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Abstract

How can we make global trade inclusive for smaller sellers and firms? I present causal ev-
idence that a major e-commerce platform increases on-site exports from small sellers through
integrating an existing administrative and logistic service. The export increase comes exclu-
sively from small sellers and exclusively along the extensive margin, i.e., from new sellers or new
destinations. Furthermore, the export increase is larger for more distant countries and differ-
entiated products. I provide strong evidence that the distribution of export increase is driven
by a reduction in export entry cost. I discuss the importance of reducing export entry cost for

facilitating inclusive global trade.
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1 Introduction

Researchers almost unanimously agree that international trade increases the efficiency and welfare

1" However, global trade is dominated by large firms. According to the U.S.

of trading partners.
Census Bureau data, large firms (more than 500 employees; 0.3% of all firms) in the United States
accounted for 67% of total exports in 2015. Additionally, in 2015 the share of exporting firms was
36% and 4.9% for large and small firms, respectively.? Mounting evidence suggests that the uneven
gains from global trade have contributed to the recent rise of populism (Rodrik [2018]), which may
have caused Brexit and Trump’s victory. In times like this, it is vital to identify programs and
mechanisms that could extend the benefits of global trade to smaller firms and sellers.

E-commerce can facilitate matching among market participants across geographic distance,
such as seen in Brynjolfsson and Smith [2000], Brown and Goolsbee [2002], Hortagsu et al. [2009],
and Overby and Forman [2014]. This feature should benefit smaller firms and sellers, because
information acquisition on market characteristics entails fixed costs, and small sellers lack economy
of scale. To the extent that international trade is just trade over longer distance, one would expect
e-commerce to have the potential to facilitate inclusive global trade by matching small firms with
foreign customers (Lendle et al. [2016]).

However, exporting requires more than matching supply with global demand, and in particular
involves costs that are unique to global trade. These costs include initial export entry (sunk) costs,
such as learning customs regulations before starting to export, and export variable costs, such as
filling out customs paperwork for each export unit. These costs can also disproportionately deter
small firms and sellers from exporting. On eBay, for example, the share of sellers who intend
to export (have at least one internationally available listing) is 20% in the bottom decile of the
seller size (measured by domestic sales) distribution, monotonically increases with seller size, and
reaches 70% in the top decile. This distributional pattern suggests the existence of export-related
costs, especially export entry costs, beyond the cost of matching supply and demand. Could e-
commerce further facilitate inclusive global trade by reducing these export-related costs? What
are the mechanisms that could promote exports for small firms? Answering these questions could
allow for more efficient resource allocation towards export promotion for small firms and sellers.

I shed light on these questions by analyzing the effects of the Global Shipping Program (GSP)

!For example, an Initiative on Global Markets survey in 2012 shows that 38 of the 40 leading economists agree that
international trade creates net gains for the U.S. and world economy. http://www.igmchicago.org/surveys/free-trade

*Data on exporting firms come from https://www.census.gov /foreign-trade/Press-Release/edb/2015 /index.html.
Data on all firms come from https://www.census.gov/data/tables/2015/econ/susb/2015-susb-annual.html



on eBay, one of the largest e-commerce platforms, which mediated $15 billion dollars of exports
in 2014. The GSP was introduced in 2013 when eBay integrated an existing export intermediary
service on its platform. U.S. sellers on eBay can enroll in the GSP for free and ship sold items
to a domestic shipping center, and eBay will handle customs clearance and international logistics
on behalf of sellers. By homogenizing the procedures of domestic and international sales, the GSP
aims to remove sellers’ hassle cost of understanding the export procedures on eBay, and of learning
customs regulations and logistics for different countries (more details in Section 3).

I evaluate the effect of the GSP on U.S. exports on eBay with a randomized field experiment
that took place from October to December 2012. In the experiment, 20% of eBay U.S. sellers (in
the order of millions) selected randomly were offered the opportunity of early enrollment in the
GSP prior to its full launch. By comparing exports across the treatment and control groups, I show
that the opportunity to enroll in the GSP increases export sales on eBay by 2.9%, even though the
program’s adoption rate was only 6% in the short experiment period.

Importantly, the export increase comes exclusively from small sellers and small commercial
sellers on eBay,® and ezclusively from the extensive margin of exports (i.e., from new exporters or
new destination countries). Furthermore, export increase is larger for more distant countries and
differentiated products. I show that the stark distributional effects are driven by a reduction in
export entry cost, which in this context means that sellers no longer need to incur the initial entry
cost of learning export procedures, customs regulations, and logistics for global trade on eBay.

Lastly, I compare the intertemporal change in U.S. exports to GSP eligible countries with the
change to non-GSP eligible countries. The results show that U.S. exports to these two groups are
similar, but after GSP’s introduction, exports in the former group are 12.3% higher than exports in

the latter group. This suggests that GSP’s effect on exports lasts beyond the experimental period.

2 Related Literature, Empirical Context, and Contributions

2.1 Related Literature

The paper draws on two main research streams. The first documents and models the uneven
distribution of exports across firm size. The second stream empirically studies the effectiveness of

various trade-facilitation policies to ameliorate the uneven distribution.

3Small sellers: less than $10,000 annual sales. Small commercial sellers: between $10,000 and $120,000 annual
sales.



First, a large literature has documented that exports are dominated by large firms with higher
measured productivity. Examples include Clerides et al. [1998] for exporters from Colombia, Mexico
and Morocco; Bernard and Jensen [1999] for exporters from the U.S.; Aw et al. [2000] for exporters
from Korea and Taiwan; and Eaton et al. [2011] for exporters from France. Melitz [2003] provides
a canonical model that explains the selection of heterogeneous firms into the export market. One
key assumption of the model is the existence of export entry cost, which implies that larger firms
are more likely to spread this cost over more export units and are therefore more likely to export
relative to smaller firms.* According to this model, reducing export entry cost disproportionately
increases smaller firms’ exports. However, direct empirical evidence on this causal link is lacking
due to data limitation.

Second, this study relates to the literature on evaluating public trade facilitation programs.
Lederman et al. [2006] provide a summary of dozens of services offered by these programs, the
majority of which can be categorized into (1) matching domestic supply with foreign demand and (2)
reducing export-related costs conditional on a match. The goal of these programs is to help domestic
firms, especially the smaller ones, to export their products. The usual economic justification for
these policies is information externality, as exporting requires substantial information, for example,
identifying foreign trustworthy consumers. Knowing that other firms can free-ride on this costly
information, firms exert less effort on information acquisition relative to the social optimum.

The evaluation of the effectiveness of trade facilitation programs is difficult, because firms
that self-select into these programs often differ from other firms in unobservable dimensions that
correlate with exports. A few papers address this endogeneity concern with matching estimators,
such as Bernard and Jensen [2004] for export promotion expenditures in the U.S.; Gorg et al. [2008]
for government grants in Ireland; Martincus and Carballo [2008] for Peru’s national export agency;
Martincus and Carballo [2010] for Chile’s national export agency; Cadot et al. [2015] for the export
promotion program in Tunisia; and Munch and Schaur [2018] for the Danish Trade Council.

A more challenging problem is the identification of mechanisms of these programs, which lump
many different services, such as training on regulatory compliance, providing export insurance,
image building of the company, and many more. These services simultaneously change various
export entry costs, export variable costs, and demand, making it almost impossible to pin down

the underlying mechanisms. As a result, the studies on these programs often find treatment effects

4 Alternatively, Bernard et al. [2003] have modeled endogenous markups across heterogeneous firms from Bertrand
competition, and the model can generate the selection of large firms into the export market without entry cost.



through both the extensive and intensive margins of exports, and for both small and big exporters.

2.2 Empirical Context

The Global Shipping Program (GSP) was fully launched on eBay’s U.S. site in March 2013 after its
pilot experiment in October 2012. Specifically, eBay integrated Pitney Bowes’ (PB) existing service
of handling customs clearance and international shipping. The GSP was available for one exporting
country, namely the United States, and 26 importing countries during the first rollout (see GSP
roadmap in Appendix A). Sellers can voluntarily enroll in the GSP. For each listing, the seller
chooses whether the item is available for domestic buyers only, or available for both domestic and
international buyers using either the seller’s own shipping method or the GSP. If the GSP option
is chosen and the item is purchased by buyers from GSP-eligible countries, sellers simply ship sold
items to eBay’s U.S. Shipping Center in Kentucky. PB will prepare customs clearance forms and
choose shipping carriers on behalf of sellers. Sellers enrolled in the GSP are not responsible for
package damage or delayed delivery in the international shipping process.

The price for GSP shipping is regulated by eBay and equals the retail price of the chosen service.
Therefore, buyers and sellers do not pay extra for the GSP. PB profits from the gap between the
retail prices that buyers pay and the bulk discounted prices from negotiation with shipping carriers.
eBay incurs an initial cost for integrating PB’s service and operational costs of maintaining GSP,
and benefits from more platform sales. Note that eBay does not subsidize the cost of GSP shipping.

To understand GSP’s mechanism, I compare the procedures of domestic and international sales
on eBay (screenshots are in Appendix B). There are four steps for exporting without the GSP: (1)
a seller receives payment notification on eBay and clicks on “Print shipping label”; (2) the seller
confirms logistic specifics (pre-filled from listing information) and clicks on “Continue”; (3) the
seller checks the box for regulatory compliance with buyer’s country and clicks on “Pay and print”
(Note that the value, weight, and other required product description information were pre-filled
based on listing information.); and (4) the seller clicks on “Print Label” and attaches the prepaid
label to the package. In comparison, GSP sales only involve steps 1, 2, and 4, just like domestic
sales. This comparison suggests that the simplified procedures by GSP removes sellers’ burden of
understanding export procedures, customs regulation, and choosing shipping carriers on eBay. In
essence, the GSP reduces export entry cost by homogenizing the procedures of selling domestically
and internationally on eBay.

Note that eBay sellers are allowed to charge different shipping fees for sales to different countries



in the same listing. For example, if a U.S. seller thinks that exporting to Russia costs $20 more
than selling domestically, that seller could charge $20 more in shipping fees to buyers in Russia,
and this does not affect the fees for buyers in other countries, e.g. U.S. buyers. This feature on
eBay listings makes it unlikely that not exporting is due to high export variable costs. In Section
5.2, I provide empirical evidence on this claim.

On the demand side, GSP listings are marked with a globe icon indicating the GSP option
(see Appendix C). Buyers also see shipping and import charges upfront, and pay everything during
checkout (they do not see import charges in non-GSP listings). Lastly, GSP shipments are tracked.
In Section 5.1, I show that the GSP does not primarily work through the demand channel by
studying how sellers’ intention to export (export supply curve) changes immediately after the GSP.

It is worth mentioning some differences and similarities between the GSP and conventional
trade facilitation programs. First, the GSP targets administrative and logistic barriers, whereas
conventional programs are more comprehensive. Despite the difference, both GSP and conventional
programs reduce export entry costs. Second, eBay sellers’ involvement in the exporting process
when using the GSP is less compared to firms’ involvement when using offline programs. Also,
firms pay different prices for intermediary services offline. These differences imply different benefits

and costs for sellers when using the programs.

2.3 Contribution

To my knowledge, this paper provides the first evidence that e-commerce could further facilitate
exports from small firms and sellers by providing administrative and logistic support. The random
assignment of the GSP eligibility among firms removes the bias from firms self-selecting into using
the program, and it is possible to retrieve unbiased estimates on the distributional impact for sellers
of different sizes.

In addition, this study is the first randomized field experiment to study the distributional impact
of a reduction in export entry cost. Unlike complex trade facilitation programs in the offline setting,
the eBay context and the GSP specifics provide a lab-like setting to experimentally test the effect
of a reduction in export entry cost. Additionally, thanks to the granular panel data on sellers’
intended and actual exports to different countries, combined with detailed information on price,
listing attributes, and transaction quality, I provide robust evidence to verify that the GSP is
indeed mainly a shock to the entry cost, and not to the other channels. As a result, there are stark

distributional effects that exports increase exclusively from the extensive margin and from small



sellers. The direct causal link between a reduction in export entry cost and more exports from
smaller firms is relevant information for policy makers in guiding resource allocation for promoting

inclusive global trade.

3 Data and Empirical Strategies

The data used in this paper come from eBay and include detailed characteristics and attributes
on item listings, buyer checkouts, product details, buyer history, seller history, and reputation and
feedback. The data span from July 2012 to December 2013. In the three months preceding the
experiment (July to September 2012), sellers on average exported $165 to 7.3 countries.

Figure 1 shows sellers’ intent to export before and after the introduction of the GSP. When
sellers list an item, they indicate whether it is available for international buyers. I obtain this
variable from eBay’s internal data, and use it to study how export supply changes (regardless of
whether these items were sold domestically, internationally, or not sold at all) in response to reduced
export entry cost. Actual exports, on the other hand, are a function of changes in both supply and
demand.

Figure la depicts the relationship between the average number of internationally available
listings and sellers’ domestic revenue in the year before and after the experiment in October 2012.
The averages are taken within $1,000 intervals of sellers’ domestic revenue. The x-axis is capped
at 50, which covers 99% of the sellers. Two interesting patterns emerge: first, sellers with larger
domestic sales intend to export more items; second, sellers are willing to export more after the
program’s introduction, with some noise for the largest sellers.

Next, it is illustrative to plot the share of sellers who had at least one international listing.
Figure 1b plots this share over the deciles of the domestic sales in USD for sellers with at least
10 annual sales. The increase in the share of intended exporters is larger for small sellers. This
suggests that the GSP reduces the entry cost, because the biggest increase in the share of intended
exporters is from the smallest sellers who were the least likely to be exporters.

To estimate the effects of the GSP, I adopt two methodologies. First, I exploit the randomized
field experiment to cleanly estimate the distributional impact of the GSP across seller sizes, as well
as to study its underlying mechanisms. The second method is meant to estimate the longer-run
effect of the GSP in the one year after the full launch of the program.

In this section, I focus on the first method, and adopt the intent-to-treat (ITT) estimator to



Figure 1: Willingness to Export as a Function of Sellers’ Domestic Sizes

Average Number of Internationally Available Listings Share of Sellers Who Intend to Export
as a Function of Domestic Sales in USD as a Function of Deciles of Domestic Sales Quantity (at Least 10 Sales)
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Notes: Blue circles and red crosses are for the year before and after the experiment in October 2012,
respectively. Sellers intend to export if they have at least one internationally available listing.

estimate the short-run impact of the GSP. The experiment was carried out as follows: Five months
before the full launch of the GSP, eBay randomly selected 20% of all active sellers on the U.S. site
who interacted with eBay in any way, and offered them the opportunity of early enrollment in the
GSP through site emails and banner ads on eBay. The other 80% of the sellers on the U.S. site were
not invited and did not have the option to enroll. The number of GSP-eligible importing countries
was 18 during the experiment.

The ITT estimation essentially compares seller-level export outcomes across the treatment and
control groups. Due to random treatment assignments, the I'TT estimation yields unbiased esti-
mates of the program’s effects in the presence of sellers’ self-selection into the program. Although
the ITT estimation is particularly relevant for programs with voluntary participation, we may also
be interested in the treatment-on-the-treated (TOT) estimator, which is the average treatment
effect on enrolled sellers. The TOT estimate is obtained from the two-stage least square regression
of outcome variables on program enrollment, using the random assignment of program eligibility
as the instrumental variable.

The natural candidate for the I'TT estimation is the cross-sectional comparison between the

treatment and control groups. I also adopt the difference-in-difference (DiD) and the first-difference



(FD) estimators for robustness, similar to Blake et al. [2015]:

log(Yi,post) = a + BiTreatment; + €; (1)
log(Yi) = o + ByInteractiony + BoPosty + B3Treatment; + €; (2)
Alog(Y;) = piTreatment; + Ag;, (3)

where Yy € {Si, ILy}: Si is the export sales for seller ¢ at period ¢t € {Pre, Post}, and ILj
corresponds to numbers of internationally available listings. Post; is the dummy variable for the
experiment window; Treatment; is the dummy variable for the treatment group; Interaction; is
the interaction of the two variables, Post; * Treatment;; Alog(Y;) is the first difference in logs of
outcome variables, [0g(Y; post) — l0g(Yi pre); and Ag; is the first difference in errors, €; post — € Pre-

I approximate log with the inverse hyperbolic sine (IHS) transformation to account for cases
where S; = 0. This method is often used in regional economics and is discussed extensively
in Burbidge et al. [1988]. Alternatively, I have used the Poisson Pseudo Maximum Likelihood
estimation (PPML) and estimation without any transformation on the dependent variable. The

results do not change qualitatively.

4 Intent-to-Treat Estimation

In this section, I use all transaction and listing data from U.S. sellers on eBay from July to December
2012. Since the analyses are at the seller level, I sum the dollar value from all transactions of a
given seller for the three-month period preceding the GSP (July to September 2012) and for the
three-month experimental period (October to December 2012). I also fill in zeros if I do not observe
any sales of a seller in either or both the pre- and post- period.

Before 1 discuss the results of the estimation, I test for baseline balance by performing t-
tests on many variables between the treatment and control groups. The results are reported in
Appendix D, and show baseline balance of the following variables across the two groups: domestic
and international sales and quantity, number of domestic and international listings, number of
domestic and international buyers serviced, intention to export and number of exporting countries,
and domestic and international transaction quality (effective percentage positive, share of claims,
and share of negative feedback). The effective percentage positive (EPP) is defined as the number

of positive feedback transactions divided by the number of total transactions. Nosko and Tadelis



Table 1: Change in Export Volume, and Extensive and Intensive Margins of Export

) ©) ®) @ ) ©)
log(Sipost) ~ log(Sit) — Alog(Si)  log(AS;)  log(AExt;) log(Alnt;)
Interaction 0.029***
(0.004)
Treatment Group  0.029*** 0.006 0.029*%**  (0.032*** 0.032%** 0.001
(0.003) (0.007)  (0.003)  (0.004) (0.004) (0.002)
Post Period 0.0878***
(0.002)
Intercept 1.165%** L.O77***%  (0.088***  (.124%** 0.113%** 0.028%**
(0.001) (0.001)  (0.001)  (0.002) (0.002) (0.001)
R? 0.010 0.041 0.013 0.011 0.011 0.002
Norm. Obs. 100 200 100 100 100 100
TOT Estimates 0.454*** 0.454*** 0.454*** 0.509*** 0.507*** 0.020
(0.047) (0.054)  (0.048)  (0.064) (0.063) (0.040)

Notes: S;; refers to seller i’s export sales at time t € {Pre, Post}. log(AExt;) and

log(Alnt;) are logs of changes in the extensive and intensive margin of export, respec-

tively, from the preceding period to the experiment window. These margins are defined on

the seller-country level. log is approximated by the inverse hyperbolic sine transformation.
*** indicates significance at p = 0.01; ** indicates p = 0.05; * indicates p = 0.1.

[2015] have shown that EPP is a better quality measure than conventional feedback ratings in the

sense of higher prediction accuracy of consumers’ future engagement with the platform.’

4.1 Export

Upon seeing baseline balance, I proceed to the analyses of the experiment. The take-up rate is
about 6% in the treatment group from October to December 2012. The low take-up rate could
be a result of people ignoring banner ads and site messages on eBay over a short period of time.
The first three columns in Table 1 show the estimation results from equations (1)—(3). The cross-
sectional estimation in column (1) shows that the opportunity to enroll in the GSP increases the
average export volume by 2.9%. The treatment effect for sellers who actually enrolled (TOT) is
45.4%. Note that when reporting the regression results, I normalize the number of all active sellers
on eBay during the experimental period to be 100. Consistently, the DiD specification in column
(2) shows that the average exports from the treatment group increase by 2.9% despite there being
no significant difference prior to the experiment. The FD specification in column (3) also gives the
same estimate as expected. Note that the increase in export volume is driven by an increase in

export quantity, as there is no statistical difference in prices between the two groups.

®This quality measure has been used in other papers, for example, Hui et al. [2017] and Hui et al. [Forthcoming].



4.2 Margins of Export

Next, I study whether the export increase comes from the extensive or intensive margin of export.
The distinction will help us understand the mechanisms of the GSP. Following the trade literature,
I define these margins at the country level because sellers need to incur separate entry costs for
exporting to different countries. For each seller i, I decompose the change in total exports, AS;,
into the sum of the change in the extensive margin of exports, AFExt;, and the change in the
intensive margin of exports, Alnt;. A change in the extensive margin comes from two cases: (1)
a seller starts to export to new countries (AEzt; > 0); (2) a seller stops exporting to countries
(AExt; < 0). If none of these two cases happens for seller 7, then AFzt; = 0. Once AExt; is
known, the change in the intensive margin is AInt; = AS; — AExt;.(See an example in Appendix

In columns (4)—(6) in Table 1, I report the estimates on changes in the margin of exports. I
take the inverse hyperbolic sine transformation for each outcome variable to capture the percentage
changes and to account for the possibility that the change in exports and the two margins could be
zero or negative. Note that in column (4), the outcome variable is the log of differences in exports,
and the estimate should be interpreted merely as a benchmark for columns (5) and (6), as I take
the log of all the three components in the equation Alnt; = AS; — AFExt;.

A comparison of columns (4) to (6) shows that the estimates in columns (4) and (5) are the same,
and that the estimate in column (6) is negligible (0.1%) and statistically insignificant, indicating
that the export increase comes exclusively from the extensive margin of exports. The TOT estimates
for changes in the extensive and intensive margins are 50.7% and 2%, respectively. These results
are consistent with the interpretation that the GSP reduces export entry cost, because sellers
would likely re-optimize along the intensive margin if there were changes in variable cost. I have
also performed all the analyses in this section with PPML and without the IHS transformation of
dependent variables. The results are qualitatively very similar.

Next, I repeat the margins of export analysis after controlling for number of impressions (expo-
sures of listings to consumers). This is to make sure that the increase in exports is not solely driven
by the possibility that GSP listings are more likely to show than non-GSP listings.® In column
(1) in Table 2, T control for the change in seller-level impressions, and allow its effect to differ

across the treatment and control groups. The estimate falls slightly to 2.7% and is still statistically

5Since some of the increase in impressions comes from more international sales enabled by the GSP, the inclusion
of this variable on the right hand size attenuates GSP’s effect on exports.
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Table 2: Heterogeneous Treatment Effects for Different Seller Sizes

) ) ©) @ 5 ©
Alog(S;) log(AExt;) log(Alnt;)
Treatment Group 0.027%** 0.029%** 4E-4
(0.003) (0.004) (0.002)
Treatment Group * Small Seller 0.028*** 0.030*** -1E-4
(0.003) (0.004) (0.002)
Treatment Group * Medium Seller 0.038*** 0.039*** -0.010
(0.013) (0.015) (0.007)
Treatment Group * Large Seller 0.003 -0.028 0.026
(0.043) (0.050) (0.023)
Alog(Imp;) 0.254%** 0.537+** 0.148%**
(0.001) (0.002) (0.001)
Treatment Group * Alog(Imp;) 0.011%%* 0.021%%* 0.012%**
(0.003) (0.004) (0.002)
R? 0.087 0.841 0.081 0.834 0.009 0.076
Norm. Obs. 100 100 100 100 100 100

Notes: In (1), (3), and (5), I also control for intercepts. In (2), (4), and (6), I also control for Seller
Size FEs, Alog(Imp;) * Seller Size FEs, and A xlog(Imp;) * Seller Size FE * Treatment Group. A X
log(Imp;) is the change in log of the impression that seller ¢ receives. Small, medium, and large sellers
are defined as sellers who had (30, $10, 000], ($10, 000, $120,000], and ($120, 000, co| sales, respectively,
in the past year. log is approximated by the inverse hyperbolic sine transformation.

*** indicates significance at p = 0.01; ** indicates p = 0.05; * indicates p = 0.1.

significant. Columns (3) and (5) in Table 2 show that the export increase again comes exclusively
from the extensive margin when I control for impressions.

The change in the extensive margin comes from existing sellers on eBay, as the GSP did not
change the registration rate of new sellers on eBay in the period of study. Next, I decompose
the change in the extensive margin into two categories: domestic sellers starting to export and
exporters selling to new countries. About 70% of sellers are in the first bin, and the other 30%
belong to the second bin. In terms of export increase, the 70% new exporters account for 30% of

the export increase, whereas the 30% exiting exporters account for 70% of the export increase.

4.3 Different Seller Sizes

What type of sellers benefited the most from the GSP? For this analysis, I define small, medium,
and large sellers to be those with ($0, $10,000], ($10, 000, $120, 000}, and ($120, 000, co] sales in the
past year, respectively. These thresholds roughly correspond to eBay’s internal seller classifications.
eBay considers sellers with at least $10,000 as commercial sellers, and the same definition is seen
in Lendle and Vézina [2015]. Hence, medium sellers could be regarded as small commercial sellers.

Column (2) in Table 2 shows that exports increase by 2.8% and 3.8% for small and medium

11



Table 3: Heterogeneous Treatment Effects for Different Countries and Products

Dependent Variable: 10g(S; post)

1) @)
Treatment Group * Near 0.008***
(0.003)
Treatment Group * Medium 0.015%**
(0.003)
Treatment Group * Far 0.034%***
(0.002)
Treatment Group * Homogeneous 0.009***
(0.003)
Treatment Group * Differentiated 0.032%***
(0.002)
R? 0.03 0.35
Norm. Obs. 300 200

Notes: In (1), I also control for dummy variables for “Near”,
“Medium”, and “Far”. In (2), I also control for dummy variables
for “Homogeneous” and “Differentiated”. A product is homogeneous
if eBay has catalogued it with a Product ID. log is approximated by
the inverse hyperbolic sine transformation.

*** indicates significance at p = 0.01.

sellers, respectively. On the other hand, the program’s effect on large sellers is 0.3%, but is not
statistically significant at the 10% level. Furthermore, columns (4) and (6) show that exports
increase come entirely from the extensive margin for small (3%) and medium sellers (3.9%). Large
sellers do not experience export increase in either margin. For robustness, I have divided eBay
sellers into 15 bins by sizes; the results are similar and are reported in the online appendix.

The distributional effect is consistent with the GSP reducing export entry cost. In particular,
smaller sellers were less likely to become exporters prior to the GSP because it was harder for
them to recoup export entry costs, given their small scales. On the other hand, many large sellers
already found it profitable to incur the entry cost to export before the GSP. Therefore, once the

GSP reduced export entry cost, the export increase comes mainly from small sellers.

4.4 Different Countries and Products

Which countries experience a larger growth in U.S. exports because of the GSP? For this exercise,
I divide countries into three equal-sized bins based on their distance to the United States. The
dataset is at the seller—country distance level. If a seller does not export to a distance range at a
given time period, I fill in zero for that observation. Therefore, the number of observations in this
dataset is three times greater than that in the main analyses in Table 1.

Column (1) in Table 3 shows that the largest export increase comes from the most distant

12



countries. In particular, for countries with distance in the top tertile, the increase in exports
is 3.4%, compared to only 1.5% and 0.8% for countries with distance in the middle and bottom
tertiles, respectively. The larger effect for more distant countries is consistent with the GSP reducing
export entry cost, which is likely to be higher in more distant countries. For example, learning the
customs regulations for Russia is more costly than learning the customs regulations for Canada due
to drastically different languages and customs systems than those in the United States.

Next, I study what types of products are affected more by the GSP. One might expect the export
increase to be larger for differentiated goods (goods with more variations in product attributes, such
as collectibles and clothing) and smaller for homogeneous goods (e.g., books and electronics). The
larger export increase in the former markets comes from consumers’ preference for variety. For
example, when French buyers shop for porcelain vases, new varieties from U.S. sellers could justify
higher shipping costs and longer waiting time. However, French buyers may prefer to buy a brand-
new iPhone 6 from French sellers due to lower shipping cost and shorter delivery time.”

To construct a measure for homogeneous and differentiated products, I rely on eBay’s internal
catalogue system. In particular, eBay assigns Product IDs to products that are relatively homoge-
neous. These Product IDs are very finely defined. For instance, a 32GB Black iPhone 6 AT&T has
a unique Product ID that is different from that of all other versions of iPhones. For books or CDs,
these Product IDs are ISBN codes. On the other hand, Product IDs are rarely defined for products
such as clothing, jewelry, and art, because there are too many variations in these products.

The dataset for this analysis is at seller—product type level, so there are two observations for
each seller, one corresponding to sales in products with Product ID defined and the other to sales
with Product ID not defined. Column (2) in Table 3 shows that the increase in U.S. exports is
3.2% for the differentiated goods category, but only 0.9% for homogeneous goods. The finding
confirms the earlier conjecture, suggesting that consumers benefit from larger product variety from

U.S. sellers.

5 Mechanisms

I have established GSP’s impact on different market outcomes. This program’s evaluation is inter-
esting in its own right since e-commerce platforms are of growing importance in the economy and

have the potential to facilitate inclusive global trade. In this section, I push the analyses further

"Blum and Goldfarb [2006] also found that different buyers’ preference affects geographical trade patterns.
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Table 4: Potential GSP Mechanisms

Export Entry Cost Mechanism Export Variable Cost Mechanism | Demand Mechanism
Reducing costs of... Reducing costs of... Increases consumer demand...
1. Learn eBay export procedures | 1. Fill out forms at the P.O. 1. See all costs upfront

2. Learn customs regulations 2. Low intl. shipping DSRs 2. Intl. tracking included

3. Choose intl. shipping carriers | 3. Damage in intl. shipping 3. Signaling

and ask the following question: What mechanisms of the GSP contribute to the increase in exports
from small and medium sellers? The GSP could work through three mechanisms: export entry
cost, export variable cost, and demand mechanism, for reasons listed in Table 4.

First, export entry costs are initial starting costs that are invariant with units of exports. In
order to start exporting on eBay, a seller needs to incur the cost of learning the export procedure on
eBay, the cost of learning customs regulations in different countries, and the cost of learning which
international shipping carriers to use for different countries to ensure safe and timely delivery.

Second, the GSP may reduce export variable costs, which are incurred on a per-unit base. First,
enrolled sellers do not need to fill out customs forms at the post office for each sold item. Second,
enrolled sellers automatically receive 5 stars on shipping time and shipping charges, which are part
of Detailed Seller Ratings (DSR), if they ship out the item within one business day.® Finally, once
the item arrives at eBay’s U.S. Shipping Center in Kentucky, sellers are not responsible for damages
in international shipping.

Another important type of cost in global trade is per-shipment cost (Kropf and Sauré [2014],
Hornok and Koren [2015a], Hornok and Koren [2015b], and Carballo et al. [2016]). In the context
of eBay, per-shipment cost is the same as per-unit cost since almost all shipments contain one unit.

Finally, the GSP may change demand through three channels. First, buyers see all export-
related costs upfront in GSP listings. This reduces consumers’ uncertainty about the final price of
the product. Second, GSP shipping comes with tracking. Finally, international buyers may have
extra confidence in GSP logistics, as it is backed by eBay. However, buyers pay on average 10%
more for the GSP service. To summarize, there is both increased benefits and costs of using the

GSP.

8DSRs are buyer ratings in four categories: item as described, communication, shipping time, and shipping charges.

14



Table 5: Change in Number of Internationally Available Listings

) ) ®) o) )
+/- 3 Months +/- 3 Months +/- 3 Months +/- 1 Week +/- 1 Month
log(IL; post) Alog(IL;) Alog(IL;) Alog(IL;) Alog(IL;)
Treatment Group 0.040%** 0.040%** 0.029%** 0.032%** 0.029%**
(0.001) (0.001) (0.001) (0.001) (0.001)
Alog(TL;) 0.171%%* 0,159+ 0.165+**
(2.2E-04) (3.0E-04)  (2.7E-04)
Treatment Group * Alog(TL;) 0.009%** 0.013%%* 0.010%**
(5.0E-04) (5.0B-04)  (4.6E-04)
Intercept 0.528%** 0.007*** -0.027%** -0.022%** -0.026***
(0.001) (4.8E-04) (4.5E-04) (5.3E-04)  (4.3E-04)
R? 0.020 0.029 0.148 0.153 0.159
Norm. Obs. 100 100 100 100 100

Notes: Alog(IL;) is the change in the log of numbers of internationally available listings. Alog(T'L;) is the
change in the log of numbers of the total listings. log approximated by inverse hyperbolic sine.
*** indicates significance at p = 0.01

5.1 Supply or Demand?
5.1.1 Intention to Export.

Like most trade facilitation programs, the GSP’s effect on trade is an equilibrium outcome of
changes in both supply and demand. Researchers typically do not observe firms’ supply curve, and
therefore cannot disentangle the mechanisms of the programs. However, I observe eBay sellers’
intent to export for each listing ex-ante, regardless of whether these listings are eventually sold do-
mestically, internationally, or not sold at all. This information allows me to understand how export
supply changed after GSP’s introduction by analyzing changes in the number of internationally
available listings using the ITT estimation.

Columns (1) and (2) in Table 5 show a 4% increase in the number of listings that sellers intend to
export. In column (3), I also control for the number of total listings to account for changes in sellers’
listings overall. The change in the share of internationally available listings out of total listings is
2.9%, which is very similar to the estimates in Table 1. These analyses show that seller-level supply
curves shift outwards, consistent with a reduction in export (entry or variable) costs.

One might worry that if foreign buyers prefer the GSP service to other international shipping
options, then over time sellers learn about this preference and increase their export supply in
anticipation of higher foreign demand. To mitigate this concern, I study how the number of
internationally available listings changes within shorter windows. To the extent that learning

consumer preference for the GSP service takes time, the immediate change in export supply should
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mainly capture changes in export costs. In columns (4) and (5), I repeat the ITT estimation for
one week before and after and one month before and after the GSP introduction, respectively. The
estimated treatment effects barely change (3.2% and 2.9%), which shows that the change in export
supply is immediate and its magnitude is similar to the average effect in the entire post-experiment
period. This result suggests that the learning story is not prevalent, and therefore the increase in

export supply is likely driven by a reduction in export cost.

5.1.2 Listing-level Demand Estimation.

Alternatively, I directly estimate consumers’ preference for the GSP service by exploiting a feature
of this program, namely that enrolled sellers can choose to offer the GSP or their own international
shipping on a listing-by-listing base. Einav et al. [2015] have shown that sellers often experiment
with different shipping options to discover consumers’ preference. These matched listings thus
provide an excellent opportunity to evaluate consumers’ preference towards the GSP.

First seen in Elfenbein et al. [2012], matched listings are contemporaneous listings where sellers
experiment with sales parameters for otherwise identical listings. These listings are matched by
seller identity, item listing title, item listing subtitle, and item category within a given month.
These listings also have variations in whether the GSP service is used. I then exploit the cross-
sectional variation in sales probability between the GSP and non-GSP listings within matched
listings, conditional on their relative price, and estimate the difference in listing-level demand
curves.

The data used in this exercise are from Buy It Now (posted-price format) listings in the 12

months after the full launch of the GSP. The basic estimation equation is

Success;j = aP;j + BGSP;j + vImpressioni; + ; + €5, (4)

where Success;; is an indicator for whether listing j within matched listing group ¢ results in at
least one sale; P;; is the relative price of listing j, which equals to the price of the item divided by
its reference value; this value is defined as the average Buy It Now price in the sample period (as in
Einav et al. [2015] and Hui et al. [2016]). Finally, GSP;; is the dummy variable for whether listing
j offers GSP shipping, and Impression;; is the number of impressions that listing j receives.
Table 6 shows the demand estimation. Column (1) indicates that GSP listings sell with a 0.1%

higher probability, which is much less than 1% of the average sales probability in the sample period.
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Table 6: Demand Estimation from Matched Listings

M @) ) @ ) ©)
12 Months 12 Months 12 Months 12 Months 1 Month 3 Months
Success Success Success Success Success Success
GSP 0.001%** 0.003*** -0.001***  _0.001*** -0.002 -0.002%**
(1.5E-04) (2.5E-04) (1.6E-04) (2.6E-04) (2.3E-03) (5.4E-04)
eTRS 0.008%** 0.006***
(2.4E-4) (2.4E-4)
GSP * eTRS -0.002*** -0.001%**
(3.1E-04) (3.1E-04)
Relative Price -0.066*** -0.066*** -0.061%*F%  _0.061***  -0.033 *** _0.039***
(3.8E-04) (3.8E-04) (3.8E-04) (3.8E-04) (4.1E-03) (1.1E-03)
Impression Count 9A4E-Q7FFF 9 4E-Q7***
(1.0E-08) (1.0E-08)
log(Impression Count) 0.021*** 0.021%**  0.057***  0.030%***
(6.7E-05) (6.7E-05) (6.5E-04) (2.0E-04)
Matched Listing Fixed Effects v v v v v v
R? 0.482 0.482 0.477 0.477 0.643 0.538

Notes: Success indicates whether a listing converts to any sale. GSP is the dummy for GSP listings, and
eTRS is the dummy for eBay Top Rated Seller. Relative price is the price of item normalized by its reference
value. Standard errors are clustered at the matched listing level.

*** indicates significance at p = 0.01

The negative coefficient for relative price is consistent with the law of demand. In column (2), I
study whether consumers’ preference towards the GSP differs by sellers’ eBay Top Rated Seller
(eTRS) status—a certification from eBay to its high-quality sellers. Note that since I control for
matched listing fixed effects, the coefficient of “eTRS” is identified from instances where sellers
become eTRS within one month (eBay certifies sellers on the 20th of each month). Column (2)
shows that this value is 0.3% for non-eTRS and 0.1% for eTRS. This suggests that foreign buyers
value the GSP more for sellers without the certification badge, but this value is still less than 1% of
the overall sales probability. In columns (3) and (4), when I control for the log of impression counts,
the coefficients of the GSP turn negative and are still small in magnitude. Lastly, in columns (5)
and (6), I estimate specification (4) using data from shorter windows, namely one month and three
months after the full launch of the GSP. The coefficients of “GSP” are small. These results suggest

that the demand effect for the GSP is small and does not drive the overall export change.

5.2 Entry Costs or Marginal Costs?

I have provided evidence that the increase in exports is a supply-side response. The next question
is whether this response is driven by changes in export entry costs or variable costs. One platform

feature offers some heuristics, as discussed in Section 2.2: Sellers have always been allowed to

17



charge different shipping and handling fees for sales to different countries. Therefore, if the choice
of not exporting to a country is entirely due to high variable costs, sellers could have marked up
the shipping fee to that country by that extra variable cost and export.

Note that changes in entry costs should affect sellers’ decisions of entering foreign markets,
but do not affect sellers’ exports conditional on entry. However, a reduction in export variable
costs also changes the intensive margin by altering sellers’ optimal export amount. In the data, I
see only the response from the extensive margin, consistent with the entry cost story. Of course,
it is possible that the intensive margin also increases but is offset by increased competition. To
mitigate this concern, I compute the changes in the margins of exports based on whether a listing
is internationally available, rather than based on whether a listing gets sold internationally (as in
Table 1). I then estimate the changes in margins using the ITT estimation; the results barely
change, and they are reported in the online appendix.

Next, I study the effect of the GSP on existing exporters. The idea is to look at sellers who
switched from other shipping options to the GSP and infer their reasons of switching based on
changes in their export patterns. I estimate this effect using the data for the ITT analyses with
specification (3). Among all sellers, 29.9% of them have exported before the GSP introduction and
70.1% have not. Column (1) of Panel A in Table 7 shows that the opportunity to enroll in the
GSP increases exports by 5.5% for existing exporters in the treatment group relative to existing
exporters in the control group. Decomposing the export increase into changes in the extensive and
intensive margins reveals that the export increase comes exclusively from the extensive margin,
which in this case means that existing exporters use the GSP to export to new countries. On the
other hand, column (3) shows that the change in exports to countries that existing sellers have
exported to prior to the GSP is not statistically different from zero. These two pieces of evidence
suggest that the GSP reduces country-specific entry costs, which affects sellers’ choice of which
countries to export to, but does not seem to reduce export-related variable cost, because exports
conditional on entry did not change much for existing sellers.

In Panels A1 and A2, I study the effect of the GSP for existing exporters who started using the
GSP and those who continued using only their original international shipping methods. To study the
GSP’s effect on exports for the former group, I perform an instrumental variable regression where
the instrument for program take-up is whether sellers are randomly assigned to the treatment group.
Panel A1 shows that existing exporters who started using the GSP experienced a 64.5% increase in

their exports (the take-up rate for existing exporters during the three-month experimental period
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Table 7: Entry Cost or Variable Cost?

(1) (2) (3)
Panel A. Existing Exporters
Alog(S;) log(AExt;)  log(Alnt;)

Treatment Group 0.055%** 0.055%** 0.002
(0.008) (0.008) (0.003)
Share 29.9 29.9 29.9

Panel Al. Existing Exporters who Started Using GSP
Alog(S;) log(AExt;)  log(Alnt;)

Treatment Group 0.645%** 0.653*** 0.023
(0.082)  (0.075) (0.034)
Norm. Obs 29.9 29.9 29.9

Panel A2. Existing Exporters who Did Not Use GSP
Alog(S;) log(AExzt;))  log(Alnt;)

Treatment Group 0.005 0.001 0.005
(0.008) (0.007) (0.008)
Norm. Obs 29.4 29.4 29.4

Panel B. A Subset of Sellers
Alog(S;) log(AExt;)  log(Alnt;)

Treatment Group 0.027***  (0.030%** 0.003
(0.005)  (0.007) (0.003)
Norm. Obs 31.7 31.7 31.7

Notes: In Panels A, Al, and A2, I estimate GSP’s effect on
existing exporters. In Panel B, I estimate GSP’s effect on a
subset of sellers that are unlikely to enroll in the GSP due
to a reduction in export variable cost.

*** indicates significance at p = 0.01.

19



is 8.4%). Columns (2) and (3) indicate that the GSP’s effect, which is a TOT estimate, comes from
exports to countries that these existing sellers had not exported to before. In Panel A2, I remove
existing sellers who started using the GSP, and estimate the GSP’s effect by comparing changes
in exports from existing exporters who did not use the GSP in the treatment group and those
from sellers in the control group using specification (3). The normalized number of observations
is reduced to 29.4, because the take-up rate in the treatment group is 8.4% (i.e., 29.9-29.9 * 0.2 *
0.084). Exports did not increase for existing sellers who did not start using the GSP, which provides
a falsification test for the treatment effect of the GSP.? Taken together, the results in Panels A1 and
A2 suggest that existing exporters who use the GSP benefit from the program because it enables
them to sell to countries that they have not served before.

Finally, I find a subset of sellers who are unlikely to benefit from GSP’s three channels of
potential variable cost reductions. For these sellers, I expect to see zero change in exports if the
GSP works mainly by reducing export variable costs, which were small for these sellers to begin
with.

Recall from Table 4 that the GSP could reduce export variable costs through three channels.
First, it reduces the costs of filling out customs forms at the postal office. Correspondingly, 1
analyze sellers who had always used eBay-generated prepaid shipping labels, customs forms, or
both from eBay in the year before the experiment window. Since these sellers did not incur the
cost of manually filling out forms to begin with, the first feature of the GSP does not seem to
benefit them. Second, the GSP reduces the reputational costs related to receiving low shipping
DSRs. Correspondingly, I analyze sellers who had never received low shipping charge and shipping
time DSRs in the year before the experiment window. These sellers had good shipping performance
and are less likely to worry about receiving low shipping DSRs. Therefore, this second feature of
the GSP does not seem to greatly benefit them. Lastly, the GSP reduces the cost in cases where
the item is damaged in international shipping. Correspondingly, I analyze sellers who had never
purchased insurance for any of their shipments in the year before the experiment window. Since
these sellers seem to worry less about damaged or lost items, this third feature of the GSP does
not seem to greatly benefit them.

I apply the three filters to get the subset of sellers. Column (1) in Panel B of Table 7 shows that

the program’s effect for these sellers is 2.5%, which is slightly smaller (not statistically significant)

9Note that after I remove some sellers in the treatment group, the identification assumption is that there is no
selection into not using the GSP, conditional on seller fixed effects.
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than the 2.7% increase for all sellers. This suggests that the main mechanism of the GSP is a
reduction in entry cost, because the program promotes exports by the same amount even for sellers
who are unlikely to enjoy GSP’s benefits on variable cost. Consistently, columns (2) and (3) show
that the increase in exports is mainly from the extensive margin of exports.

In summary, all analyses suggest that most of the increase in exports results from a reduction in
export entry cost. For a back-of-the-envelope analysis, assume 2.525% is the program’s effect net of
the variable cost mechanism, and 2.741% (Column (1) in Table 2 without rounding) is the overall
effect of the program; then, the share of the export increase due to the entry cost and demand
mechanisms is 2.525/2.741 = 92.12%. Since the demand mechanism increases the conversion rate
by 0.1% and the average sales price barely changes, the export increase due to a reduction in entry

cost is roughly 92%. This simple calculation assumes an additive form of different mechanisms.

6 Aggregate Level Analyses

The ITT estimation provides a clean identification of the program’s effect on exports in the three-
month experimental period. However, the program’s effect after its full launch could be different.
First, the take-up rate could be smaller during the short experiment window because not all sellers
check their eBay email frequently. Second, the number of GSP-eligible importing countries increased
from 18 to 42 after the full launch of the program. Third, competition could be higher among U.S.
exporters when all sellers are eligible for using the GSP. The first two channels cause the ITT
estimate to be smaller than the full-launch effect, while the last channel implies the opposite.

I perform aggregate-level difference-in-difference (DiD) analyses on the program’s effects after
the full launch of GSP. The identification comes from comparing intertemporal changes in U.S.

exports to GSP-eligible importing countries with those to non-GSP-eligible importing countries:
log(Yer) = BPolicyct + ne + & + Vet + €a, (5)

where Y, is the outcome variable to country c at time ¢; Policy.; is the dummy for GSP eligibility
in importing country ¢ at ¢; n. are importing country fixed effects; & are month fixed effects;
and 7. allows for a country-specific linear monthly trend. The coefficient 8 represents the average
treatment effect of the GSP across all GSP-eligible countries, analogous to the ITT estimator from
the experiment. In the analyses on price and quality changes on the same product, I apply the above

equation at the country-product-month level. In all of the DiD analyses, I cluster the standard
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errors at the country level for country-level DiD, and at the country-product level for country-
product-level DiD, as suggested by Bertrand et al. [2004]. The reason is to allow for arbitrary serial
correlation within each cluster, since exports are high correlated over time.'"

Note that GSP eligibility for countries may not be randomly assigned. If selection into the GSP
is based on time-invariant characteristics of countries, then conditional on country-specific fixed
effects, the GSP eligibility is as good as randomly assigned. On the other hand, if selection into the
GSP is based on serially correlated characteristics, such as differential export growth rates, then the
DiD estimate may suffer from selection bias. To mitigate this concern, I allow for country-specific
linear trend, which accounts for some country-specific serially correlated errors. Additionally, I
have also performed robustness analyses allowing for country-specific quadratic trend; the results
are similar and reported in the online appendix. Second, I plot average monthly imports from the
U.S. for treatment countries and control countries, controlling for country and month fixed effects,
to visually inspect whether the control countries have a parallel trend in exports relative to treated

countries (details discussed in Section 6). Third, I perform leads and lags analyses to statistically

test for differences in exports between the treated and control countries, as seen in Autor [2003]:

n
log(Yer) = Y BiTer(t = k+1) +ne + & + Vet + €et, (6)
I=—m
where k is the month of GSP introduction, and f; is the coefficient on the I-th lead or lag (m > 0
and n > 0). One test is §; = 0 for [ < 0, i.e., there should not be pre-treatment differences
between the treatment and control groups. Moreover, 8; for [ > 0 might be different if there is
temporal variation in the treatment effect. Lastly, I have also estimated a Heckman two-stage
model to explicitly model the selection process, and the results are consistent with estimates from
specification (5).

I use all transaction data from U.S. sellers on eBay from March 2012 to February 2014, i.e., one
year before and one year after the full launch of the GSP, for estimation. The dataset is aggregated
at the country-month level and country-product-month level for the appropriate analyses. In the
first year after the full launch of the GSP, the take-up rate monotonically increases to more than
80%, and the number of eligible importing countries increases to 42. Figure 2 shows how average

U.S. exports change in GSP-eligible and non-eligible importing countries, controlling for country

10T have also collapsed the time series data into a “pre” and “post” period, and the DiD estimation based on this
collapsed dataset yielded qualitative similar results for Panel A of Table 8, as reported in the online appendix.
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Figure 2: U.S. Exports on eBay by Importing Countries’ GSP Eligibility

Normalized Logarithm of U.S. exports to Countries by GSP-Eligibility
Controlling for Country and Month Fixed Effects
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Notes: 1 normalize all values by the logarithm of U.S. exports to non-GSP eligible importing countries in
the month before the policy change (blue point at -1). All exports are within eBay.

and month fixed effects. I normalize all values by the logarithm of U.S. exports to non-GSP
eligible importing countries in the month before the introduction of the GSP. There is no obvious
difference in the export trend before the GSP, and the export difference happens after the program’s
introduction. This observation suggests that the parallel trends assumption holds.

Note that since there are five rollouts of the GSP in the year after its introduction, I pool the
treatments together, and the control group for a particular rollout is made up of countries that are
never or not yet treated. When I run the regressions using only countries that are never treated as
the control group, the results do not change qualitatively.

In Panel A of Table 8, I estimate the overall effect of the program for U.S. and non-U.S. sellers.
Column (1) shows that GSP’s effect on U.S. exports on eBay is 12.3% in the year after the program’s
full launch. This larger estimate implies that the effect of the competition is dominated by more
take-ups and eligible importing countries in the longer run. Column (5) shows that foreign sellers
experience little cannibalization, which is likely because U.S. exports are in new product varieties.

I test this conjecture by studying how the total number of products has changed on eBay after
the introduction of the GSP. The number of products is proxied by the number of distinct leaf
categories on eBay. A leaf category is the finest product category on eBay that includes both
homogeneous and differentiated products. I use leaf categories rather than Product IDs because

the latter catalog is only defined for homogeneous products. Examples of leaf categories include
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Table 8: Difference-in-difference Analyses

Panel A. Overall Program Effect

U.S. Sellers Non-U.S. Sellers
Dependent Variable log(Yet) log(Yept) log(Yet) log(Yept)
(1) (2) (3) (4) (5) (6) (7) (8)
Sales Variety Price EPP Sales  Variety Price EPP
Policy 0.123***  0.083***  0.004*** 2.6E-04 -0.001 -0.021  -0.008*%**  (0.009***

(0.036)  (0.016)  (0.001)  (0.002) (0.002) (0.015)  (0.001)  (0.001)

R? 0.96 0.99 0.99 0.80 0.99 0.99 0.99 0.64

Panel B. Leads-Lags Analyses

U.S. Sellers Non-U.S. Sellers
Dependent Variable log(Yer) log(Yept) log(Yer) log(Yept)
(1) (2) 3) (4) (5) (6) (7) (8)

Sales Variety Price EPP Sales  Variety Price EPP
Pre-Treatment (t-6) 0.036 -0.048 -8.E-05 0.018 0.008 -0.021 -6.E-05 0.019*

(0.066)  (0.063)  (0.003)  (0.012) (0.056) (0.027) (2E-04)  (0.011)
Pre-Treatment (t-5) 0.050 -0.113*** 2. E-04 0.018 0.012 0.035 2.E-04 0.005

(0.066)  (0.058)  (2E-04)  (0.012) (0.056) (0.027)  (0.001)  (0.011)
Pre-Treatment (t-4) 0.071 -0.081 -7.E-06 0.017  -0.045 0.061%*  -0.002 -0.027%*

(0.066)  (0.058)  (0.002)  (0.012) (0.057) (0.027)  (0.002)  (0.012)
Pre-Treatment (t-3) -0.019 -0.032 -5.E-04 -0.003  0.097* 0.041 -0.001 -0.019

(0.066)  (0.055)  (0.001)  (0.012) (0.057) (0.027) (4E-04)  (0.012)
Pre-Treatment (t-2) 0.025 -0.061 3.E-05 -0.003 0.052 -0.028 -0.001 -0.013

(0.067)  (0.054)  (0.002)  (0.012) (0.057) (0.027)  (0.002)  (0.012)
Pre-Treatment (t-1) -0.034 -0.055 0.001 -0.008  0.102* 0.001 3.E-05 -0.007

(0.068)  (0.054)  (0.001)  (0.012) (0.057) (0.027)  (0.007)  (0.012)
Post-Treatment (t) 0.153%¥%  0.111%%*  0.001  -0.004 -0.030 -0.003 -0.001*** -0.008%**
(0.042)  (0.029)  (0.001)  (0.023) (0.113) (0.059)  (3E-04)  (0.001)

Post-Treatment (t4+1) 0.185%%%  0.046 0.001  -0.005  0.013  0.054  -0.002%¥*  0.040%**
(0.042)  (0.030)  (0.001)  (0.023) (0.113) (0.055)  (3E-04)  (0.001)
Post-Treatment (t42) 0.185%%%  0.078*¥*  0.001  -0.012  0.004  0.093% -0.002%%*  0.047%**

(0.042)  (0.030)  (0.001)  (0.022) (0.108) (0.054)  (3E-04)  (0.001)
Post-Treatment (t-43) 0.103%%*  0.127%%%  0.002%%*  -0.007 -0.117  0.046  -0.007*¥*  0.001
(0.042)  (0.031)  (0.001)  (0.022) (0.106) (0.052)  (3E-04)  (0.001)
Post-Treatment (t+4) 0.149%%%  0.098%**  0.006*** -0.019  -0.086  0.010  -0.010%**  0.010%**
(0.041)  (0.031)  (0.001)  (0.022) (0.107) (0.051)  (3E-04)  (0.001)
Post-Treatment (t-45) 0.118%%%  0.104*¥*  0.005***  0.004  0.029  0.041  -0.001  0.010%**
(0.041)  (0.031)  (0.001)  (0.022) (0.076) (0.052)  (0.002)  (0.001)

R? 0.96 0.99 0.99 0.65 0.98 0.99 0.99 0.67

Notes: 1 control for country fixed effects, month fixed effects, and country-specific linear trends in all
the regressions. In columns (3), (4), (7), and (8), I also control for product fixed effects. In Panel B,
the hold-out month is ¢ — 12. Standard errors clustered at the country level in columns (1), (2), (5),
and (6), and at the country-product level in the other columns.

*** indicates significance at p = 0.01; ** indicates p = 0.05; * indicates p = 0.1.
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Boys’ Outerwear (newborn-5T), LED Light Key Chains, and Circuit Breaker & Fuse Boxes.

Column (2) shows that the number of distinct leaf categories of products sold by U.S. sellers
increased by 8.3% after the introduction of the GSP, while there is no significant change for non-U.S.
sellers. eBay did not make any change to its catalog system around the date of GSP’s introduction,
so I interpret this change as due to the GSP increasing product variety offered by U.S. sellers on
eBay, which is one source of efficiency gain on the platform (Brynjolfsson et al. [2003], Hummels
and Klenow [2005], Forman et al. [2009], and Fan et al. [2016]).

Next, I analyze the program’s impact on transaction quality (measured by EPP, as elaborated
in Section 4) and price. For both exercises, I modify specification (4) to be on the country-product-
month level to control for changes in product mixes. Also, I focus on products in “New with Tags”
condition and that are catalogued by eBay’s product IDs. Columns (3) and (4) in Table 8 show
that the average sales price for U.S. exporters increased by 0.4%, while the change in quality is not
statistically significant. On the other hand, columns (7) and (8) show the average sales price for
non-U.S. sellers dropped by 0.8% in GSP-eligible importing countries, and there is a 0.9% increase
in EPP. Based on Nosko and Tadelis [2015], a 0.9% increase in EPP increases buyer retention by
0.1% on eBay within 180 days. These results suggest that the changes in marketplace quality and
price are small after the introduction of the GSP. The DiD analyses without the log transformation
yielded qualitatively similar results, except that the two estimated price changes are not significant
(see the online appendix). Lastly, I have also studied how competition has changed after the entry
of U.S. sellers, because changes in competition have a large effect on platform efficiency (e.g.,
Newberry [2015]). I find that the eBay marketplace become less concentrated on average after
GSP’s introduction, and more so for differentiated goods markets. The results and discussions are
in the online appendix.

In Panel B of Table 8, I perform the leads—lags specification (5) to formally test the parallel
trend assumption. The data used are the same as in Panel A, and the hold-out month is t-12.
The estimates for the six months before t=-6 and the six months after t+5 are not reported in the
table to save space. Note that the [-th leads and lags for each country are defined relative to the
dates when the GSP became eligible for them. While the [’s are defined in a relative sense and
could differ by country, the month fixed effects are defined based on the actual months to capture
seasonality (e.g., the fixed effect for January 2014 is the same for all countries). The assumption
for this pooling analysis is that the periods preceding and following the introduction of the GSP

have the same effects for different countries in different rollouts. The individual leads—lags analyses
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on exports for each rollout yielded qualitatively similar results.

In column (1), the difference in U.S. exports to GSP-eligible and non-GSP-eligible countries is
not statistically significant in the six months before GSP’s introduction, which is consistent with
the parallel trend assumption. The monthly program effects become positive after the introduction
of the GSP, and they are not statistically different from each other. In columns (2) through (8),
the balance between the treatment and control group in the periods leading up to the program’s
implementation is achieved in the majority of cases. The estimated treatment effects in the months
following GSP’s introduction are consistent with the overall treatment effects in Panel A.

Next, I provide an estimation of the cost-effectiveness of the GSP. To estimate the operation
profit of running the GSP, I ask the following question: To achieve the same amount of export
increase, how much would eBay subsidize sellers’ export price in the absence of the GSP? I use
2.9% as the estimated increase in exports to get a conservative estimate of GSP’s profitability.
From Einav et al. [2015], T infer the price elasticity of demand on eBay is around 3.2. This implies
that a price subsidy of 0.7% is needed to increase the export volume by 2.9%. According to eBay’s
2015 annual report on investors.ebayinc.com, the company earned $5.9 billion from the marketplace
in 2013, which mainly comes from eBay’s final value fees (a share of items’ sales prices). Therefore,
it would cost eBay $41 million ($5.9 billion times 0.7%) in final value fees to trigger a 2.9% export
increase. I do not know the operation cost of the GSP, but the annual salary paid to an average
team in a technology firm with one product manager and seven engineers is about $1 million.!!
Therefore, I estimate that eBay saves about $40 million dollars per year by running the GSP,
compared to directly subsidizing sellers’ prices. Although I do not observe the initial setup cost, 1
suspect it is small relative to the benefits of the program, since the integration cost is spread out
over all future periods (the GSP still operates as of March 2018).

I have established that the GSP increases U.S. exports while raising product variety on eBay for
foreign buyers, without much effect on the price level or quality of transactions. Also, the program

is cost-effective for eBay. These results suggest increased overall efficiency on the platform.

7 Concluding Remarks

In this paper, I use a field experiment on a major e-commerce platform to provide causal evidence

that e-commerce platforms could increase exports from small firms and sellers through integrating

This is based on team size at Google. On average, this ratio is 1:7 and goes up to 1:20, according to a former
Google employee. Source: http://tomtunguz.com/span-of-control/
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Figure 3: U.S. Exports and Seller Size Distribution on eBay
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Notes: Both U.S. exports on eBay and total exports are normalized to their corresponding values in April
2010. Sellers’ size is defined as their quantities sold in the 12 months before the field experiment.

an existing administrative and logistic service. Interestingly, the export increase comes exclusively
from smaller sellers and from the extensive margin of exports. This stark distributional effect is
because eBay’s Global Shipping Program reduces export entry cost, which had disproportionately
prohibited smaller sellers from exporting. Additionally, DiD analyses suggest that the program’s
effect on exports is not transient, and that the program improves overall efficiency on eBay.

To my knowledge, this paper is the first randomized field experiment to show that e-commerce
platforms could further promote inclusive global trade by reducing administrative and logistic costs.
A broader goal of this paper is to experimentally show the distributional impacts of export entry
cost, namely that when this cost is reduced, exports increase exclusively for smaller sellers along
the extensive margin of exports. Although this finding follows directly from the theoretical model
in Melitz [2003], empirical testing on the existence and magnitude of export entry cost has been
indirect.'? Relatedly, it has been difficult to find and identify the effect of a shock to export entry
cost without many confounding factors.

It should be noted that a qualitative extrapolation of the distributional impact of the entry
cost mechanism found in this study seems reasonable for three reasons. First, although seller sizes

are much smaller on eBay than in conventional markets, the distribution of seller sizes on eBay is

12To test for export entry costs, researchers typically regress firms’ export status on their export status in the
previous period with some controls and show state dependence of firms’ export statuses, e.g., Roberts and Tybout
[1997].
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similar to that in conventional marketplaces. Figure 3a plots seller size distribution on eBay in 2012,
which approximately follows the power law distribution (see Bar-Gill et al. [2018] for more details).
Second, the trend of U.S. exports on eBay is similar to that of total U.S. exports (Figure 3b),
suggesting that exports on eBay and offline respond similarly to macroeconomic conditions. Third,
eBay is a sizable marketplace: It mediated $15 billion dollars of exports in 2014 and accounted for
1.38% of total U.S. exports in categories of products that are sold on eBay.'3

If the entry cost mechanism works in similar ways outside eBay, the results in this study suggest
that policy makers could help smaller firms to also benefit from global trade by reducing export
entry costs. These costs could be in various forms outside eBay, such as the startup cost of learning
foreign demand, complying with customs regulations, building foreign warehouses, and establish-
ing trust between firms and consumers. These barriers are not reduced with policies that target
variable costs, such as tariff reduction. Instead, they could be alleviated with, for instance, the use
of information technology, such as adopting e-commerce, digitally integrating existing intermediary
services, raising money from equity-based crowdfunding platforms, and developing universal repu-
tation and certification systems. To the extent that the social cost of adopting these technologies is
smaller than the social benefit from reduced information friction in foreign markets, policy makers
should encourage or even subsidize the use of these technologies. This could help level the informa-
tional playing field for small firms, allowing them to also trade with global customers, which can
improve their productivity through exporting (Atkin et al. [2016]). A vibrant business dynamism

could increase economy-wide productivity and promote economic growth (Decker et al. [2014]).
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A GSP Roadmap

The GSP was rolled out in six batches during the period of study:

Field experiment, October 2012: Australia, Bulgaria, Canada, Cyprus, Czech , Denmark,
Spain, Finland, the United Kingdom, Greece, Hungary, Lithuania, Latvia, Malta, Portugal,

Romania, Slovakia, Slovenia.

First rollout, March 2013: Japan, China, Thailand, Korea, Taiwan, Indonesia, Sweden, South
Africa.

Second rollout, June 2013: Belgium, France, Hong Kong, Ireland, Italy, the Netherlands,
Poland, Spain.

Third rollout, July 2013: Germany Austria.
Fourth rollout, September 2013: Russia.

Fifth rollout, November 2013: Singapore, Mexico, New Zealand, Israel, the Philippines.
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B Steps for Selling Internationally on

eBay

(a) Step 1: Receiving a Payment Notification (Domestic and International Sales)
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C Examples of a

GSP and a Non-GSP Listing

Nikon D3100 Digital SLR Camera (Body)

e feded 110 product reviews
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Quantity: ‘ 1 4 available / 5 sold :
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)]
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price: US $310.00 m
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+ Follow this seller
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(a) A GSP Listing

Nikon D3100 Digital SLR Camera (Body)

110 product reviews
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— . Top-rated seller
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=r ships within 3 days after receiving cleared payment.

(]
Please allow additional time if international delivery is
subject to customs processing.

Payments: PayPal | See payment information

Coverage: Pay with P8YPal’ and your full purchase price is

(b)

Notes: These screenshots are captured from
U.S.

covered | See terms

A Non-GSP Listing

the eBay Canada site. The sellers in both listings are in the
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D Testing Baseline Balance

Table 9: Baseline Balance

t-tests Between Group Means

Domestic Sales Domestic Quantity Intl Sales Intl Quantity
Control — Treatment -7.80 -0.15 -1.41 -0.07
t-statistics -0.43 -0.10 -0.35 -0.45

No. Domestic Listings No. Intl Listings No. Domestic Buyers No. Intl Buyers

Control — Treatment 0.29 -0.94 -0.21 -0.12
t-statistics 0.03 -0.36 -0.25 -0.19

Intent to Export No. Countries EPP Domestic EPP Intl
Control — Treatment TE-4 0.07 0.01 8E-3
t-statistics 0.38 0.21 0.66 0.38

%Claims Domestic %Claims Intl %Neg Feedback Domestic ~ %Neg Feedback Intl

Control — Treatment 2E-3 9E-4 2E-4 2E-4
t-statistics 0.56 0.42 0.11 0.08

Notes: This table reports the differences in mean variables and the corresponding t-statistics between the control
and treatment groups in the preceding period, July, August, and September 2012.

E An Example of Margin Calculation

Table 10: Example: Computing Changes in Extensive and Intensive Margins

Panel A. Original Dataset Panel B. Transformed Dataset
Seller Country Post Export | Seller AS; AFEzt; Alnt;
1 A 0 100 1 10 0 10
1 A 1 120 2 50 60 -10
1 B 0 100 3 -60 -60 0
1 B 1 90
2 A 0 100
2 A 1 90
2 B 0 0
2 B 1 60
3 A 0 100
3 A 1 100
3 B 0 60
3 B 1 0
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