, averaged over 2002-2011. (d) Exporter indirect export shares (across sectors and destinations) and
private credit-to-GDP ratio. Gray bands indicate 95% confidence interval of the fitted line. N = 13609.

Hong Kong have increased significantly (at roughly 78%) for Asian destinations, including
China. Meanwhile, re-exports to Africa have risen by 63%. The effect of the 2007-08 Financial
Crisis is also clear. Re-exports generally fell, especially in 2009, then recovered thereafter.
Furope and the United States faced the largest declines in 2009 as importers, and also had
the slowest rebounds. Of course, global trade flows greatly diminished as a whole during this
period. In 2009, re-exports fell by more than 16%, but direct exports contracted even more at
21%. On the right axis of Figure 4(b), the share of exports that flow through Hong Kong as
re-exports is plotted. The overall trend is a decline from over 3% to less than 2%, but with an
increase in 2009 before falling again. Appendix Table C.4 presents re-export shares in 2010 for

various countries to and from regions. For China, around 9% of exports to the rest of Asia as
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well as Europe or the Americas are intermediated by Hong Kong.?*

Figure 4(c) shows the breakdown of indirect exports by industry. Again, the classification
of an industry is 3-digit ISIC Rev. 2.2° There are 25 industries in the data analysis.? For
each year, each industry’s proportion of total re-exports through Hong Kong is computed;
averages over 2002 to 2011 for the top 10 industries are shown. The pattern in any one year is
similar as the standard deviation across years is not large. As in Figure 2(b), other industries
besides Textiles and Wearing apparel represent a large portion of indirect exports. In fact, both
Machinery sectors, electrical and non-electrical, are consistently the top industries.

Finally, Figure 4(d) provides a first glance at the relationship between countries’ strength
of financial institutions and their indirect export share from intermediary trade through Hong
Kong. Financial development is measured by the commonly used private credit-to-GDP ratio
(see Section 4.4). A clear negative correlation is displayed, as more financially developed coun-
tries have lower indirect export shares. The correlation is also statistically significant, as the

t-statistic from a simple OLS regression is -4.91, and with year fixed effects included, -4.35.

4.3 Sector characteristics

Measures of financial vulnerability are drawn from standard sources. Rajan and Zingales (1998)
provides the measure for external finance dependence, defined as capital expenditures minus
cash flow from operations divided by capital expenditures. In other words, this is the share
of investment needs that cannot be financed with the firm’s internal funds. The measure for
asset tangibility is taken from Braun (2003), defined as net property, plant, and equipment
over total assets. This captures the ability of of an firm in a particular industry to secure
external finance by pledging collateralizable assets. The mean (standard deviation) of external
finance dependence across industries is 0.24 (0.33), while for asset tangibility it is 0.30 (0.14).
The correlation between them is low (0.0096), demonstrating they capture different aspects of
financial vulnerability.

Both external finance dependence and asset tangibility measures are constructed using data
from publicly listed US companies in Compustat. The industry median is chosen to summa-
rize financial vulnerability across firms. The measures reflect large technological components
associated with industries’ demand for external financing and overall asset hardness (Rajan
and Zingales 1998, Claessens and Laeven 2003). Therefore, they are regarded as exogenous
from the perspective of individual firms. As noted by authors who have previously used these

variables, there are certain advantages to using US data for measurement (Braun 2003, Manova

24The statistics of Appendix Table C.4 are similar if we calculate re-export shares to each destination/origin
first, then take the average over the region.

2The original classification of Hong Kong re-exports is 5-digit SITC (Rev. 3 and Rev. 4). The UN Statistics
Division provides tables for converting higher revisions of SITC, namely Rev. 4 and Rev. 3, to Rev. 2.

26These are: Food (ISIC Rev. 2 311, 312), Beverages (313), Textiles (321), Garments (322), Leather (323),
Wood except furniture (331), Furniture except metal (332), Paper and products (341), Printing and publishing
(342), Industrial chemicals (351), Other chemicals (352), Rubber products (355), Plastic products (356), Pottery,
china, earthenware (361), Glass and products (362), Other non-metallic products (369), Iron and steel (371),
Non-ferrous metals (372), Fabricated metal products (381), Machinery except electrical (382) Machinery, electric
(383), Transport equipment (384), Professional and scientific equipment (385), and Other (390).
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2008, 2013). Since US financial institutions are highly developed, this implies firms can closely
attain their optimal quantity of external financing and asset structure. Moreover, the choice
of a reference country mitigates endogeneity for country-level regressions. While the levels of
these measures may vary for each country, identification requires that the ranking of sectors is
similar across countries. Lastly, to the extent that the costs of production in manufacturing
and distribution or marketing costs for domestic and foreign markets are comparable, the use
of financial vulnerability as a measure of the cost arising from financial frictions is applicable

to both producing for the domestic market and exporting abroad.

4.4 Country characteristics

Data for country-level explanatory variables are obtained from various sources. Following previ-
ous studies (e.g., Rajan and Zingales 1998, Claessens and Laeven 2003, Braun 2003, and Manova
2013), a country’s level financial development is proxied with private credit by deposit money
banks (as a percentage of GDP) from Beck et al. (2000). This is an outcome-based measure
that captures the use of external funds in an economy.?” Real GDP is computed from the IMF
World Economic Outlook Database. As standard practice, geographic distance is used as the
proxy for iceberg variable transportation costs. The measure of geographic distance between
countries is drawn from CEPII (Mayer and Zignago 2011).28

The proxy for the fixed cost of exporting is constructed from the World Bank Doing Business
reports data. In this dataset, there are three separate measures of the cost of trade across
borders: the number of documents, time, and cost (per container) of exporting or importing.
These are commonly employed as measures of trade costs in the international trade literature
(e.g., Bernard et al. 2013, Chan and Manova 2015), and they do not depend on the value of
shipment or quantity of exports. I compute an index that takes the average of all three, with a
higher value indicating larger bilateral fixed costs of trade for a given country pair.

Other country-level variables include the strength of the contracting environment and tax
rates. Rule of law from the World Bank Governance Indicators is used to measure the strength
of a country’s contracting environment, while data on corporate tax rates is retrieved from
KPMG International (2013).2° Lastly, bilateral tariff data at the ISIC 3-digit indudstry level
are retrieved from the World Integrated Trade Solution (WITS) TRAINS database.?°

2"Taiwan is not in this dataset, so I follow the methodology of Beck et al. (2000) and use financial statistics
data from the Central Bank of the Republic of China (Taiwan) (2013).

28Simple distance (most populated cities, km) is used.

29While some of these values may differ from say the OECD, they are explicit about why such differences may
arise. For example, the marginal federal corporate income tax rate on the highest income bracket of corporations
in the United States is 35%, but the effective rate including state and local taxes and deductibles is approximately
40%.

39The duty type is effectively applied rates.
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5 Empirical results

5.1 Firm-level evidence

5.1.1 Productivity sorting

Results from the ordered probit regression of Equation (3.1) are shown in Table 2. The sample
includes all manufacturing firms for 118 countries. Labor productivity is measured by value
added per employee, where value added is sales minus the cost of raw materials and inter-
mediated goods used in production. Due to data limitations, two measures of productivity
are typically employed when examining the Enterprise Surveys: sales per employee and value
added per employee. The number of observations is greatly reduced when using total factor
productivity (TFP), so the main results presented here rely on (log) value added per worker.
The regression results are qualitatively identical using either sales per employee or TFP as
measures of productivity; these are available upon request.3! The number of employees is per-
manent plus temporary workers (weighted by average length of employment). Standard errors
are clustered by strata, but similar results are obtained if they are instead clustered by sector
or country-sector.

The results are supportive of Proposition 1, firms’ productivity sorting pattern. The co-
efficients on (log) productivity in both panels are positive and statistically significant, which
suggests that more productive firms are more likely to be direct exporters and less likely to only
sell in the home market. An increase in productivity also increases the probability of being an
indirect exporter, as indicated by the marginal effect of productivity when Status is equal to 1.
Marginal effects are calculated by taking derivative of the predicted probability with respect to
each regressor. The bottom panels include country, industry, and year fixed effects, and reveals
the same qualitative pattern. With this specification, the predicted conditional probabilities
of pure domestic production, indirect exporting, and direct exporting are respectively 0.737,
0.105, and 0.158. When firm productivity improves by 10%, the likelihood of being a indirect
exporter and direct exporter increases respectively by 0.12% and 0.34%. Along with productiv-
ity, firm age and the share of foreign ownership also increase the probability of exporting. Both
coefficients are positive and statistically significant in either panel of Table 2. Similar results
are obtained with an ordered logit model.

Estimates in the bottom panels of Table 2 are potentially inconsistent and/or biased due
to the incidental parameters problem for non-linear models with unobserved effects.?> Thus, I
present results from an alternative approach to test the productivity sorting pattern: an OLS

regression of productivity on indicator variables for indirect and direct exporting. The following

31To construct TFP, the measure of capital is the net book value of machinery vehicles, equipment, land, and
buildings. TFP is the residual from the constrained log-log regression of sales per worker or value added per
worker on capital and number of workers with country, sector, and year fixed effects. The correlation of (log)
value added per employee with (log) sales per employee and TFP are 0.970 and 0.653 respectively.

32While the Chamberlain-Mundlak device could theoretically be used, to the best of my knowledge, there is
no estimator for random-effects ordered probit or logit models with sample weights.
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Table 2: Productivity Sorting, Ordered Probit Estimates

Marginal effects

Dep. variable: Status
Variables Coefficient 0 1 2
(log) Productivity = 0.159*** (8.71) -0.054 0.012 0.042
(log) Age 0.197%%* (3.11) -0.067 0.015 0.052
Share foreign 1.280*** (7.42) -0.434 0.097 0.337

With i, s, t Fixed Effects
Marginal effects

Dep. variable: Status
Variables 0 1 2
(log) Productivity — 0.140%** (4.33) -0.046 0.012 0.034
(log) Age 0.193*%*%* (3.37) -0.063 0.016 0.047
Share foreign 1.385*** (7.97) -0.452 0.117 0.335

Notes: Status = 0 for a non-exporter, 1 for an indirect ex-
porter, 2 for a direct exporter. Productivity is measured
by value added (sales minus raw materials and intermediate
goods) per employee and Share foreign is the share of foreign
ownership in decimals. N = 26571. The marginal effect is the
derivative of the predicted probability w.r.t. each regressor.

Table 3: Productivity Sorting, OLS Coefficient Estimates

Dep. variable: (log) Productivity
(1) 2) 3)
1[ind_exp] 0.390** -0.104 -0.087
(2.25)  (-0.61)  (-0.66)
1[dir_exp] 0.798%%%  (.388%%% (.39
(9.85) (5.18) (5.59)
(log) Age 0072  0.123%%  0.111%*

(1.11) (2.52) (2.39)
Share foreign  0.665%%%  0.631%¥*  (0.556%**
(5.30) (4.22) (4.35)

Constant 9.540***  8.541***  8.126%**
(61.63)  (11.83)  (9.18)
FE No it i, 8,t
N 26571 26571 26571
R? 0.056 0.502 0.526

Notes: Productivity is measured by value added
per employee and Share foreign is the share of for-
eign ownership in decimals. 1[ind_exp] = 1 for an
indirect exporter, 1[dir_exp] = 1 for a direct ex-
porter, and the base group is non-exporters. T-
statistics in parentheses. *** ** and * indicate
statistical significance at the 1%, 5%, and 10%
level.
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equation is estimated:
In Prodfsit =by + bll[ind,exp]fsit + bgl[dir,exp]fsit + bzzjvsit +Cs+ ¢+ ¢+ efsit- (5.1)

Table 3 displays the results. While direct exporters certainly appear to be the most productive,
the distinction in productivity between indirect exporters and non-exporters is less apparent.
With sector, country, and year fixed effects in columns 2 or 3, the coefficient on the indirect
exporter dummy variable is negative but imprecisely estimated. Measuring labor productivity
with sales per employee, the coefficient on the indirect exporting indicator is positive but the
standard error is also large. The findings here suggest that empirically, for this sample of
developing countries, indirect exporters may only be marginally more productive than non-

exporting producers, if at all.

5.1.2 Financial constraints and export mode

Besides Proposition 2, the model also predicts that financially constrained firms are more likely
to be pure domestic producers and not export abroad. In unreported results, I confirm that
FinCons actually does not have a significant effect on the likelihood of exporting. However,
the Enterprise Surveys are not the ideal data to test this hypothesis. This is in part due to
the lack of information on firms’ export destinations. It may be that financial constraints do
prevent firms from selling to less profitable destinations, but they still manage to sell to some
highly attractive markets. In this case, they are still classified as exporters and the effect of
financial frictions is not observed. This is less problematic when studying the choice of export
mode among exporting firms since the percentage of firms that have both positive indirect and
direct exports is relatively small. Thus, the analysis proceeds by examining closely the relation
between firm-level financial constraints and export mode.

Table 4 reports the results from estimating Equations (3.2a) and (3.2b), where the sample
is exporting firms only. The empirical results are consistent with Proposition 2: financially
more constrained exporting firms are more likely to be indirect exporters. In all columns of
Table 4, the coefficient of FinCons (1) is positive and significant, suggesting that having
greater obstacles in access to finance is positively correlated with indirect exporting. In column
2, which controls for unobserved sector heterogeneity, when FinCons increases by one standard
deviation (1.31), the probability of an exporting firm being an indirect exporter increases by
around 4.8%. All regressions also include as regressors (log) productivity as measured by value
added per worker, firm age, and the share of foreign ownership. Consistent with the productivity
sorting patterns exhibited in Tables 2 and 3, more productive firms are more likely to be direct
exporters.

The results also reveal important systematic variation in the likelihood of indirect exporting
from differences in sector financial vulnerability. Financially constrained exporting firms are
especially likely to export through intermediaries in financially more vulnerable sectors that
rely more on external finance and have soft, less tangible assets. In column 3, industry external

finance dependence (ExtFing) as well as asset tangibility (T'angs) are included. To ease the in-
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Table 4: Firm Financial Constraints and Export Mode, Probit Coefficient Estimates

Dependent variable: 1[ind_exp]

(2) ()

(4)

()

FinCons 0.112* 0.136** 0.119* 0.114**
(1.75) (2.17) (1.89) (1.96)

ExtFing -0.201** -0.217**
(-2.15) (-2.40)
Tangs 0.171* 0.140
(1.85) (1.59)

FinCons x ExtFins 0.149** 0.127%* 0.178%**
(2.50) (2.32) (3.18)

FinCons x Tangs -0.107** -0.082* -0.123%*
(-2.05) (-1.72) (-2.56)

(log) Productivity S0.171FFF L0.189%FF  LQ.172%KK 0. 170***

(-2.98) (-3.04) (-2.93) (-3.03) (-2.69)

(log) L -0.3471%%*
(-5.69)

FE it i, 8,1t it i, 8,1 i,t

N 9084 9084 9084 9084 9084

Notes: 1lind_exp] = 1 for an indirect exporter, 0 for a direct exporter. Sample

includes only exporting firms. ExtFins and Tangs standardized. All regressions
include controls for the age of firm and share of foreign ownership. T-statistics
in parentheses. *** ** and * indicate statistical significance at the 1%, 5%, and
10% level.

terpretation of these coefficients, both have been standardized to mean 0 and standard deviation
1. The coefficients on the interaction terms FinCons x ExtFing (v2) and FinCons x Tangs
(73) are positive and negative respectively, just as the model predicts. Moreover, a one-standard
deviation change in either ExtF'ing or Tangs changes the marginal effect of FinCons consid-
erably, as the magnitudes of the coefficients on the interaction terms are comparable to that of
FinCons alone.

While firm financial constraints may partially capture the financial vulnerability of the
industry to which it belongs, the correlation between the average level of financial constraints
in a sector and ExtFing (Tangs) is -0.071 (-0.019), so at first glance there is weak empirical
support for this notion. Regardless, column 4 shows that the main result is robust to the
inclusion of sector fixed effects. Other than financial vulnerability, sector fixed effects subsume
other characteristics like product specificity, contract intensity, or the cost of marketing and
distribution. The effect of financial constraints is mitigated in magnitude but the coefficients
remain significant. Lastly, column 5 in Table 4 controls for firm size with (log) number of
employees as a regressor. Correlation between size and financial constraints is weak at -0.080;
the same is also true for the correlation between size and productivity (-0.028). As one would
expect, larger firms are less likely to be indirect exporters. More importantly, after controlling
for firm size, the key result with regards to FinCons x ExtFins and FinCons x Tangs is not
affected.

Table 5 presents results from alternative estimation methods and other robustness checks.
These estimation results all reinforce the previous empirical findings. Columns 1 shows the

results from estimating a logit model. In column 2, the same method from Papke and Wooldridge
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Table 5: Robustness Checks, Alternative Estimation Methods and Additional Controls

Logit Chamberlain OLS Heckman Probit
(1) (2) 3) (4) (5) (6) (7)
FinCons 0.235** 0.134** 0.044** 0.001 0.137%% | 0.188%**  (.185%**
(2.17) (2.20) (2.26) (0.02) (2.18) (2.67) (2.63)
ExtFing -0.331** -0.200%* -0.064** 0.024 -0.198** -0.196***
(-2.05) (-2.15) (-2.28) (0.76) (-2.12) (-2.18)
Tang, 0.288* 0.169* 0.057* 0.211** 0.170* 0.166*
(1.80) (1.83) (1.86) (2.47) (1.85) (1.86)
FinCons x ExtFing 0.249** 0.148** 0.048%*** 0.148** 0.145%*
(2.24) (2.36) (2.65) (2.49) (2.48)
FinCons x Tangs -0.179* -0.105** -0.036** -0.107** -0.109**
(-1.94) (-1.96) (-2.08) (-2.05) (-2.14)
Exported before 6.005%**
(29.7)
Transportation of goods -0.034 -0.017
(-0.37) (-0.19)
Customs, trade regulations -0.055 -0.062
(-0.75) (-0.87)
Tax rates -0.017 -0.003
(-0.22) (-0.04)
Tax administrations 0.026 0.034
(0.34) (0.46)
Labor regulations -0.027 -0.027
(-0.28) (-0.27)
Workforce -0.046 -0.043
(-0.63) (-0.59)
Crime, theft, and disorder -0.124**  -0.135%*
(-2.07) (-2.33)
Corruption -0.040 -0.032
(-0.61) (-0.49)
FE it it it it it it it
N 9084 9084 9084 26571 26571 9084 9084
R? 0.177

Notes: The dependent variable in all columns except column 4 is 1[ind_expl; in column 4 it is an indicator for
exporting. Sample includes firms in all columns except column 4, which includes all firms. All regressions include
controls for productivity, age of firm, and share of foreign ownership. “Workforce” stands for inadequately edu-
cated workforce. T-statistics in parentheses. *** ** and * indicate statistical significance at the 1%, 5%, and
10% level.

(2008) as described in Section 3.2 is employed. The estimation technique is applicable not just to
continuous fractional dependent variables but binary dependent variables (e.g., indirect versus
direct exporting) as well. Again, the Chamberlain-Mundlak device is used, and comparing
column 3 in Table 4 with column 2 in Table 5, the magnitudes of the coefficients are in fact
very close. Column 3 estimates a simple OLS regression with fixed effects. Estimating this
linear model, the incidental parameters problem is not encountered. Alternatively, the OLS
regression can have the ratio of indirect exports to total exports as the dependent variable.
Since the percentage of firms with both positive indirect and direct exports is relatively small,
many of the values of the dependent variable are 0 or 1. Hence, the coefficient estimates from
such a regression are quantitatively similar, and demonstrate that financially more constrained

firms also have larger shares of sales as indirect exports. Again, this is more pronounced in
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financially vulnerable sectors.??

Accounting for potential selection effects into exporting, in columns 4 and 5, results from
estimating a bivariate probit model with selection are reported. Column 4 is the selection
equation while column 5 is the equation of interest which includes the interaction terms. To
satisfy the exclusion restriction, the selection equation in column 4 includes a dummy variable
for having exported in the past, and empirically it is a strong indicator of whether the firm
currently exports. Column 5 shows that previous results are robust to this specification as well.

Columns 6 and 7 in Table 5 reveal that access to finance is the key firm-level obstacle to
business operations correlated with export mode. Recall Table 1 listed the obstacles to business
operations that the Enterprise Surveys inquired about. Including them as regressors, we find
that only the coefficients of access to finance and crime, theft, and disorder are statistically
significant. The p-value from a Wald test of the null hypothesis that all coefficients except
FinCons are zero is 0.269. In particular, the insignificance on the coefficient of Corruption
contrasts with the results of Olney (2014). The findings here suggest that distortions in capital
markets have the strongest relationship with firms’ export modes, while taxes or labor market

frictions are less relevant.

5.2 Country-level evidence

5.2.1 Financial development and indirect export shares

In this section, regression results with the Hong Kong manufacturing indirect exports data
are presented. A balanced panel with this country-sector level dataset is created to estimate
Equation (3.6).34 The years in the sample are 2007 to 2011, and 4 industries are dropped to

generate the largest sample possible.??

The baseline sample is comprised of 56 exporters and
85 importers. Out of 191,000 observations at the exporter-importer-sector level, 46,736 have
positive values of re-exports.

Average partial effects (APE) from the estimated fractional probit model are presented in
Table 6. These are directly comparable to the OLS estimates of Table 7 column 1.36 Standard
errors are clustered by exporter-importer pair to allow for correlation of intermediated trade
across sectors and years for a given set of origin and destination countries.?” All regressions

include averages of all explanatory variables Z;,Z;, and Zs as described in Section 3 as well as

33With an instrumental variables approach for the specification in Table 4 Column 1, the results are qualitatively
similar but the coeflicients are imprecisely estimated. Following Fisman and Svensson (2007) and Olney (2014),
the instrument for financial constraints is the average level of financial constraints of other firms in the same
country, industry, and year.

34For each exporter-importer country pair, there must be values of re-exports (which can be zero) and direct
exports for every industry for every year in the sample.

35The industries dropped are: Tobacco (314), Footwear (except rubber or plastic) (324), Petroleum refineries
(353), and Miscellaneous petroleum and coal products (354).

36Since the variables in ;¢ in Equation (3.6) do not vary in all four dimensions i, 5, s, and ¢, not all of the coef-
ficients in A and the vectors Bi,, By, and Bs, can be separately identified. For instance, the average of financial
development (i.e., private credit) over exporters, importers, and time ((N;N;T)~* S Vi, Zjvzjl S FinDevy)
has no variation over industries and is a constant; therefore it is absorbed in the estimation of A,. However, as
long as the linear combination of &; B1, + &; B2, + & B3, can be computed, the APEs are identified.

3"Following Papke and Wooldridge (2008), standard errors are obtained using 500 bootstrap replications.
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Table 6: Financial Development and Indirect Export Shares, Fractional Probit APEs

Dependent variable: Indirect export share [0,100]

() 2) 3) () (5)
FinDev;; -0.320%** -0.237** -0.152 0.003 -0.283
(-3.06) (-2.17) (-1.41) (0.03) (-1.13)
FinDev;s x ExtFing -0.039 -0.052* -0.054* -0.107
(-1.63) (-1.74) (-1.74) (-1.47)
FinDev;: x Tangs 0.138*** 0.203*** 0.214%** 0.430***
(3.61) (4.06) (4.05) (3.54)
log(GDP;,) 1.039%KE J1.023%%F  0.014%KF 9 00T***
(-7.28) (-7.22) (-6.54) (-6.07)
log(GDP;,) “0.330%*%  0.381%*  _0.375%%  _0.555*
(-1.99) (-2.32) (-2.33) (-1.71)
log(Dist:;) L115%%%  1.000%%%  0.983%%* 2,531 %%
(6.84) (6.85) (7.02) (6.41)
log(Distiar,) CLETTRRE 1.350%%F  _1.0TG6RFF _4.008***
(-4.20) (-3.17) (-2.75) (-3.73)
Costi¢ 0.060** 0.059** 0.206%** 0.100*
(2.56) (2.44) (2.81) (1.91)
FinDev;: x Cost: -0.143**
(-1.97)
N 191,000 191,000 191,000 191,000 81,875

Notes: The unit of observation is at the exporter-importer-industry-year level.
The measure of financial development is private credit. All regressions include
averages of all explanatory variables &;, Z;, and &5 as described in the text and
year fixed effects. Standard errors for the APEs are obtained using 500 bootstrap
replications. T-statistics in parentheses. *** ** and * indicate statistical signif-
icance at the 1%, 5%, and 10% level.

year fixed effects, but these are not reported for ease of exposition. Moreover, the coefficients
have been rescaled by multiplying by 100 so that the indirect export share ranges from 0 to
100 instead of the unit interval. As in the firm-level regressions, both sector external finance
dependence and asset tangibility have been standardized.

The empirical patterns shown in Table 6 are consistent with Proposition 3. As expected,
exporting countries with a higher level of financial development (FinDev;;), as measured by the
private credit-to-GDP ratio, are associated with a lower indirect export share. Moreover, the
share of indirect exports varies systematically across sectors as predicted by the model. The
effect of FinDev;; on the indirect export share is greater for industries that demand a higher
degree with external finance, as seen by the negative sign on FinDev; X ExtFing, or industries
with fewer collateralizable assets, as indicated by the positive sign on FinDev; x Tangs. It is
interesting to note that while the micro-level results suggest sector external finance dependence
is a more crucial factor in the determination of export mode, at the aggregate level, it is asset
tangibility that has a larger economic and statistical effect. The stylized model presented in
Section 2 is agnostic about what measures of financial vulnerability should be used. Empirical
results here demonstrate that industry asset tangibility appears to matter more than external
finance dependence in determining the aggregate share of indirect exports.

The key result remains with the inclusion of additional regressors to help alleviate omitted
variable bias. The control variables are standard gravity equation variables such as market

size and distance and the cost of exporting Cost;; (Cost;; is standardized). Consistent with the
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model’s predictions, the indirect export share is smaller for larger destination markets (GDPj;),
shorter direct distances between origin and destination (log(Dist;;)), and longer rerouting dis-
tances (log(Distin;)). The coefficient on Cost;; is positive and significant, indicating aggregate
indirect export shares are larger when the cost of exporting is higher.38

In column 4, I perform another test of the model by interacting financial development with
the cost of trade. This is similar to the regressions in Becker et al. (2013). The comparative
static tested is 82\Ilij5 /06,0 Z»lj) < 0. The intuition for this result, as before, is that the effect
of financial institution strength should be more pronounced when fixed costs are higher. Thus,
this provides a simple test to the model’s assumption that financial frictions amplify fixed
costs and that the effect is multiplicative. The coefficient on the interaction term FinDev; X
Cost;; is indeed negative as predicted and statistically significant, providing validity to the
model’s assumption. Importantly, the pronounced effect of financial development in financially
vulnerable sectors remains.

Lastly, in column 5, the sample size is reduced to include only Asian countries, either as
an exporter, importer, or both. As an entrepot in Asia, Hong Kong facilitates trade for and
between many Asian countries. As displayed in Appendix Figure C.1, indirect export shares
through Hong Kong are larger with Asian countries either as an origin or destination country.
On average the indirect export share is one-third larger with only Asian countries. Therefore,
as expected, the size of the coefficients are indeed larger in column 5 compared to column 3. In
particular, the coefficients on FinDev;, FinDev;y x ExtFing, and FinDev; x Tangs roughly

double in magnitude. Despite the smaller sample size, most of the coefficients remain significant.

5.2.2 Robustness

The result from the baseline specification in Table 6 column 3 survives a series of robustness
checks. First, in Table 7 column 1, standard OLS is used instead of the fractional probit model.
Note that except for the distance measures log(Dist;;) and log(Dist;as;), the coefficients from
this regression with the averages of the explanatory variables are numerically identical to an
OLS regression with exporter, importer, and sector fixed effects.?® Note that the fractional
probit model estimates of the APEs in Table 6 column 3 are directly comparable to the OLS
estimates. The interaction effects are both underestimated with OLS relative to the fractional
response model, but the signs of the coefficients are the same in either case.

Next, column 2 excludes year fixed effects while column 3 uses country-pair fixed effects as

alternative specifications. The estimates are quantitatively similar to the baseline specification.

381t is difficult to find a measure that solely captures the cost of selling directly abroad without the cost of
selling indirectly through Hong Kong. However, the model’s prediction 8\I/ijs/8f5 > 0 holds if one assumes fixed
costs are multiplicative; that is, fi? = fi x f; and fZ-I]- = fi X fm. Note that using the cost of importing is also
problematic since intermediaries may also have to pay these costs. Regardless, the main finding of the effect of
financial development on indirect export shares is robust to alternative measures of the fixed cost of trade. In
particular, the World Bank Logistics Performance Index is used as another proxy. For both the Doing Business
measure and Logistics Performance Index, the cost of importing and the average of the cost of exporting and
importing have been considered as well. These results are available upon request.

39With a fixed effects model estimated with OLS, the coefficient on log(Dist;;) remains positive and significant
while log(Dist;ar;) is positive but insignificant.
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Table 7: Robustness Checks, Alternative Specifications

OLS No t FE ij FE Reroute  Singapore Importer
(1) (2) 3) (4) (5) (6)
FinDev;; -0.703%** -0.130* -0.126 -0.111 -0.131 -0.162
(-5.96) (-1.66) (-1.13) (-1.02) (-1.20) (-1.35)
FinDev; x ExtFin, -0.036 -0.051%* -0.053* -0.047 -0.050%* -0.063**
(-1.16) (-1.74) (-1.77) (-1.57) (-1.67) (-2.00)
FinDev;; x Tangs 0.128%** 0.203**%*  0.203***  0.210%**  (0.210%** 0.209%**
(2.16) (4.05) (4.12) (4.10) (4.09) (3.52)
log(GDP3;) -2.565%*F  _0.841FFF  _0.993***  _0.998%**  _1.015%F*  _1.111%**
(-8.08) (-7.34) (-7.06) (-7.01) (-7.18) (-7.18)
log(GDP¢) -0.374 -0.157 -0.430%* -0.382%* -0.387*%*%  -0.517***
(-1.32) (-1.18) (-2.33) (-2.42) (-2.37) (-2.78)
log(Dist;;) 0.447***  0.999%**  1.001***  0.755%**  (.987*** 1.194%%*
(7.12) (6.85) (8.29) (9.02) (6.77) (6.31)
log(Dist;az;) -4.207*¥F 1 351FKK _1.809%** -0.757* -2.166%**
(-4.45) (-3.17) (-11.05) (-1.67) (-4.13)
log(Dist;ar) -0.972%%*
(-9.01)
log(Distaz;) -1.264%%*
(-9.72)
log(Dist;sapr;) -0.572%*
(-1.73)
Cost¢ 0.026 0.073%*** 0.055** 0.055%* 0.056** 0.054**
(0.88) (3.16) (2.33) (2.41) (2.32) (2.01)
FinDev ¢ 0.117
(0.86)
FinDev;; x ExtFing -0.015
(-0.56)
FinDev;; x Tang, 0.069
(1.54)
N 191,000 191,000 191,000 191,000 191,000 171,625

Notes: The unit of observation is at the exporter-importer-industry-year level. The measure
of financial development is private credit. All regressions include averages of all explanatory
variables &;, &;, and &, as described in the text and year fixed effects. Standard errors for the
APEs are obtained using 500 bootstrap replications. T-statistics in parentheses. *** ** and
* indicate statistical significance at the 1%, 5%, and 10% level.

Instead of the total rerouting distance, column 4 separates the effects of distance between
the origin to Hong Kong (log(Dist;as)) and Hong Kong to the destination (log(Distas;)). Not
surprisingly, both are negatively related to the indirect export ratio, and the magnitudes are
close. As column 5 shows, these results are also robust to the additional control of the rerouting
distances to another nearby entrepot, Singapore. The negative coefficient on Dist;sqp; indicates
that when rerouting to Singapore is farther, rather than increasing the share of indirect exports
through Hong Kong, it has the opposite effect of lowering it. This suggests that Hong Kong
may not really be a substitute trading port for Singapore. When transportation costs associated
with rerouting are large, the use of intermediaries in either location is smaller. Lastly, in column
6, financial development of the importing country and its interactions with FxtF'ins and Tangs
are included as regressors. There does not appear to be any systematic variation of indirect
export shares across importers’ strength of financial institutions nor across sector financial
vulnerability. Compared with exporter financial development, these effects are small and not

statistically significant. This is consistent with the idea that financial frictions affect export
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Table 8: Robustness Checks, Additional Regressors

Dependent variable: Indirect export share [0,100]

(1)

(2)

3)

(4)

FinDev;; -0.142 -0.130 -0.150 -0.086
(-1.32) (-1.20) (-1.46) (-0.73)
FinDev;; x ExtFing -0.046 -0.047 -0.048* -0.062*
(-1.58) (-1.58) (-1.72) (-1.81)
FinDev;: x Tangs 0.192%** 0.198%** 0.190%** 0.154**
(3.93) (3.98) (4.03) (2.40)
log(GDP;¢) -0.962%**  _0.955%**  _(,988%** -0.858%**
(-7.06) (-7.05) (-6.90) (-4.80)
log(GDP,) -0.384** -0.350** -0.363** -0.549***
(-2.37) (-2.24) (-2.28) (-3.67)
log(Dist;;) 0.888%**  (.874%%*  (.935%FF  (0.646%F
(6.92) (6.65) (7.15) (4.20)
lOg(DiSti]\/jj) -1.062*** -0.902** -1.077HF* -1.087**
(-2.73) (-2.35) (-2.85) (-2.24)
Costit 0.055** 0.054* 0.078*** 0.063*
(1.99) (1.94) (2.79) (1.82)
ConEnv;+ 1.491%** 1.574%*
(1.98) (2.13)
ConEnv;; 0.060
(0.11)
Corporate Rate;; 0.171
(0.80)
Corporate Ratej; 0.244
(1.21)
Tariffijst 0.828
(1.53)
N 191,000 191,000 191,000 133,875

Notes: Average partial effects (APE) shown. All regressions include
log(GDPy¢), log(GDP;), log(Dist;;), log(Distiar;), averages of all ex-
planatory variables &;, Z;, and &s and year fixed effects. Standard er-

rors for the APEs are obtained using 500 bootstrap replications.

decisions and intermediaries help exporting firms alleviate these frictions.

Similar qualitative patterns are observed in Table 8, which presents specifications with
additional regressors as motivated by prior literature. Bernard et al. (2013) find indirect exports
are larger with a stronger contracting environment in the importing country. Columns 1 and
2 of Table 8 indicate that the strength of the exporter’s contracting environment ConEnuv;; is
correlated with indirect export shares through Hong Kong, but not the importer’s. The private
credit-to-GDP ratio and rule of law measures are highly correlated (0.638), so it is not too
surprising to find financial development has less impact when both are included.

The regression in column 3 includes the corporate tax rates of the origin and destination
countries as explanatory variables. Feenstra and Hanson (2004) examine the single origin coun-
try of China and find that destination countries with lower corporate tax rates are associated

with lower re-export shares.’® The results here also show that a lower corporate tax rate in

40The idea proposed is that firms with business presence in China and Hong Kong have an incentive to set
artificially low prices on Chinese exports to Hong Kong. Since the corporate tax rate is lower in Hong Kong than
in China, firms would like to transfer profits and avoid taxes. The value of re-exports would thus be larger. From
2007-2011, Hong Kong has one of the lowest corporate tax rates in the sample. The idea is the same in the case
of transferring profits from the origin country to Hong Kong.
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either the origin or destination country is correlated with smaller re-export shares; however, the
effects are not precisely estimated. Fvidence for corporate tax evasion in this sample appears
to be weak.

Tariffs are another type of trade barrier considered in column 4. Fisman et al. (2008)
find a positive relationship between tariff rates and the re-export share from Hong Kong to
China, suggesting possible tariff evasion through the entrepot of Hong Kong. In terms of the
model, a tariff simply increases variable costs and essentially reduces the effective destination
market size. Both hypotheses suggest that a higher tariff rate should be associated with higher
re-export shares, and this is indeed empirically observed (thought not statistically significant).
However, distinguishing the two hypotheses is beyond the scope of the paper. Importantly, the

empirically observed effect of financial development on indirect export shares is unchanged.

6 Calibration and counterfactuals

To quantitatively evaluate the contribution of trade intermediation on aggregate welfare and
firm performance, I calibrate the model in Section 2 for two countries, China and the US
in 2005, in general equilibrium. The calibration strategy mainly follows Breinlich and Cunat
(2011), but also resembles Melitz and Redding (2013). Since indirect exporting is an extra
option for producers, removing trade intermediaries can only hurt producers. Without a clean
natural experiment, it is difficult to assess the importance of trade intermediaries in facilitating
international transactions. From the calibration, the fixed costs of production and exporting
are recovered. I then perform counterfactual exercises by altering the fixed costs and analyze,
through the lends of the model, the effect on consumers and suppliers in various hypothetical
scenarios.

Additional simplifications are introduced to the model in order to match it to the data.
First, there is only one manufacturing sector for differentiated varieties (S = 1). Therefore the
utility function is U; = qjl-g“j (fst qjs(w)UT_ldw) 7 Separate measures of ji; are estimated
for China and the US. P; is the price index for manufacturing goods; the price index for the
whole country combines P; and the numeraire price of one. Thus, welfare as defined by the real

wage is:!!

Wy

) B
L—p; K

On the supply side, after paying the sunk cost of entry

(6.1)

L differentiated goods firms draw
productivity ¢ from a Pareto distribution with support [1,00), i.e., G(p) = 1 — ¢~ *. Wages are
set exogenously in the homogeneous goods sector. Of M potential entrants in each country, M;
firms with productivity greater than or equal to the cutoff productivity gpg end up producing
domestically, and a fraction of those firms also export to the rest of the world. This is determined

by a free entry condition which states the probability of successful entry multiplied by the

41 Given the functional form of preferences, defining welfare as the real wage is equivalent using utility.
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Table 9: Matched Moments

Variable Matched Moment Data

i wiYs — Xji Consumption of domestic production
£ Xij Exports

i X5 /xh Indirect-to-direct exports

fiu Yy + Xue — Xew  US firms’ revenue

M¢E wefE Cost of starting business in China
M ]/\/[\C/MC Share of directly exporting firms

average profits conditional on successful entry are equal to the (nominal) sunk entry cost:

(1= Gei) )i = wiff, (6.2)
where
__ L ™ g ) oD
= g / RACEOR / o)+ / RACIE)]

Thus, 7; includes profits from domestic sales as well as exports; Wg (), Trilj(cp), and 775» (p), are

analogs of Equations (2.5a) to (2.5c¢).

The calibration recovers the fixed costs of domestic production, indirect exporting, and
direct exporting. Table 9 summarizes the one-to-one mapping between fixed costs and observed
aggregate variables or moments after solving the system of equations that describes the two-

country economy and its stationary equilibrium (see Appendix D). Subscripts ¢ and u denote

E
cc

China and the US respectively. The sunk cost of entry for China (
the data.

With a homogeneous goods sector, trade in the manufacturing goods sector can be unbal-

) is retrieved directly from

anced. Table 10 gives a sense of the amount of trade between the two countries. p;Y; represents
the market size, while X éom and X 1{1 5 are the values of indirect exports through domestic and
Hong Kong intermediaries respectively.*?

Additional parameter estimates and data are required to perform the calibration. For vari-
able costs, it is assumed that 7° = 7/ = 1.7, the estimate in Anderson and van Wincoop
(2004).43 Since the share of trade through domestic intermediaries is not small, and Hong Kong
is located close to China, the assumption that iceberg transportation costs are equal for direct
and indirect exporting is not too unreasonable. The intermediary markup ~ is 1.09, which
implies 7/ = 7147/(?=1) = 1.91. Bai et al. (2015) use a 2 percent commission in their dynamic
estimation, while the Hong Kong Trade Development Council (2012) report that the rate of
re-export margin was 15.9%, so the average between these two values is used here.*4

I calculate manufacturing absorption from data to obtain the preference parameter p;, the

42 As in Section 4, GDP and trade flow data are drawn from the IMF and UN Comtrade respectively, and X% 5
from the data on Hong Kong re-exports. Estimates of the amount of domestically intermediated trade for China
and the US are drawn from Ahn et al. (2011) and Bernard et al. (2010) respectively.

“3Melitz and Redding (2013) use a value of 1.83, but actually this has no effect on relative welfare changes
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Table 10: China and US Data

Values (billions USD)

Variable China Us
Market size wiYi 484 2358
Indirect exports through domestic intermediaries Xk 36 3
Indirect exports through Hong Kong intermediaries X} 37 6
Total indirect exports X{j 73 9
Direct exports Xilj? 126 27
Total exports Xij 199 36

Table 11: Calibrated Costs

China US
wiff (M$)  0.123  0.369
wi ff; (M$)  0.064 0.613

wif (M$) 0166  1.207
wif5 ($) 652.3  0.420

fh1 i 0522  1.662
151 2.574  1.966
Note:  wifH, wif,-lj, and
w; fi? in millions of 2005
USD.

manufacturing share of consumption. Absorption is output minus net exports, and output is
measured with value added of manufacturing as a percentage of GDP (from the World Bank
World Development Indicators).45 Absorption is then divided by GDP to obtain shares. For
China, pu. = 0.21, and for the US, u, = 0.18.

Following Melitz and Redding (2013), the elasticity of substitution across varieties (o) is 4
and the Pareto distribution shape parameter (k) is 4.25.4% Data on manufacturing wages w; and
the number of firms are drawn from the UNIDO Industrial Statistics Databases INDSTAT.4”
Lastly, an estimate of the share of Chinese firms that directly export, ]\//.7c /M., is provided by
Ahn et al. (2011) as well as Enterprise Surveys conducted in China in 2002, 2003, and 2012;

the value used is 0.1.

here.

44This is weighted by the respective shares of indirect exports through Chinese domestic intermediaries and
Hong Kong intermediaries. Using US indirect export shares for weights instead, the markup would be 1.10.

45Net exports are computed for manufacturing product codes 15 to 37 with the ISIC Rev. 3 classification.

4For tractability, I impose symmetry in the model calibration for parameters k and o. Head et al. (2014)
choose k = 4.854 for Chinese exporters and k = 3.849 for French exporters, both of which are not great departures
from the value of 4.25 from Melitz and Redding (2013). Broda and Weinstein (2006) show large variation in
the elasticity of substitution between varieties across sectors, so using a single parameter for the broad sector of
manufacturing is certainly imperfect. However, due to data constraints and the necessity of assuming k > o — 1,
I simply follow Melitz and Redding (2013) in choosing o as 4.

4TTo obtain w;, the total number of employees and wages paid is computed across all manufacturing sectors,
and wage per worker is subsequently calculated.
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Figure 5: Changes in Chinese welfare, exports, and share of exporting firms from varying the fixed cost of indirect
. I
exporting fz,.
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Figure 6: Changes in Chinese welfare, exports, and share of exporting firms from varying the fixed cost of direct
exporting fZ.

Table 11 presents the calibrated parameters. The fixed cost of production for the domestic
market is around $123 thousand in China and $369 thousand in the US; it is higher in the US
because of its larger market size (relative to the number of firms).*® This is also the reason why
it is relatively cheaper in terms of fixed costs for Chinese firms to export instead of selling at
home; filj / Z-IZ-{ is around 0.5 for China. Meanwhile, fi? / in is close to 2 for both countries; this
ratio is determined by the ratio of indirect to direct exports and parameters v, k, and o. As
a comparison, the calibration is also performed for 17 developing European countries from the
Enterprise Surveys.%? X{j and XZ-? are drawn from the dataset but the same values of v, k, and
o are kept. The average calibrated value of fi? / in is roughly 1.7, and the standard deviation
is only 0.2, implying this ratio is fairly constant across countries. Lastly, from the World Bank
Doing Business Report’s cost of starting a business (originally as a percentage of income per
capita), the (nominal) sunk entry cost in China is $652 USD. As expected, the calibrated entry
cost in the US is smaller than in China, though much lower than what should be observed.
Note that the sunk cost of entry for US could be chosen for the calibration instead, in which
case, the levels of parameters will be affected, but the relative changes from the counterfactual

exercises will not.

“8The magnitudes of these fixed cost is roughly the same as those in Das et al. (2007) and Castro et al. (2014).
““These countries are: Albania, Azerbaijan, Belarus, Bulgaria, Croatia, Estonia, Georgia, Hungary, Kaza-
khstan, Latvia, Lithuania, Macedonia, Moldova, Poland, Romania, Slovak Republic, and Ukraine.
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6.1 Counterfactual exercise: varying fixed costs

Making adjustments to the calibrated parameters, I perform counterfactuals by solving the
model for the new stationary equilibria. Since both the level of exports and share of trade
intermediation for China are both much greater than the US, China is the country of interest.
First, Figures 5 and 6 show experiments where I vary the fixed cost of indirect exporting fI

and of direct exporting f2 respectively. The contrast between changing indirect and direct

cu
trade costs is stark.’® When f. falls by 20%, Chinese welfare increases by around 0.15%,
exports increase by over 20%, and the share of exporting firms is larger by almost 40%. The
numbers for the same exercise with f2 are roughly half as large for welfare and exports, and the
fraction of exporting firms only increases marginally. These counterfactuals demonstrate that
intermediaries and the option of indirect exporting are extremely important for the extensive
margin of firms’ entry into the export market.

When either f;; or fD fall, home consumers in ¢ benefit at the expense of foreign consumers
in j. Thisis a comparlson between two stationary equilibria. The intuition for this result can be
shown through the free entry condition of Equation (6.2). When either fixed cost of exporting
decreases, average profits conditional on entry increase. This implies that the probability of
entry (pH)*
and hence average productivity of all producers, must rise; this in turn lowers the price index

must be lower for the free entry condition to hold. The cutoff productivity ¢,

P;. In foreign country j, the opposite effect takes place as firms find it less profitable to enter

the home market and so P; rises.

6.2 Counterfactual exercise: eliminating export modes

To gauge the relative importance of trade intermediaries on welfare and firm performance, I
perform counterfactual exercises by eliminating export modes entirely. This sets a standard of
comparison to determine the quantitative significance of indirect versus direct trade. They are
not meant to policy experiments, and should be likened to a thought experiment to enhance
our understanding of the gains from trade in models with trade intermediaries.®!

Table 12 presents the results and reveals that the gains from trade intermediation are sizable.
In the first row of each panel, the option of indirect for Chinese firms is eliminated. Less
productive firms can no longer afford to export, but some more productive firms switch to

direct exporting. As the first panel in Table 12 indicates, Chinese welfare declines by 0.24%.%2

*OVarying 7 gives similar magnitudes as Figure 5. These figures are available upon request.

51 Another approach one might to obtain a quantitative answer for these experiments is to use the Arkolakis
et al. (2012) framework. However, it is well known that their key formula W = A< is an ex post result that
is not useful for forecasting future welfare changes unless the economy is moving to autarky. Integrating W we
would arrive at a formula for welfare itself, W = CA'/¢, where C' is some constant and X is the share of domestic
expenditure. When performing the exercise of removing the intermediary, A changes, but so does C', which means
one cannot predict welfare changes with this equation. Moreover, one of the assumptions in deriving this general
formula is trade balance, which is not observed in the data.

52Removing trade intermediaries within China but allowing indirect trade through Hong Kong, Chinese welfare
loss is 0.172%. In the opposite case of removing indirect trade through Hong Kong, Chinese welfare loss is 0.178%.
Comparing eliminating indirect versus direct trade from US to China, the ratio of the decline in welfare, exports,
and share of exporting firm are 0.21, 0.38, and 72 respectively.
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Table 12: Eliminating Export Modes in China

Percentage change

Share of

Welfare exporting firms

China Us ‘World China Us
Indirect  -0.236 0.003 -0.123 -59.3 4.88
Direct -0.400 0.006 -0.209 -7.76 8.42
Both -1.793 0.030 -0.935 -100 44.2

Average productivity

Exports of exporters

China US ‘World China US
Indirect -18.2 6.64 -14.4 22.2 -1.10
Direct -21.7 10.6 -16.8 0.031 -1.85
Both -100 57.5 -76.1 -8.10

Note: World welfare weighted by market size Y./w. and
Yo/ wy.

Weighting each country by their respective market sizes, the world economy loses as a whole.??
The other panels show the effects on the supply side. Exports from China to the US decrease
by 18%. When the relatively cheaper option of indirect exporting is not available, the share of
exporting firms falls dramatically by 59%. Note that the diminished value of exports is almost
exclusively due to the change in the extensive margin. The export value of indirect exporters
that become direct exporters increases because variable costs are lower, but their profits are
actually reduced. Lastly, since only the most productive firms directly export now, the average
productivity of exporters correspondingly increases by 22%.

In the second row of each panel, the option of direct exporting is removed. China loses
-0.4% of per capita consumption. Thus, the loss in welfare for China from disallowing indirect
exporting is around 60% of the loss in welfare from removing direct exporting. The relative im-
portance of trade intermediaries is gauged by comparing the results from these two experiments.
The welfare loss is relatively large, as is the loss in trade. Moreover, with indirect exporting still
available, the share of exporting firms only falls by less than 8%. Many firms can still benefit
from trade intermediaries providing the lower fixed costs of exporting. The last row in Table 12
presents the results from removing all Chinese exports as a reference point. The welfare loss is
around 1.8%.

The magnitudes are similar when trade in both directions are eliminated for indirect, direct,
and all exports. These results are available upon request. In unreported results, I have also
confirmed that the ratios of the relative changes are similar in magnitude when parameters are
varied. Sensitivity analysis is conducted with respect to the Pareto shape parameter k, elasticity

of substitution o, and the variable cost of indirect exporting 7/.

53Market sizes are scaled by wages. For China it is Y./w. and for the US Y, /w,. This scaling can be justified
for instance if the unit labor requirement for producing the homogeneous good is assumed to be 1/w, in China
and 1/w, in the US.
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Table 13: Outcomes in China

Original cost of capital

Share of
Welfare Exports exporting firms
R Indirect -0.236 -18.2 -59.3
Eliminating
Direct -0.400 -21.7 -7.76
Ratio of changes (indirect/direct) 0.590 0.836 7.64
1 standard deviation higher
Share of
Welfare Exports exporting firms
o Indirect -0.213 -17.8 -59.1
Eliminating
Direct -0.362 -21.2 -7.06
Ratio of changes (indirect/direct) 0.589 0.842 8.37

Note: First two rows in each panel in percentage points.

6.3 Counterfactual exercise: higher cost of capital

The key theoretical and empirical results found that more firms benefit from trade interme-
diation when financial frictions are high, and subsequently the share of intermediary trade
increases. I now perform counterfactuals with regards to financial development at the country-
level. Recall (the reciprocal of) the strength of financial institutions as captured by 6; multiplies
all fixed costs (f#, ilj, and Z-]]? ). Thus, the calibration essentially gives measures of fi/6;, etc.
The analysis proceeds by examining proportional changes to 8;. The cost of capital is proxied
by the lending interest rate (from World Bank World Development Indicators). The lending
rate has a mean of 15% and standard deviation of 20.1% across 152 countries. The interest rate
is 5.8% in China and 6.1% in the US. Not surprisingly, the correlation with private credit is
negative (-0.254). Solving the model when the interest rate in China is one standard deviation
higher (i.e., at 25.9%), welfare in China falls by 0.517%, exports decrease by 10.8%, and the
share of exporting firm is lower by 9.94%. As expected, financial frictions are detrimental to
the country, for both producers and consumer alike.

The more interesting comparative static is how trade intermediation is affected under dif-
ferent levels of financial development. Table 13 shows the impact of eliminating export modes
under two regimes. The top panel shows results using the original calibrated parameters. Note
the first two rows under the original cost of capital are exactly the same as Table 12; the last
row merely computes the ratio of the two changes for convenience. The bottom panel raises the
cost of capital in China by one standard deviation as explained above, and then performs the
same counterfactual exercises of eliminating export modes. In the bottom panel where the cost
of capital is higher, the magnitudes of the changes in all outcome variables are smaller. This
is to be expected as the overall level of trade has fallen. Since the amount of trade is not the
same under each regime, comparing the levels of each variable can be misleading. Comparison
is instead made between the last row of the two panels to determine the relative importance of
trade intermediation.

First, welfare loss from eliminating indirect exporting relative to direct exporting in China
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is larger with lower financial frictions. Since US firms fill the void in the Chinese market left by
Chinese firms, the difference for consumers is very minimal. However, the opposite is true for
producers: trade intermediation is more important for firms when financial frictions increase.
As the last rows in the second and third columns show, total exports fall relatively more when
borrowing costs increase (the ratio is 0.842 versus 0.836). Furthermore, the decline in the share
of exporting firms is relatively greater in the bottom panel. The ratio of relative changes,
8.37 versus 7.64, is almost 10% higher. This calibration exercise provides some corroborating
evidence to the regression analysis, demonstrating the importance of trade intermediaries for
exporters as financial development weakens.

The quantitative exercises presented have compared stationary equilibria and did not in-
corporate any dynamics into the model. Evidence from Bai et al. (2015) suggests that firms
also learn from exporting by selling indirectly through intermediaries. Since the less productive
firms that rely on trade intermediaries to provide them with a cheaper alternative of selling
abroad may realize productivity gains over time, one might expect that the gains from trade

intermediation may be even larger.

7 Conclusion

This paper has shown the prevalence of intermediary trade using both firm and country-level
data. Using a model of heterogeneous firms with trade intermediaries and market frictions, I
derive testable implications regarding the characteristics of firms and countries that engage in
indirect exporting. The empirical analysis exploits sectoral variation in financial vulnerability.
Financially more constrained exporting firms are more likely to be indirect exporters, and
correspondingly, in the aggregate, exporting countries with weaker financial institutions have
larger indirect export shares. Both effects are stronger in sectors characterized by high external
finance dependence and low asset tangibility. The role of geography is also critical in determining
indirect export shares through Hong Kong. Institution strength in the contracting environment
is associated with larger indirect export trade as well.

The calibration exercise provides quantitative analysis of the importance of trade interme-
diaries for welfare and global trade. I find that eliminating the option of indirect exporting
leads to a 0.24% welfare loss in China, while removing direct exporting lowers Chinese wel-
fare by 0.40%. There are considerable gains from trade due to the presence of intermediaries.
Exports fall by 18% when trade intermediaries disappear. Moreover, when financial frictions
become larger, the option of indirect exporting is even more valued by firms. When the fixed
costs of production and exporting increase from higher costs of capital, the relative decline in
the share of exporting firms from the elimination of indirect versus direct exporting is 10%
larger. Although the counterfactuals here focus on country-level financial frictions, incorporat-
ing firm-level financial constraints or distortions with intermediary trade will certainly help us
understand quantitatively the role of intermediaries in alleviating credit constraints. This is left
for future research.

The role of trade intermediaries appears to be declining as barriers to trade are being
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reduced and information is more readily available and accessible. For entrepot economies like
Hong Kong, they must diversify and find their new comparative advantage. The networks they
have developed over the years are still extremely valuable however, and they must find new ways
to facilitate international trade. Establishments operating in Hong Kong now engage heavily in
offshore trade like merchanting and merchandising for offshore transactions. Research in these

areas will help achieve a more complete understanding of the patterns of global trade.
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Appendix A

The cutoff productivities for producing domestically, exporting indirectly, and exporting directly

from Equations (2.5a) to (2.5¢) are:
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We also have:
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Appendix B

Countries in World Bank Enterprise Surveys Dataset

Africa: Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde, Central
African Republic, Chad, Democratic Republic of Congo, Republic of Congo, Eritrea, Ethiopia,
Gabon, Gambia, Ghana, Guinea, Guinea Bissau, Ivory Coast, Kenya, Lesotho, Liberia, Mada-
gascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia, Niger, Nigeria, Rwanda,
Senegal, Sierra Leone, South Africa, Swaziland, Tanzania, Togo, Uganda, Zambia, Zimbabwe
East Asia Pacific: Fiji, Indonesia, Lao People’s Democratic Republic, Micronesia, Philippines,
Samoa, Timor Leste, Tonga, Vanuatu, Vietnam

Europe Central Asia: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina,
Bulgaria, Croatia, Czech Republic, Estonia, Georgia, Hungary, Kazakhstan, Kosovo, Kyrgyz
Republic, Latvia, Lithuania, Macedonia, Moldova, Mongolia, Montenegro, Poland, Romania,
Russian Federation, Serbia, Slovak Republic, Slovenia, Tajikistan, Turkey, Ukraine, Uzbekistan
Latin America and Caribbean: Antigua and Barbuda, Argentina, Bahamas, Barbados,
Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominica, Dominican Republic, Ecuador,
El Salvador, Grenada, Guatemala, Guyana, Honduras, Jamaica, Mexico, Nicaragua, Panama,
Paraguay, Peru, St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname,
Trinidad and Tobago, Uruguay, Venezuela

South Asia Region: Afghanistan, Bangladesh, Bhutan, Nepal, Pakistan, Sri Lanka

Other: China, Iraq, Yemen
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Appendix C

Table C.1: World Bank Enterprise Surveys, Descriptive Statistics

(1) (2) (3) 4)  (5)
Mean Median Std. dev. Min. Max.

Fraction of sales exported 28.7 24.5 22.6 0 97.9
Indirect/Total exports 21.9 12.6 23.9 0 96.4
Direct/Total exports 78.1 87.4 23.9 3.57 100
Indirect/Direct exports 99.5 14.4 361 0 2702
Fraction of exporting firms 26.5 23.6 17.0 0 86.8
Indirect/Total exporting firms 26.2 23.3 17.9 0 89.6
Direct/Total of exporting firms  73.8 76.7 17.9 10.4 100

Notes: N = 146 country-years. Statistics are computed for manufacturing es-
tablishments. All statistics in percentage points.

Table C.2: Largest Values of Hong Kong Re-exports by Origin and Destination (2010)

Origin = destination included Origin = destination excluded

Origin Value (% of total) Value (% of total)
I China 234 (61.6) 143 (51.2)
2 Japan 279 (7.34) 274 (9.82)
3 Taiwan 26.1 (6.86) 24.9 (8.92)
4  Korea 14.3  (3.76) 13.9 (4.98)
5  United States 124 (3.27) 11.6 (4.16)
6  Malaysia 9.45 (2.49) 9.34 (3.34)
7 Thailand 752 (1.98) 7.34 (2.63)
8 India 7.39 (1.94) 2.93 (1.05)
9 Philippines 4.42 (1.16) 4.37 (1.56)
10 Germany 433 (1.14) 427 (1.53)
Origin = destination included Origin = destination excluded
Destination Value (% of total) Value (% of total)
1 China 201 (53.0) 110 (39.5)
2 United States 41.7 (11.0) 40.8 (14.6)
3 Japan 16.1 (4.23) 15.6 (5.59)
4  Germany 10.3 (2.70) 10.2  (3.65)
5 India 9.45 (2.49) 4.99 (1.79)
6  Taiwan 8.46 (2.23) 7.30 (2.61)
7 United Kingdom 7.62 (2.00) 7.46 (2.67)
8  Korea 6.70 (1.76) 6.33 (2.27)
9  Singapore 6.19 (1.63) 6.10 (2.18)
10 Netherlands 5.34 (1.40) 5.33 (1.91)

Notes: Values in the column “Origin = destination included” include re-exports that re-
turn to the origin country, and in the column “Origin = destination excluded” exclude
re-exports that return to the origin country. Values in billions of 2010 USD; values as
percentages of total re-exports through Hong Kong in parentheses.
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Table C.3: Composition of Hong Kong Re-exports (2010)

Destination Region Origin Region
Country Chn Asia Eur. Am. Afr. | Chn Asia FEur. Am. Afr.
China 37.1 294 320 1.46 77.0 11.3 10.7 0.97
Japan 86.7 828 242 241 0.16 | 92.7 3.76 2.12 127 0.14
India 43.0 31.6 13.7 11.7 0.14 | 81.7 837 556 218 213
Australia 745 223 200 103 0.18 | 754 528 179 1.37 0.09
Israel 31.8 16.1 753 446 0.01 | 78.0 16.8 2.59 0.78 1.85
Germany 80.2 181 0.71 0.87 0.11 | 93.3 4.52 045 1.65 0.05
United States 74.3 222 3.29 0.17 0.07 | 922 6.19 1.12 0.26 0.19
Nigeria 88.7 9.12 222 0.01 0 90.5 833 093 0.16 <0.01

Notes: Rows in each panel sum to 100%. Abbreviations: Chn- China, Asia- Asia exclud-
ing China, Eur.- Europe, Am.- Americas, and Afr.- Africa. In both panels, observations
where the origin is the same as the destination are excluded.

Table C.4: Re-export Shares by Destination and Origin Regions (2010)

Destination Region Origin Region
Country Chn Asia  Eur. Am. Afr. | Chn Asia FEur. Am. Afr.
China 8.57  9.82 9.98  2.52 9.82 6.23 550  4.58
Japan 12.7  0.74 0.63 0.38 042 | 10.1 0.20 043 0.21 0.24
India 6.76  1.28 1.09 1.15 0.03 | 886 0.37 0.52 0.36 0.62
Australia 0.88 0.13  0.07 0.06 0.01 | 991 036 218 0.23 0.17
Israel 23.4 2.57  0.69 3.10 0.01 | 953 0.81 0.09 0.04 1.05
Germany 446 0.51 <0.01 0.02 0.02 | 11.8 031 0.01 0.23 0.02
United States 8.19 0.81 0.14 <0.01 0.03 | 114 0.61 0.13 0.01 0.16
Nigeria 1.03 0.01 <0.01 <0.01 0 1.27 0.29 0.02 0.01 <0.01

Notes: Abbreviations: Chn- China, Asia- Asia excluding China, Eur.- Europe, Am.- Amer-
icas, and Afr.- Africa. In both panels, observations where the origin is the same as the des-
tination are excluded. Total re-exports and direct exports are first separately aggregated
by region, then the re-export share for each region is calculated.

By Origin Region By Destination Region
04 i ——— == o 4
I . £
25 25 ]
i Wi
| ©M 4 [ | Om 4
=] R ceeeees e aa - e %]
x N e N
6N T O |
g2 g2
-
B - B2 - o
S8, | e —— Lo e T T
—— S |
2002 2004 2006 2008 2010 2012 2002 2004 2006 2008 2010 2012
Year Year
-—- China ——- Asia excl. China----- Europe --- China ——- Asia excl. China----- Europe
—— Americas — — Africa —— Americas — — Africa
(a) (b)

Figure C.1: (a) (log) Real Hong Kong re-exports by origin region; (b) (log) Real Hong Kong re-exports by
destination region. Observations where the origin is the same as the destination are excluded.
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Figure C.2: (a) Re-export shares through Hong Kong by origin region; (b) Re-export shares through Hong Kong
by destination region. Observations where the origin is the same as the destination are excluded.
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Appendix D
Note M; = Mf(gog)_k and 71 = 7P = 7. The following equations can be derived for i = ¢, u:
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The calibration will also use the following equation:
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where %2 is the fraction of directly exporting firms in China.
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