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Abstract:

This paper studies how judicial quality affects average quality of trade for industries with different
dependence on contract enforcement environment. By alleviating hold-up problem, better judicial
quality lowers production costs relatively more for contract-intensive industries that intensively
use relationship-specific inputs. We build a simple model to incorporate hold-up problem and the
consequent relatively higher input costs for contract-intensive industries into a firm heterogeneous
model with endogenous quality choice. Our theory suggests that better judicial quality does not
necessarily raise average export quality for contract-intensive industries relatively more due to two
offsetting effects: quality upgrading of existing exporting firms and increasing entry of less-
productive firms. In contrast, better judicial quality always raises average import quality relatively
more for contract-intensive industries since only foreign firms with high enough productivities are
able to compete in that market due to pro-competitive effect. By using bilateral unit value and
quality index constructed by Feenstra and Romalis (2014), as well as contract intensity from Nunn
(2007), we empirically confirm the predictions regarding judicial quality's impact on average quality
of trade. Our results are robust to measurement issues, potential confounding factors, and possible
reverse causality.
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How does a country’s quality of trade relate to its ability to enforce contracts? This paper
studies how judicial quality affects the average quality of trade for industries with different depen-
dence on the contract enforcement environment. By alleviating the hold-up problem, better judicial
quality lowers production costs relatively more for contract-intensive industries that intensively use
relationship-specific inputs. The paper incorporates incomplete contracts and different levels of de-
pendence on contract enforcement during the production process into a firm heterogeneous model
with endogenous quality choice. The theory suggests that better judicial quality does not necessar-
ily raise or lower average export quality for contract-intensive industries relatively more due to two
offsetting forces: quality upgrading of existing exporting firms and increasing entry of low-quality
firms. In contrast, better judicial quality always raises average import quality relatively more for
contract-intensive industries, because increasing entry of domestic firms intensifies competition and
only high-quality foreign firms can sell in such a market. Using bilateral unit value and constructed
quality index, the paper empirically confirms the predictions of the impact of judicial quality on
the average quality of trade and documents suggestive evidence supporting the mechanisms de-
scribed by the theory. The results are robust to alternative measures of the key variables, potential
confounding factors, and possible reverse causality.
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1 Introduction

A country’s judicial quality significantly influences its pattern of trade by affecting its costs of pro-
duction (Nunn, 2007; Levchenko, 2007; Nunn and Trefler, 2014). Contract-intensive industries, which
concentrate their inputs on highly customized and relationship-specific goods, are more likely to suffer
from higher production costs when judicial quality and the consequent contract enforcement are poor.!
Because the efforts to produce customized and relationship-specific inputs are difficult to verify and
contract, and because the values of these inputs are higher within the relationships, buyers of the
inputs will have an incentive to renegotiate the transaction values and grab a share of the inputs after
the suppliers make their relationship-specific efforts. In short, hold-up is likely to occur. Such hold-up
problems increase the input costs of contract-intensive industries because suppliers of customized and
relationship-specific inputs require extra returns for compensation or reduce their efforts (underinvest-
ment) ex-ante. In the presence of hold-up frictions, better judicial quality and contract enforcement
environment alleviate the hold-up problem and reduce input costs relatively more for these industries.
Judicial quality, therefore, establishes a country’s cost advantages in contract-intensive industries.

While existing studies focus on the effect of judicial quality on the value of trade (in particular,
the value a country’s exports in a particular industry), this paper pays particular attention to the
effect of judicial quality on the quality of trade. Specifically, we study how judicial quality affects a
country’s average export quality and import quality in more contract-intensive industries relative to
less contract-intensive industries by affecting the production costs of these industries. The quality of
trade reflects a country’s economic development, as high-income countries are more likely to produce
and consume better quality goods. Therefore, it is of great importance to understand how the quality of
trade is determined across countries and industries. We take advantage of the fact that industries vary
in contract intensity, and study how variation in judicial quality across countries yields heterogeneous
impacts on the average quality of trade across industries.

In the spirit of previous studies that underline the hold-up mechanism, we introduce incomplete
contracts and different levels of dependence on contract enforcement in a stylized model of international
trade. The model features endogenous quality choice among heterogeneous firms. In the first stage of

production, where composite inputs are produced under incomplete contracts, better judicial quality

!For example, the production of smartphones requires inputs such as LED screen, camera module, and software, which
are often highly customized for a particular type of smartphone. In contrast, the production of blue jeans requires rather
standardized inputs such as denim, zipper, and button.



effectively lowers input costs more for more contract-intensive industries due to the less severe hold-up
problem, similar to Levchenko (2007) and Nunn and Trefler (2014). In the second stage of production
in which final goods are produced, heterogeneous final goods producers decide their optimal quality
choices for different markets, as in Feenstra and Romalis (2014). Optimal quality minimizes the total
cost of production and shipping, and a producer’s quality choice is decreasing in input cost, which is
determined in the first stage of production.

Our stylized model predicts an ambiguous effect of judicial quality on average export quality in more
contract-intensive industries relative to less contract-intensive industries. Better judicial quality lowers
composite input costs more for more contract-intensive industries in the exporting country. On the
one hand, lower input costs induce quality upgrading of existing producers and increase average export
quality. On the other hand, lower input costs decrease the threshold of exporting and allow relatively
low-quality firms to export. The two effects interact so that the exact impact of judicial quality on
average export quality in more contract-intensive industries relative to less contract-intensive industries
is ambiguous.

In contrast, better judicial quality is predicted to yield a positive impact on average import quality
in more contract-intensive industries relative to less contract-intensive industries. Relatively lower
composite input costs in more contract-intensive industries facilitate more entry of domestic firms
and increase the threshold for other countries to sell in that market. Consequently, only high-quality
foreign firms can sell in that market. This selection effect increases average import quality in more
contract-intensive industries relative to less contract-intensive industries.

We test the two major predictions using cross-sectional bilateral trade data from 1997 at the SITC
Revision 2 4-digit level combined with measures of judicial quality and contract intensity. We use
two measures of the quality of trade to ensure the robustness of our results. The first measure is the
unit value of the flow of trade.? The second measure is the quality index constructed by Feenstra and
Romalis (2014) based on an endogenous quality theoretical framework. In our main results, we do
not use quality measured by demand-side approaches, as in Khandelwal (2010), Khandelwal, Schott
and Wei (2013), and Fan, Li and Yeaple (2015), because these measures of quality are not directly

comparable across destinations.> We identify the effect of judicial quality on the export quality of

?Previous literature usually interprets variation in unit value as variation in the quality of traded goods, for example,
Schott (2004), Hallak (2006), Manova and Zhang (2012), Fan, Li and Yeaple (2015), and others.

3The measured quality index generated by demand-side approaches is obtained by comparing the variations in market
shares conditional on prices in a particular destination. This is equivalent to normalizing the mean quality in a destination
to 1 and identifying the quality of all varieties relative to the mean quality. As a result, levels of quality across destinations



industries with different levels of dependence on contract enforcement by exploiting the variation across
source countries conditional on a particular destination-product pair. Similarly, we identify the effect
of judicial quality on the import quality of industries with different levels of dependence on contract
enforcement by exploiting the variation across destination countries conditional on a particular source-
product pair. Different countries might export to very different sets of destination countries and import
from very different sets of source countries. Therefore, our identification strategy avoids the potential
bias that would be induced by treating all destinations as homogeneous for a source country or all
sources as homogeneous for a destination country.

The empirical results are consistent with our model predictions. Given a particular destination,
a country with better judicial quality does not export goods of significantly better or worse quality
in more contract-intensive industries relative to less contract-intensive industries. Given a particular
source, a country with better judicial quality imports goods of significantly better quality in more
contract-intensive industries relative to less contract-intensive industries. These results are robust
when we control for effects related to factor endowments and income differences and use alternative
measures of the key variables. We also use a country’s legal origin as an instrument for judicial quality
to alleviate the concern about endogeneity. The instrumental variable estimation produces consistent
results. We finally document suggestive evidence that supports the mechanisms described by our
theory.

This paper joins the strand of literature highlighting the role of the quality of institutions, contract
enforcement, and judicial quality in shaping the patterns of international trade. Berkowitz, Moenius
and Pistor (2006) find that by affecting production costs and transaction costs, institutional quality
in a country boosts its exports in complex products but dampens its imports in complex products.
Levchenko (2007) introduces incomplete contracts into a Heckscher-Ohlin model. If relationship-specific
investments are required in production, under incomplete contracts, parties in the contract must ne-
gotiate to assign the residual rights to compensate for the relationship-specific investment. Poorer
judicial quality thus raises the required compensation and increases the cost of production.

Nunn (2007) tests whether a country’s ability in enforcing contracts determines its comparative
advantage in more contract-intensive industries. By constructing a measure of contract intensity using

the U.S. input-output table, he finds that a country with better judicial quality specializes in more

are not directly comparable. Therefore, we do not use quality measures generated by this approach in our main results,
but rather use them in our robustness checks.



contract-intensive industries. According to his estimates, contract enforcement explains more of the
variation in the value of trade compared with capital and skill endowments. Similar patterns are
documented by firm-level empirical studies, namely that better judicial quality tends to increase exports
among firms intensively using customized inputs (Ma, Qu and Zhang 2010; Wang, Wang and Li 2014).
Moreover, Feenstra, Hong, Ma and Spencer (2013) exploit various ownership and contractual modes
among Chinese exporters and find that the comparative advantage effect is more pronounced in foreign-
own firms and processing exporters, which are presumably more dependent on contract enforcement.

Essaji and Fujiwara (2012) find that countries with better judicial quality tend to export better-
quality goods in more contract-intensive industries. Meanwhile, Yu (2010) finds that democracy in
exporting and importing countries fosters bilateral trade. Most existing literature primarily focuses
on the impact of judicial quality on the total value of exports, at industry or firm level, while the
impact on imports is rarely explored. In contrast, we pay particular attention to an important margin
of trade: the quality of exported and imported goods. Our analysis describes how judicial quality
shapes the average relative quality of trade. We also provide a framework to study the impacts of
judicial quality in the exporting country and importing country across industries with different levels
of contract intensity and generate testable propositions.

In a general sense, this paper is also closely related to the determinants of the quality of trade.
Hallak (2006) finds that richer countries import better-quality goods, where quality is proxied by unit
value. Crino and Ogliari (2017) find that financial imperfection affects average export quality mainly
via the intensive margin, and quality is an important margin through which financial development
shapes trade flows. Khandelwal (2010) predicts that the quality of goods is increasing in producers’
productivity. Amiti and Khandelwal (2013) document that products respond differently to intensified
competition, depending on their positions relative to the quality frontier. For products close to the
frontier, the incentive to escape from competition dominates, so these products tend to upgrade quality,
but vice versa for products that are further from the frontier, due to the Schumpeterian effect of
competition which depresses the motive for upgrading.

Martin and Mejean (2014) show that competition from low-wage countries in the international
market pushes French exporters to specialize in high-quality products. At the firm level, Fan, Li and
Yeaple (2015) predict that input tariff reductions result in quality upgrading and find that Chinese
firms’ export prices increased for differentiated goods but decreased for homogeneous goods when

input tariffs dropped substantially upon China’s accession to the World Trade Organization. Fan, Li



and Yeaple (2018) shed light on how exporters make quality choices based on their productivity and
emphasize that the least productive Chinese exporters rather than those close to the frontier, show the
most aggressive incentive in quality upgrading. Our paper stresses the role of a country’s endowment
in shaping the quality of exports and imports in industries with various contract intensities and offers
an alternative perspective in understanding quality variation across sources, destinations, and sectors.

The rest of the paper is organized as follows. Section 2 presents a model that combines incomplete
contracts with endogenous quality choice to illustrate the main predictions on how judicial quality in a
country affects average export and import quality in industries with different contract intensities. These
predictions guide our empirical analysis. Section 3 discusses the empirical specifications, identification,
measures of the variables of interest, and data. Section 4 reports our baseline results, the robustness
tests, discussion of the channels, and the instrumental variables (IV) estimation results. Section 5

concludes.

2 Endogenous Quality and Contract Enforcement: A Stylized Model

In our model, the production of final goods takes place in two stages. In the first stage of production,
capital and labor are used by two types of producers who produce homogeneous inputs and differenti-
ated inputs, respectively. A homogeneous input producer (H producer henceforth) and a differentiated
input producer (D producer henceforth) enter an incomplete contract for joint production of composite
inputs, which are used for final goods production. Incomplete contracts and relationship specificity
give rise to a one-sided hold-up problem suffered by differentiated input producers. In the presence of
hold-up friction, a D producer requires extra return for compensation to enter the contract or reduces
effort (underinvestment) ex-ante, thus raising the price of the composite inputs. Better judicial quality
thus alleviates the hold-up problem and reduces the composite input prices more for industries whose
production of composite inputs intensively uses differentiated inputs. The first-stage specification is
motivated by Levchenko (2007) and generates the implication that countries with better judicial qual-
ity enjoy relatively lower composite input costs in more contract-intensive industries, hence forming

comparative advantage in producing and exporting more contract-intensive products.*

“In our paper, hold-up problems exist due to the customization of differentiated inputs, which could be due to the
invisible quality of input material or due to the requirement on a particular attribute of the input used. There is no
need for us to discuss further the sources of hold-up problems, as in any cases our fundamental finding that the prices
(or quality-adjusted prices if with invisible quality) of contract-intensive composite inputs would reduce more with an
improvement in judicial quality still holds.



Taking the composite input price as given, heterogeneous final goods producers determine whether
to enter a particular destination and the optimal quality to supply that destination. Optimal quality
is such that the total cost to supply one unit of quality-adjusted output is minimized. The total cost
includes the production cost and per-unit shipping cost. Since the per-unit shipping cost introduces
increasing returns to scale in quality upgrading, the optimal quality is increasing in shipping cost
relative to production cost. As a result, higher productivity and lower composite input price induce a
firm to produce better-quality goods.

Judicial quality affects average export quality through two offsetting forces. On the one hand, lower
composite input prices in more contract-intensive industries facilitate quality upgrading for final goods
producers that are already active and increase average export quality relatively more via the intensive
margin for these industries. On the other hand, lower composite input prices in more contract-intensive
industries allow less-productive firms to enter a particular market, depressing average export quality
relatively more via the extensive margin for these industries. Hence, the relative effect of judicial
quality on average export quality is ambiguous. In contrast, judicial quality always raises average
import quality relatively more in more contract-intensive industries. Lower composite input prices in
more contract-intensive industries induce more entry of domestic firms and increase the productivity
thresholds for foreign firms. As a consequence, only substantially productive foreign firms can make a
profit in a destination with high judicial quality, and this effect is more pronounced for more contract-
intensive industries. The selection effect thus raises average import quality relatively more for more
contract-intensive industries.

In the following subsections, we first describe how we introduce incomplete contracts in the produc-
tion of composite inputs and highlight the interaction between judicial quality and contract intensity
in determining composite input prices. We then discuss how we connect the prices of composite inputs
to the average quality of trade in the final goods sector and generate the two predictions that guide

our empirical analysis.

2.1 First-Stage Production: Composite Inputs

Inspired by Levchenko (2007), we assume there are three sectors in each country: K, L and M. The
K sector produces goods using only capital, and the K goods are freely traded across the world with
perfect competition. The L sector has the same features as the K sector, except that the L sector only

uses labor in its production. Factor price equalization thus pins down the worldwide price of capital r



and price of labor w.

An H producer and a D producer enter a contract for jointly producing composite inputs in M
sector. To illustrate the effect of input cost on firms’ quality choice, throughout our analysis, we
assume that these composite inputs are non-tradable. This assumption ensures that better judicial

® We also assume that composite

quality results in lower composite input prices, as we show below.
inputs are homogeneous in quality, to focus our attention on the price of the composite inputs. An
H producer uses labor to produce homogeneous inputs with cost w. A D producer uses capital to
produce differentiated inputs with cost r. The production of composite inputs is characterized by a

Cobb-Douglas technology:
yum = (yp)"(ym)" ™",

where yg and yp are the quantities of homogeneous and differentiated inputs being used. Cost mini-

mization implies
w-yg _1-7

YD U

The input requirement for one unit of y,s is therefore

v = L)y = (L
Similar to Levchenko (2007) and Nunn and Trefler (2014), we assume that an H producer and a
D producer enter a contract to provide jointly one unit of the composite input. The H producer is
committed to providing y7; units of homogeneous inputs, and the D producer is committed to providing
yp, units of differentiated inputs. However, the relationship is subject to a one-sided hold-up problem.

An H producer can grab a portion ¢ of a D producer’s return (0 < ¢ < 1). The surplus of the contract

relationship per unit of yas is thus
s=cy—w-yg— (1 —¢)r-yp,

where ¢ is the price of the composite inputs jointly produced by the two producers.
Assume the two producers, H and D, bargain over the surplus with parameter 5. [ measures the
bargaining power of a D producer in the contract. To attract a D producer to enter the contract, the

return of employing capital to produce one unit of yas, 8-s+ (1 —¢)r-y}), should be equal to r-yJ,, the

SIf we allow composite inputs to be tradable between different countries, and if the trade costs of composite inputs are
high enough, a country with higher composite input price in autarky will typically face a higher composite input price in
the trade equilibrium. This is because when trade costs are substantially high, trade in composite inputs does not change
the relative ranking of composite input prices across countries.



outside option of the same amount of capital in the K sector. Intuitively, a D producer’s return after
being grabbed by an H producer should be at least equal to its outside option 7 -y7,. Therefore, 3-s is
the compensation return to a D producer. Alternatively, this is equivalent to a D producer’s reduction
in effort or underinvestment because when the compensation - s is not available, a D producer is only
willing to provide (1 — ¢)yj, units of differentiated inputs.

The price of the composite inputs c¢); can thus be determined:

1 1 1 1
CM:[5+¢(B_1)]T9*D:[H+¢(B_l

If the contract is complete and ¢ = 0, the price of the composite inputs (l%n)lfn( %)’7 reflects the

V) @)

cost to produce one unit of yys. If ¢ is positive, the hold-up problem arises and bids up the price of

the composite inputs. It is straightforward to show that

dlnep (1-7) 0 1
6 " Eroti-p) W

Better judicial quality lowers ¢ and makes it more difficult for an H producer to grab the return
from its counterpart. Higher ¢ can be regarded as lower efficiency in enforcing the contract and
completing the judicial procedure. The intuition is that, if ¢ fraction of the return has to be lost (as
an iceberg cost) because of the low efficiency of the judicial system before a D producer can reclaim
its return, in the equilibrium, the H producer will always grab ¢ fraction of the D producer’s return.
Lower efficiency of the judicial system therefore incurs higher cost of a lawsuit and worsens the hold-up
problem.

Industries vary by their intensities in using differentiated inputs for production. We define this
intensity as contract intensity. A direct measure of contract intensity is 7, the share of expenditure
spent on differentiated inputs in the total production cost of the composite inputs in the absence of

the hold-up problem. The impact of judicial quality thus varies across industries. Particularly,

d®lneyy B -B)
dody Brend—pE " @)

When judicial quality worsens, more contract-intensive industries experience larger increases in

composite input prices. Judicial quality thus acts as a comparative advantage similar to capital en-
dowment or skill endowment. Better judicial quality makes it relatively cheaper for a country to

produce in more contract-intensive industries.



2.2 Second-Stage Production: Final Goods

In this subsection, we discuss quality choices of final goods regarding changes in composite input prices

caused by judicial quality, under the theoretical framework of Feenstra and Romalis (2014).
2.2.1 Consumer

A representative consumer in market k has a CES preference over final goods:
o—1 P © A
Uk = {//[qkiJ ~(2hi )] o djdipet.
iJj

i denotes a source country and j denotes a firm. qy; ; and zy; ; are the physical quantity and quality
of the variety produced by firm j from country ¢. «j measures the consumer’s willingness to substitute
quantity for quality. If oy is large, then a one-unit decrease in quality requires more units of increase
in quantity to compensate for the utility loss. % > () guarantees that a high-income country exhibits
a higher preference for quality.’

Under the budget constraint / / (Pki,j - Qrij)djdi = I, where py; ; is the consumer price of variety

1 Jj

ij (produced by firm j in country ¢) and I}, is the expenditure the consumer spends on final goods, the

demand function for gy ; is

g = Te(Pr) ™ (Prig) 7 (2ri ).
O = | / / (BMJ-)1_"djdi]ﬁ is the quality-adjusted exact price index. Defining quality-adjusted
iJj
demand as Qi ; = Qi j - (2ki,;)**, we have
Qriyj = Te(®x)" ™ (Priy) ™7,

where Py; ; = (zf ’”)’ak is the quality-adjusted consumer price.
i

2.2.2 Final Goods Producer

The market structure of final goods in each destination is monopolistic competition. For a firm j from
i and selling at k£ with production efficiency ¢;, the technology to produce quality level zy; ; for each
unit of physical output is

2hij = (05 - i)’

fHallak (2006) and Feenstra and Romalis (2014) adopt a similar setup in characterizing the preference for quality
associated with income level.



Quality is costly to produce. 0 < 6 < 1 measures the diminishing return of input in producing
quality.” With composite input price cpz; given, the production cost for one unit of physical output is

(%Ki )

¥j

S

cMilkij = i

The firm is subject to per-unit shipping cost T}; and iceberg trade cost 71;. Consumer price py; ;
and producer price p}zw satisfy pp;; = Tki(pzm + Ty;). tary; is the ad valorem tariffs for imports.

Conditional on selling to k, the firm’s profit maximization problem is

1
(Zhij)? | ThiQki,j
max i j = [P j — CMi ] .
pkz ]rzkz 7 (/OJ ta/rki
The firm’s problem can be written as
Phi,j + Lk ey i Tlekz
max T j = | o -
pk:l J 2k, j (Zkﬂv]) (Z]“v]) tar]“
1
(2ki,5)
- L e @) (Puay)
= IaX T4 j Pk:i,' — Tki Ik q)k N P]ﬁ"' -
Py; ,J I Rki,g I tark’i J (Zk‘l,_])ak J

The optimal quality-adjusted consumer price is the total cost of one unit of quality-adjusted output

times the constant markup ~Z5:

g CM (Zk;J) + Tk’b

N P

DPhij =

It remains to solve the optimal quality that minimizes the total cost of one unit of quality-adjusted

output:
CM (Zkz ]) + Tkz

min i
Zki,j (Zk”)o‘k

On the one hand, quality upgrading features decreasing returns to scale, since the average pro-
duction cost is increasing in zy; ; (8[ (zk j) “]/0zki; > 0). On the other hand, quality up-
grading also features increasing returns to scale, since average shipping cost is decreasing in zj; ;
(OTyi(2ki,j) % /Ozkij < 0). These two opposite forces thus interact to pin down the firm’s optimal
quality choice. The firm’s optimal quality is

akH Tkz
1-— ake CMy

90]‘)0- (3)

2hij = (

"That production of quality requires higher productivity is a common specification, consistent with Khandelwal (2010),
Johnson (2012), Kugler and Verhoogen (2012), and others.
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The optimal quality decision depends on the firm’s cost of shipping relative to cost of production.®
If the per-unit shipping cost Tj; is high, the firm tends to embed more quality units into one single
physical unit and avoid incurring too much shipping cost.” An increase in ¢; and a decrease in cpy;
induce similar effect, since they both increase shipping cost relative to production cost. More productive
firms thus produce better-quality goods, consistent with the findings of Kugler and Verhoogen (2012),
Manova and Zhang (2012), and Fan, Li and Yeaple (2018). The optimal quality is also increasing in
market k’s preference for quality oy,.'°

With optimal quality zj;; solved, we can further solve for the quality-adjusted price Py;; and

quality-adjusted output Qp; ;:

Phi,j o CMi \apo, ki \1—ag0
P.. . = — . k k
g (2kij)* o — 17]“(0%9%) )

— o CMi T, B -
Qki,j:Ik((I)k)U 1[0__1Tki( Mi )ake( ki )1 ake] o

The resulting sales Xj; ; and operating profit m; ; of firm j selling from i to k are

1, O CMi Thi  \1—ap071—
Xiij = PrijQrij = Ie(Pg)” 1[0 — 1Tki<ak0c; )ake(l — ;ka)l o)1=,
J
R w ) CMi ayf T 1—ay6 ].—O'I o o—1
kg targ; [Tm(a;ﬁgoj) 1- akH) ] K(@R)7

where w = (ﬁ)(ﬁ)‘“

2.3 Aggregation
As in Melitz (2003), we assume that a firm selling from ¢ to k& must incur a fixed cost Fj;. Since

operating profit my; ; is increasing in ¢;, only firms from ¢ with nonnegative operating profits after

netting out fixed cost Fj; can sell at k. The cutoff productivity for firms selling from i to k, @y, is

therefore
W o M a0 Tk icaopi-op (g Yol _ p
tary; [Tkl(akgaki) 1_ akg) ] k:( k) "
; . 1—a.0 . ) o—1 ‘
S T

$We also require 0 < a6 < 1 to ensure the solution is well-defined.

9This generates the "Washington apple effect," the fact that an exporter tends to ship better-quality goods to more
distant markets. For empirical evidence, see Hummels and Skiba (2004), Baldwin and Harrigan (2011), Manova and
Zhang (2012), Harrigan, Ma and Shlychkov (2015), and Dingel (2017).

0This conclusion is also aligned with Hallak (2006), Fajgelbaum, Grossman and Helpman (2011), and Manova and
Zhang (2012), who study the positive relationship between a destination’s per capita income level and its import price.

11



Assume the firm’s productivity ¢, is drawn from a distribution G(p). Then firms from i with a
draw higher than p;; will sell at k. We assume the productivity distribution G(¢) is identical across
different countries, to simplify our analysis and restrict our attention to the differences in input prices
resulting from variation in judicial quality across countries.

The aggregate trade flow from 7 to k is

N NI, (D)7 / R ()
X = Ni | X jdG(p) = 2 @)

i T — -1’
RN T

1—ay

where N; is the total mass of potential final goods producers in 1.
The average quality of trade flow from ¢ to k is
~ & G (2] ake Tk' ~
Zhi = / Zkijd o) __ ( “oni)’s (5)

Brs 1-G@r)  L-aben”

where

N G(p) 1
Pri = [/%fp dl—G(?om-)] :

©Or; 1s the "average" productivity of firms selling from ¢ to k. The following lemma states that

average productivity @; is monotonically increasing in the cutoff productivity @y;.

Lemma 1 Awverage productivity from i to k, @y, is increasing in the cutoff productivity from i to k,

Phi-

Proof. See Appendix I. m

Lemma 1 ensures that any changes in cutoff productivity translate to changes in average produc-
tivity in the same direction. Combined with the solution for average quality Zzi;, this result ensures
that any selection effects resulting in increases in ¢, always increase the average quality of trade flow.

The exact price index in destination k, @y, is

e T
d l-o  _ N o CMs a6 ks 1—apfjl—0
(®) SN Tl )G

oo
N o B @aka(a—l)dG(w)
_ ()0 (1 — )"0t YN, /%S
[

[L]U—l Tks(CMS)akG(Tks)l—ake]a—l'

o—1

S
Changes in composite input prices in any country s, cjss, can impact the price index in k via two

channels. First, by affecting the production costs of firms currently selling from s to k, @ reacts directly

12



to the variation in cpss (the intensive margin). Second, changes in ¢y, affect the cutoff productivity
©rs, which affects the distribution of firms that export from s to k. The changing composition of
exporting firms hence affects the exact price index ®j, (the extensive margin). The following lemma

describes this effect.

Lemma 2 An increase in the composite input price cass in a particular country s always increases the

exact price index @y in any destination country k:

din®), okl + iy

= TR (6)
dlncpss 5o+ TGS

where the market share of s in k, Sk, is

oo

No | [5%mes (525)° 0 (2 hg) 017 dG()
Sks — Pks
(Pr)t— ’
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— > apt(o— G
I A
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Proof. See Appendix 1. m

Lemma 2 states that decreases in the composite input price in any source country s lower the exact
price index in any destination country k£ through a pro-competitive effect. The pro-competitive effect
operates to raise the cutoff productivities for any countries selling at k. Intuitively, the magnitude of
the pro-competitive effect on the exact price index crucially depends on i’s market share in k, Sgs. If

the market share is very small, the impact of cprs on @y is negligible and ddll?c(ff. converges to zero.

In contrast, if the market share S is close to 1, cjrs has a significant impact on the price index and

dln &y
dIncprg

converges to agf. We can determine how changes in c¢ys; and ¢y affect the cutoff productivity

from 7 to k.

Proposition 1 The cutoff productivity of selling from © to k is increasing in cpr; but decreasing in

CME-
dln oy, 1— .5
Tews, = 17 5> ™
CMi L+ ap0(c—1)py;
R 1
dln oy, _ 1+ (o —1)Pky
dneyg, o 4+ —pt—— <0 (8)
Mk Skk akG(a—l)Gkk
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Proof. See Appendix 1. m

A decrease in the composite input price in i (i # k) affects the productivity cutoff p;; in two
opposite ways. The first effect is that lower cps; allows less productive firms in ¢ to serve country k
and decreases py,;. The second effect is that lower cpy; lowers the exact price index in k, @y, according
to Lemma 2, and increases ¢, because competition in market k tightens. As we illustrate in Lemma
2, the magnitude of the second effect crucially depends on the ¢’s market share in k. Proposition 1
shows that as long as i’s market share in k, Syi;, is less than 1, the first effect always dominates the
second effect and a decrease in the composite input price in ¢ always leads to lower ;. Thus, lower

ey always allows less productive firms in ¢ to be able to serve market k. Moreover, the magnitude of

dlnp onz

dneo; decreases with Sp;.

In contrast, if the composite input price in k, cpp, falls, more domestic firms in &k will be able to
enter and compete in k. This pro-competitive effect always increases the threshold for firms from other

countries to enter k and, as a result, p,,; increases.

2.4 Impact of Judicial Quality on the Quality of Trade

We discuss how variation in judicial quality in the export country ¢ and import country k affects the
average quality of trade in industries with different contract intensities. As the first-stage production
model is the same for all exporters and importers, the country subscripts are omitted. But in this
section, we use ¢; and ¢, to differentiate variant influences of exporters’ and importers’ judicial quality.
Our analysis focuses on the mechanism that improvement in judicial quality induces reductions in
composite input prices in industries with different contract intensities, and how these reductions in
costs affect the average quality of trade flows. Therefore, we pay particular attention to the following

derivatives:!!

dInZy; d*lncy;  dlnZy d*lneag
dlney dodn " dlneyy dogdn

Proposition 2 Given a destination k, an increase in judicial quality in country i increases average
export quality relatively more for more contract-intensive industries via the cost reduction effect but

decreases average export quality relatively more for more contract-intensive industries via the selection

"Here we pay attention to 511" i ddln eMi gpd AnZ 4 Ineay , rather than Pz g % a0 the former could
ncyg ¢;dn dlncprp  deogdn do,d dopdn ?

be divided into cost reduction and selection parts in a stralghtforward way. Above all the former derivatives move in the

same direction with the latter ones, and will not change our main conclusions, given that judicial quality only influences

the quality of trade through the price of the composite input.
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effect. Hence, the net effect is ambiguous.

)

dinZy Ploey; ‘ P Prig@r)l = (39 1- 8y ) B(1—p) ©
1 ; . o oy 1— D Sk n(l — 2°
d femi d¢2d77 Costa’dZdion G(‘P]ﬂ) 1 + O‘ke(gil)@ki [6 + ¢Z77( 6)]
Selection

Proof. See Appendix I. =

On the one hand, better judicial quality in source country ¢ lowers the production cost of existing
exporters and facilitates quality upgrading of these firms. The cost-reduction effect is due to the optimal
quality choice of individual exporters and increases the average export quality via the intensive margin.
On the other hand, better judicial quality in ¢ lowers the cutoff productivity of exporting and allows
less-productive firms to export. The selection effect decreases average export quality via the extensive

margin. The two effects interact and result in an ambiguous net effect.

Proposition 3 Given source i, an increase in judicial quality in country k increases average import

quality relatively more for more contract-intensive industries via the selection effect.

dnZy dPlneyy, _@kig(@ki)[l (3] 1+ s B(1—B) ~0 (10)
dincyy  dogdn 1 - G(%ri) 5o+ m B+ oL =B

Proof. See Appendix I. m

Better judicial quality in destination country k induces increasing domestic entry and intensifies
the competition in k faced by foreign firms. As a result, the cutoff productivity of selling at k increases
for exporting country ¢, eliminating a set of low-productivity firms. The selection effect hence increases

average import quality.
2.5 Special Case: Pareto Distribution of Productivity

Unbounded Pareto distribution is widely used in the trade literature due to its analytical tractability
and its ability to approximate the right tail of the productivity distribution (Chaney, 2008; Melitz and
Ottaviano, 2008; Arkolakis, 2010; Eaton, Kortum and Kramarz, 2011; Feenstra, 2015). Therefore, we
examine our theoretical results under the Pareto assumption. Under this parametric assumption, we
can obtain closed-form solutions to the marginal responses of export and import quality to judicial

quality. To be specific, assume ¢ is drawn from G(-) whose cumulative distribution function is

Glp)=1-9¢ 7, pell,00).
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We impose v > 6 to ensure that our solutions are well-defined. Plugging G(¢) into equation (5), it

is straightforward to show:

aké?
1-— akG

In z,; = 61In( )+0InTy; —6O0lncy +0lnpy, +1n 79. (11)
fy —
The results under the Pareto assumption are summarized in the following proposition.
Proposition 4 Under the distribution assumption that

Glo)=1—¢77, pello00)

increases in judicial quality in i and k affect the average quality of trade with different contract inten-

sities in the following ways:

dInZy; d*In e _ ﬁ 1) <0 (12)
dlnepy;  do;dn S}ﬁ. -1+ m (8 + ¢n(1 — B)]? ;

dln z; d*1n CMEk _ ﬁ 6(1 _ B) < 0. (13)
dlncyr,  dogdy 50— L+ ot 1B+ oxn(1 = B))2

Proof. See Appendix I. m

Under the Pareto distribution assumption, better judicial quality in destination country k£ and
source country ¢ induces higher quality of more contract-intensive goods. An increase in judicial
quality influences the average quality In Zy; only by affecting the exact price index in destination k.
This is because under the Pareto assumption, the cost reduction effect and selection effect due to the
direct effect of cps; on @, (rather than the indirect effect of cpr; on @y, via @) exactly offset each
other. As we suggest in Lemma 2, i’s market share in k is important in pinning down the magnitudes

dInZy; d%lney; dInZ; d?Inecys )
of Tnca ey and dmcay Ay - When Si; — 0 and Sip — 1, we have

dlnZzy; d®Incpy
dlnecy; deydn
dInz; d%lncyp 68(1 - )

dlncay, dopdy B+ épn(l— A2

We conjecture that on average Si; is small and close to 0 while Sy is large and close to 1, and

— 0,

dll’l:?:vkl d2 th]\/[i
» dlneps;  dedn

that a market is generally occupied by its domestic producers. Under these conditions

should be close to 0 and ddlifci’;; dzglkff‘g k should be unambiguously negative.
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3 Specification, Measures, and Data

3.1 Specification and Identification

Our empirical analysis focuses on how judicial quality in source and destination countries yields different
impacts on the quality of trade in industries with different contract intensities. We exploit the variation
in different exporter-importer product pairs to identify these effects. Specifically, to test Propositions

2 and 3, we estimate:

Inz), = PBp-c? JQi+pul +p+ 9+, (14)

Iz, = Br-cf JQr+ pl 4wy + V] + €5, (15)

%21‘ is the average quality of goods ¢ from i to k. J@; and JQj are the measures of judicial quality
in source country ¢ and destination country k, and should be inversely associated with ¢, and ¢;.
ci9 is the measure of the contract intensity of goods g, the empirical counterpart of 9. We include
destination-product fixed effects xf in (14) to ensure that the variation used to identify Sy comes
solely from the variation across source-product pairs. Source country fixed effects p,; are also included
in (14) to absorb any effects associated with the source country’s characteristics, such as the level of
contract enforcement and income. A similar consideration leads to the inclusion of fixed effects uf
and gy, in (15). Inclusion of uf and pf also prevents us from mis-specification when estimating S
and (; separately. To see this, notice that when estimating (15), pf capture any product-specific
effects from the supply side that might affect the quality of trade, including 8 - ¢i9 - JQ; + p; + UY.
Analogously, when estimating (14), ui capture any product-specific effects from the demand side that
might affect the quality of trade, including SB; - ci? - JQp + 1y, + \I/i. UY and \I/Z are source-product and
destination-product specific covariates, respectively.

The specifications in (14) and (15) are similar to Rajan and Zingales (1998), Romalis (2004), and
Nunn (2007). Rajan and Zingales (1998) use such a specification to test whether industries that are
more dependent on external finance grow faster in countries with better financial development. Romalis
(2004) adopts a similar specification to test whether countries that are abundant in a factor endowment
specialize in industries intensively using that factor endowment in production. Nunn (2007) uses the
same specification to study whether countries with better judicial quality and hence contract enforce-
ment environment specialize in industries requiring more relationship-specific inputs, namely, more

contract-intensive industries. In (14), a positive 85 implies that countries with better judicial quality
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on average export better-quality goods in industries that are more dependent on relationship-specific
inputs, fixing a particular destination k. By the same token, a positive 87 implies that countries with
better judicial quality on average import better-quality goods in industries that are more dependent
on relationship-specific inputs, fixing a particular source i. According to Propositions 2 and 3, the sign
of B is ambiguous due to two offsetting forces: cost reduction and selection. The sign of 3; is strictly
positive.

However, our specification still differs from that used by Rajan and Zingales (1998), Romalis (2004),
and Nunn (2007). Although other studies tend to aggregate across destinations and use the total value
of exports from country c¢ in a particular product or industry g as the dependent variable, we retain the
bilateral feature of the trade data and use the quality of bilateral trade flows as the dependent variable.
Two reasons motivate our adoption of such specification. First, as our theory offers predictions on how
the quality of bilateral trade flow varies with the judicial quality of the exporting and importing
countries in industries with different contract intensities, studying variation in bilateral trade quality
keeps our empirical analysis aligned with our theory. Second, aggregating across destinations and
sources might suffer from potential bias. For example, two source countries may sell to very different
sets of destinations in one product g, and the associated demand-side factors that might drive the
quality of trade are neglected in the analysis if we merely focus on the total exports of a country in
product g. The same argument applies to destinations as well. By using destination-product fixed
effects pf in (14) and source-product fixed effects 4f in (15), we make sure that the comparison takes
place between sources selling to a common destination-product pair kg, and destinations buying from
a common source-product pair ig.

We also include a series of control variables that may impact the quality of trade as well. We first
control a set of interactions related to various types of factor endowments or comparative advantages.
These "comparative advantage" interactions include the product’s skill intensity times the country’s
skill endowment hY - H; (h9 - Hy,), the product’s capital intensity times the country’s capital endow-
ment k9 - K; (k9 - K}), and the product’s external financial dependence times the country’s financial
development f9-InCR; (f9-InCRy).'2 However, since measures of skill intensity, capital intensity,
and external financial dependence at the product level are extremely difficult to obtain, we rely on

industry-level measures of these variables as proxies. Moreover, bilateral distance and ad valorem tar-

12Manova (2008) argues that countries with better financial development have a comparative advantage in industries
with higher external financial dependence.
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iffs are found to be important determinants of product quality (Hummels and Skiba, 2004), so we also
include log distance In dist; and log of one plus tariff In(1 + tarii) as controls.

In addition, we include the interaction between log per capita income y; (yi) and other indus-
trial or product characteristics to account for the possibility that high-income countries might have
an advantage in producing or a particular preference over better-quality goods in certain industries
or products. Specifically, high-income countries might tend to export or import better-quality goods
in differentiated products (measured by the classification from Rauch (1999) DY), high value-added
products (measured by share of value-added va?), products with a more fragmented production process
(measured by intra-industry trade iit?), products with rapid technology advancement (measured by
total factor productivity growth At¢fpY ), or sophisticated products with many input varieties (mea-
sured by one minus the Herfindahl index of input concentration 1 — hi9). These interaction terms enter
U in (14) and WY (15) to ensure that our estimates of Sz and (; are not subject to omitted variable

bias.

3.2 Measures and Data

3.2.1 Quality of Trade

We use two indicators to measure the quality of trade flows from ¢ to k in product g. The first indicator
is the unit value of good ¢ that i sells to k. The unit value measure is widely used in the previous
studies. For example, Hallak (2006) investigates how the destination’s per capita income affects the

quality of imports. Specifically, the unit value is constructed as

g *g
lnuvgi =1In %; lnuvl:? =1In %
ki Dk

where V¥ (V;7) and ¢f, are the CIF (FOB) dollar value and quantity of trade from i to & in product
category g. g is defined by the combination of the SITC revision 2 4-digit and the unit of measurement
(for example, kilogram). We can accordingly construct the FOB unit value and CIF unit value.

The second indicator comes from Feenstra and Romalis (2014), who provide estimates of the relative
quality of trade between two countries for each SITC 4-digit-unit combination (FR quality henceforth).
Since our theoretical model of quality choice is built on Feenstra and Romalis (2014), the estimation
procedure and resulting quality estimates are consistent with our theoretical framework. The key merit
of the FR approach in measuring product quality is that it endogenizes product quality by incorporating

the firm’s optimal quality choice behavior, hence generating more robust estimates of product quality
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compared with the pure demand-side approach.'® The detailed derivation and implementation of the
estimation procedure are provided in Appendix II. To summarize, given a product g and destination

k, country #’s export quality to k in product g, relative to the average export quality to destination &

in product g, In Ez;FR —Inz] oo, is
9
~9,FR =9 _ Mg g *g / g 39
Izl =z = ﬁ[(ag — 1) Inuv); + Inwvy! + 67 fr; + of Intar]] =z} 00 (16)

where fi; is a vector of variables that affect the fixed cost of exporting F ,fi and tarii is the tariff rate.
The average export quality from worldwide countries to k in product g, Ez world> 18 used to cancel out

any unquantifiable destination- and product-specific variables, and it reveals that In EZ;FR

—InZ oria
measures the export quality of product g from source i relative to the mean quality of country k’s
imports. The presence of the mean quality also justifies the inclusion of destination-product fixed
effects in (14).

Given a product g and source i, country k’s import quality from 4 in product g, relative to the

9. FR . =9

average import quality from source ¢ in product g, In 23/ InZ 14 18
o g
59,FR 39 _ o 9 %9 X g1 Yk /
Inzpm " —Inz 0, = 149 [(14+99) In(x{,uv,;) — In ta?“gzi + 5y In e + B9 fril
a9 1
g =9
1+ ~9 + o9 — 1] In Ko — In Zworld,i’ (17)

where Y; and pg are k’s total expenditure and price index, respectively. @9 is the average "preference

for quality" across all countries importing product g. 9 is the dispersion parameter of the Pareto

FR_1n39

world,i neasures the

distribution of product g producer’s productivity draw. Again, InZzy;
import quality in product g to destination k relative to the mean quality of country ¢’s exports. Hence,
inclusion of source-production fixed effects pf in (15) is also essential.

To ensure that our results are not subject to measurement error, we use both measures in our

empirical analysis.
3.2.2 Judicial Quality

Our preferred measure of judicial quality, JQ; and JQy, is initially provided by Kaufmann, Kraay,

and Mastruzzi (2004). We use the "rule of law" indicator, which measures a country’s efficiency and

13The pure demand-side approach estimates product quality as a demand shifter in a demand function without speci-
fying the source of variation in product quality. Khandelwal (2010), Hallak and Schott (2011), and Khandelwal, Schott,
and Wei (2013) all adopt a demand-side approach to estimate product quality.
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consistency in judicial procedures and practice during 1997-98. The "rule of law" measure also takes
into account the situation of contract enforcement.

Gwartney and Lawson (2006) and the World Bank’s "Doing Business Survey" also provide measures
on judicial quality and contract enforcement in each country. These two alternative variables are used

to ensure that our results are robust.

3.2.3 Contract Intensity

In our theory, n measures the intensity with which an industry uses differentiated inputs to produce
composite inputs. Since differentiated input producers are more likely to suffer from the hold-up
problem, the cost of producing differentiated inputs heavily relies on the judicial quality and contract
enforcement of the host country. 7 is thus defined as the contract intensity of an industry or product.

Nunn (2007) constructs a measure of contract intensity ci?. Specifically,

C?:g = ZRS : pgsa
S

where R® is a dummy defining whether product s is differentiated or not (if yes, then R* = 1; otherwise,
R% =0). p9° is the input expenditure share spent on product s during the production of product g.
R? can be defined at the SITC 4-digit product level according to the classification in Rauch (1999).

" "reference priced," or

Rauch (1999) defines an SITC product as "sold on an organized exchange,
"neither" according to a "conservative" standard and a "liberal" standard.'* We define SITC products
s that are classified as "neither" by a "liberal" standard as differentiated. We also experiment with
the "conservative" standard to ensure the robustness of our results.

The ideal ¢i9 should be constructed at the SITC 4-digit level. However, the availability of informa-
tion on input-output linkage allows us to obtain p9° only at the industry level rather than the product
level. Therefore, we decide to construct ci9 at the industry level, the most disaggregate measure of
contract intensity available, and map it to the product level. To be specific, we follow Nunn (2007)
and obtain p9° from the 1997 U.S. input-output table from the Bureau of Economic Analysis for 342
input-output (I/O) industry classifications. We follow Nunn (2007) and assign equal weight to each

SITC product within the same I/O industry. We then aggregate R® at the SITC 4-digit to each I/O

"Rauch (1999) admits that when classifying SITC products into "sold on an organized exchange," "reference priced,"

or "neither," ambiguities arise when aggregating the classification from SITC 5-digit to SITC 4-digit due to multiple
categories within one 4-digit product. "Conservative" and "liberal" standards are provided to define the reasonable range
of each classification.
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industry. Now we can construct ¢i9 at the U.S. I/O industry level. The industry-level measure is then
mapped to the SITC 4-digit level to concord with the unit value and FR quality data.

A country’s contract environment could potentially shape producers’ tendency to use relationship-
specific inputs in that country. Our usage of the U.S. I/O table hence ensures the exogeneity of ¢i9 to
J@Q. A similar practice is adopted by Rajan and Zingales (1998), who construct industry-level external

financial dependence using data on U.S. publicly listed firms.

3.2.4 Data Description

We collect bilateral trade data on value and quantity for each SITC revision 2 4-digit product (with
the unit of measurement) in 1997 to calculate unit values. The data are from the United Nations
Comtrade data set. The variables used to calculate the FR quality measure are also for 1997. The
sample contains 158 countries and 1,292 SITC 4-digit products with the unit of measurement.

JQ; (JQy), ci? and most of the control variables in our empirical parts are from public papers.
There is no need for us to collect these indicators respectively, as Nunn (2007) offers a public online data
set of these key variables. For the measure of dependence on external financing f9, the construction
follows Rajan and Zingales (1998).1° Measures of contract intensity ci¥, other factor intensities (h9,
k9, f9), intra-industry trade share #it9, share of value-added va?, technology advancement Atfp9,
and input complexity 1 — hi9 are only available at the U.S. I/O industry level, rather than at the
SITC 4-digit product level. So, we map these measures at the U.S. I/O industry level to the SITC
4-digit product level and use the industry-level measures in our analysis. The only exception is D9, the
measure of whether an SITC 4-digit product is a differentiated product or not. We use the classification
from Rauch (1999) to define differentiated products at the SITC 4-digit product level.!6 Other factor
endowment variables H, K and C'R, and per capita income g, are drawn from Nunn (2007). Table 1

summarizes the definitions and sources of the key variables and control variables.
[Table 1 here]

To motivate our empirical analysis, we present several descriptive figures that illustrate the impact

of judicial quality on the quality of trade for products with different contract intensities. We first

% Specifically, using the COMPUSTAT data set, we calculate a firm’s share of capital expenditure financed externally
in 1997. We then take the median value of this external finance share within each U.S. I/O industry to generate an
industry-level measure of dependence on external financing f7.

157f product g is defined as "sold on an organized exchange" or "reference priced" according to the classification in
Rauch (1999), it is "not differentiated" and DY = 0. If product g is defined as "neither," it is "differentiated" and DY = 1.
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construct a raw export price index for each country for each product g (defined by the combination
of SITC 4-digit and unit of measurement) using unit value data.!” We demean the export price index
using the world average of the export price index for product g to make the price index comparable
across products.

We sort 1,292 products into 10 groups of equal size according to their contract intensities. We
calculate the average demeaned export price indexes for the groups with the highest and lowest con-
tract intensities, respectively, then we obtain the ratio of the two indexes. This procedure gives us
a measure of country ¢’s relative export quality of the most contract-intensive products versus the
least contract-intensive products (relative export quality for short), using unit value as the measure of
quality. Similarly, we can construct country k’s relative import quality of the most contract-intensive
products versus the least contract-intensive products (relative import quality for short). We plot the

two measures in logs against judicial quality (normalized so that the mean is zero) in Figure 1.
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Figure 1 Contract intensity, top 10% vs bottom 10%

Note: In the left panel of Figure 1, the vertical axis is the ratio between the export unit value of the most contract-
intensive goods (top 10% in contract intensity) and export unit value of the least contract-intensive goods (bottom 10%
in contract intensity), while the horizontal axis is the judicial quality of the country. In the right panel of Figure 1, the
vertical axis is the ratio between import unit value of the most contract-intensive goods (top 10% in contract intensity)
and import unit value of the least contract-intensive goods (bottom 10% in contract intensity), while the horizontal axis
is the judicial quality of the country.

The left panel of Figure 1 shows the relationship between the log of relative export quality and

'"The construction procedure follows Feenstra and Romalis (2014). Please see Appendix II for details.
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judicial quality. As predicted by the theory, this log of relative export quality does not increase
or decrease in judicial quality. The correlation is close to zero (0.065). The reason is that better
judicial quality results in a cost reduction effect that increases the average export quality of more
contract-intensive products, and a selection effect that depresses the average export quality for more
contract-intensive products. In the data, these two opposite effects appear to offset each other and
result in a weak correlation when we use unit value to measure quality.

Turning to the right panel of Figure 1, we find a much stronger relationship between the log of
relative import quality and judicial quality. Consistent with the theory, this log of relative import
quality is increasing in judicial quality, with a strong correlation of 0.449. The selection effect allows
only high-quality foreign firms to sell in countries with high judicial quality, increasing the average
import quality of more contract-intensive products.

Analogously, we calculate FR export quality index and import quality index for each country for

each product.'®

Following the same procedure, we can construct the relative FR export quality index
and relative FR import quality index, which are measures of a country’s relative export and import
quality for the most contract-intensive products versus the least contract-intensive products, using FR
quality index to measure quality.

Figure 2 plots the log of the relative FR export quality index and the log of the relative FR import
quality index against judicial quality. The main message remains. The left panel of Figure 2 shows a
positive correlation between relative export quality and judicial quality (0.218). A stronger positive
correlation appears between relative import quality and judicial quality (0.476). The selection effect

offsets part of the cost reduction effect, resulting in a weaker positive correlation between export quality

and judicial quality.

18The procedure in constructing the export and import FR quality indexes follows Feenstra and Romalis (2014) and is
described in Appendix II in detail.
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Figure 2 Contract intensity, top 10% vs bottom 10%

Note: In the left panel of Figure 2, the vertical axis is the ratio between FR export quality of the most contract-
intensive goods (top 10% in contract intensity) and FR export quality of the least contract-intensive goods (bottom 10%
in contract intensity), while the horizontal axis is the judicial quality of the country. In the right panel of Figure 2, the
vertical axis is the ratio between FR import quality of the most contract-intensive goods (top 10% in contract intensity)
and FR import quality of the least contract-intensive goods (bottom 10% in contract intensity), while the horizontal axis

is the judicial quality of the country.

4 Empirical Results

4.1 Baseline Results

We first estimate (14) using various measures of the quality of traded goods. The results are reported
in Table 2A. In columns 1 to 3 In Ezl are measured by the log FOB unit value In uv;;f , log CIF unit value
In uvii, and FR export quality index In %f;’;FR —1In %fiw oria Tespectively. We cluster the standard errors
at the exporter level to account for any correlation among a‘llki within the same exporter. Our focus

is on the coefficient of the interaction term ¢i9.JQ;, 8. The dependent and independent variables are

all standardized.
[Table 2A here]

In Panel I of Table 2A, we include skill interaction, capital interaction, and finance interaction as
controls. In all three specifications, S is estimated to be positive but insignificant at the 10% level.

When we incorporate firm heterogeneity in the theory, the insignificant impact of ¢i9J@Q); on average
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export quality can be rationalized. On the one hand, better judicial quality in the exporting country
lowers the production cost more for more contract-intensive sectors and thus increases the export
quality of firms that are already able to export (cost reduction effect). On the other hand, better
judicial quality lowers the production cost more for more contract-intensive sectors and hence allows
for relatively more entry of low-quality firms (selection effect). These two effects turn out to be equally
important in magnitude and offset each other in our sample. This result remains when we include a
full set of control variables (Panel IT of Table 2A). The point estimates of S5 turn negative but are still
insignificant at the 10% level. The estimates of 5 are consistent with our theory’s prediction under
the assumption of Pareto distribution. When we control the importer-product-specific fixed effect ,ug
(including the aggregated price indexes ®Y), the estimate of S should not be statistically different
from zero.!”

Turning to the estimation of (15), we again use In uv,:f , In uvzi and FR import quality index

FR_ Inz?

; world,i VO measure the quality of trade. Our focus is now on §;, and we cluster the

In 2y,

standard errors at the importer level. The results are reported in Table 2B.
[Table 2B here]

In Panel I of Table 2B, we again include skill interaction, capital interaction, and finance interaction
as controls. In all three specifications, (; is estimated to be positive and significant at the 1% level.
When different measures of In EZZ are used, a one standard deviation increase in the judicial quality
interaction increases the log of import quality by 0.023 to 0.041 standard deviations. The results
again lend support to the theory. Better judicial quality in the importing country allows for relatively
more entry of domestic firms in more contract-intensive sectors and increases the competition faced
by foreign firms selling in these sectors. This pro-competitive effect raises the productivity cutoffs
for foreign countries to enter relatively more contract-intensive sectors and selects foreign firms with
higher production efficiencies. Since individual product quality is increasing in production efficiency,
better judicial quality in the importing country raises average import quality in more contract-intensive
sectors via a pro-composition effect. Panel II of Table 2B shows the results when we include the full

set of controls. The point estimates of $; remain positive and significant at the 1% level, ranging

Y The influence of ®7 on average quality will be completely absorbed by pf in the regressions. In the theoretical part,
we use @ to denote the aggregated price index in destination country k, which corresponds to ®7. It is straightforward
to extend our model to a multi-sector version to be in line with the empirical part, and all the theoretical results still
hold.
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from 0.028 to 0.039. Based on the estimates in column 3 of Panel II, if Bolivia (the country at the
25% percentile of the judicial quality distribution) improves its judicial quality to equal France’s level
(the country at the 75% percentile of the judicial quality distribution), its import quality index would
increase by 6.73 percent.?’ These findings are also consistent with Proposition 4 when on average a
destination (or a market) is mainly occupied by domestic producers (so Sk; is close to 0 and Sk is
large). Therefore, our baseline results also support the predictions generated by the Pareto assumption.

The point estimates of the coefficients of skill interaction and finance interaction are insignificant
for export quality. An increase in capital interaction even results in a significant decrease in the log
of export quality. According to the previous model, this means the selection effect overtakes the cost
reduction effect of an increase in capital endowment. For import quality, the coefficient of finance
interaction is significantly positive and consistent with Crino and Ogliari (2017). But capital interac-
tion still has a negative influence on import quality, which might not be in line with our theoretical
prediction. This could be due to the measurement of capital. As found by Kugler and Verhoogen
(2012) and Fan, Li and Yeaple (2015), product quality is highly related to the quality of inputs across
firms. However, an overall increase in the value of capital endowment in a country does not necessarily
correspond to the quality upgrading of capital inputs used by individual firms. Identification of the
effect of capital thus requires data measuring the quality of capital inputs at the disaggregate level,
which we do not have in hand.

Tables 2A and 2B report the results based on bilateral measures of export and import quality. By
aggregating export quality (and unit values) across destinations or import quality (and unit values)

across sources for each product, we can generate export quality and unit values for export country ¢ in

20This is calculated as follows. Bolivia’s judicial quality index is 0.434 and France’s is 0.789. Electronic computer
manufacturing’s fraction of differentiated inputs is 0.956. Bolivia’s initial value of the import quality index, denoted as
Zkig, ranges from 0.297 (from France) to 1.621 (from the United States). The 8 coefficient of 0.028 for 8, corresponds
to a coefficient of 0.192. If Bolivia improved its rule of law to France’s level, its import quality of electronic computer
manufacturing (defined as x},;,) would be given by:

In iy = In Zpig + 0.192 x 0.956 x (0.789 — 0.434).

This yields the change in the import quality index:

!
.’L' .
Aln iy = In =24 = 0.065.
Tkig
Therefore ,
This _ 1 _ 6.73%.
Tkig
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product g. Those aggregated measures for import country k in product ¢ are similar.?! This aggregation
procedure generates alternative measures of export and import quality, In 2 PR and In zk’FR, and the
corresponding unit value measures Inuv{ and Inuvyf.

These alternative measures can be used to test Propositions 2 and 3. Particularly, we specify

nw! = Bg-cif JQi+ p? + p; + V7 + &, (18)
Inw] = Br-ci? JQr+pd + pyp + V5 + 7, (19)
Iz = Bpci? Qi+ pf 4+ VY + e (20)
mz R = Bt TQp + pd o+ U+, (21)

We focus on the estimates of S and ;. Product fixed effects p9 and country fixed effects p, are
included, as well as other control variables, as in Tables 2A and 2B. Standard errors are clustered at
the country level. The results are reported in Table 3. The estimate of S5 is negative and significant
at the 10% level when unit value is used to measure quality and the full set of controls is included.
In other specifications, the estimates of S5 are insignificant. In contrast, the estimates of 3; are all
positive and significant at least at the 5% level in all specifications, and the point estimates range from

0.079 to 0.122. The country-product-level evidence is consistent with our theory’s predictions.
[Table 3 here]

One may argue that contract intensity captures the nature of relationship specificity embedded in
the output, rather than in the input that we underline. Countries with better judicial quality have
greater capacities to resolve contracting conflicts and can reduce the potential hold-up problems as-
sociated with international transactions. Greater judicial capacity thus lowers the transaction costs
associated with exports or imports and affects the average quality of trade relatively more for differen-
tiated goods. Therefore, it is critical to control for this potential channel. We do so by including the
interaction between the differentiated dummy and judicial quality D9.JQ; in (14), and DIJQy, in (15).

Other country characteristics, for instance, factor endowments, might also interact with contract
intensity to drive our baseline results. Controlling for these potential channels is essential in identifying

the impact of ¢i9JQ; (ci?JQy) on Inzj,. We thus interact contract intensity ¢i¥ with skill endowment

' The aggregation procedure follows Feenstra and Romalis (2014) and is described in detail in Appendix II.
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H; (Hy), capital endowment K; (Kj), and financial development C'R; (CRj) and include these in-
teractions in our baseline regression, respectively, in Table 4A (for export quality) and Table 4B (for
import quality). Compared with Tables 2A and 2B, the main results barely change qualitatively or
quantitatively. Moreover, most of the additional interactions are statistically insignificant at the 10%
level, suggesting that other factor endowments are unlikely to interact with contract intensity and alter

our baseline results.?2

[Table 4A & 4B here]

4.2 Robustness

This subsection performs a series of robustness tests to ensure that our baseline results are not affected

by any choice of specification or measurement.
4.2.1 Measures of Judicial Quality and Contract Intensity

We experiment with other measures of judicial quality and contract intensity to alleviate the concern
about measurement error in the key independent variables ci9.J@Q); and ci9JQ}. Our preferred measure
of JQ; and JQy is the "rule of law" indicator from Kaufmann, Kraay, and Mastruzzi (2004). An
alternative measure of J@Q can be obtained from Gwartney and Lawson (2006), who provide an index
to measure a country’s legal quality. The World Bank’s "Doing Business Survey" constructs a measure
of the judicial system’s efficiency in a country in collecting an overdue debt, by measuring the number
of procedures involved, official costs, and total time required. We also use the number of procedures
involved and official cost to measure a country’s judicial quality. In addition, another measure of
institutional quality from Hall and Jones (1999) is also used. Hall and Jones (1999) create an index of
government anti-diversion policies based on data from a firm that provided political risk assessments
of 130 countries according to 24 categories.??

We turn to the measurement of contract intensity ci. Rauch (1999) provides "liberal" and "conser-

nn

vative" standards in classifying products into "sold on an organized exchange," "reference priced," or

"neither." In the baseline results, we define the "neither" category as differentiated products based on

22The only exception is the interaction of financial development and contract intensity, which is negative and significant
at the 5% level in the export quality regression and positive and significant at least at the 10% level in the import quality
regression.

*3Hall and Jones (1999) take an average of five of these categories for the years 1986-1995 to create this index. These five
categories are (i) law and order, (ii) bureaucratic quality, (iii) corruption, (iv) risk of expropriation, and (v) government
repudiation of contracts.
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the "liberal" standard and construct ci accordingly. We also use the "conservative" standard to define
differentiated products and construct an alternative measure of ci.

Table 5 reports the results when we use other measures of J@Q and ci, for (14) and (15). The
baseline results remain. For the export quality regression, all 30 estimates of S5 are insignificant at
the 10% level, although their signs vary. For the import quality regression, all 30 estimates of §; are
positive, and 25 of them are significant at least at the 10% level. The results show that our baseline

results are unlikely to be driven by the measurement of J@Q and ci.

[Table 5 here]

4.2.2 Consumption Goods and Non-Consumption Goods

In this subsection, we study whether our theory could be applied to different types of goods by dividing
the sample into consumption goods and non-consumption goods. Because in our theory all final goods
are directly consumed by consumers, it is less clear whether our theoretical results apply to non-
consumption goods. We expect that similar empirical regularities should still hold for non-consumption
goods, but the economic magnitude of the interaction term ci?JQ; might be smaller. We hence
divide all SITC 4-digit products g into non-consumption and consumption subsamples based on the
classification by Broad Economic Categories (BEC henceforth) and estimate (14) and (15). As shown
in Table 6, the estimates of 5y are statistically insignificant in both product groups, while the estimates
of 3; are all positive and mostly significant at the 5% level. Consistent with our conjecture, estimates

of B; in the consumption product group are larger than those in the non-consumption group.

[Table 6 here]
4.2.3 Demand-Side Approach to Estimate Quality

We turn to the measurement of In EZZ So far, we have used unit values and FR quality indicator to
measure the quality of trade. Another widely used approach in estimating product quality is the so-
called demand-side approach. The demand-side approach models product quality as a demand shifter
for consumer, estimates the demand function, and backs out the residuals as measures of product
quality. We adopt this estimation procedure under a CES preference, similar to Khandelwal, Schott

and Wei (2013) and Fan, Li and Yeaple (2015):
o—1 -
U = ([ (s 20) 5" i)
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With a budget constraint / (pri - qi)di = Iy, country k’s consumer demand for variety from i is
i

ki = Le® (i) ™7 (210)7 Y,

Zki

1
where &, = | / (Bei)1=04j]T=5 is the quality-adjusted exact price index. With product superscript g,
i

manipulation yields:
(09 —1)Inz{, =Ing), + 09 Inp]. —InI] — (69 — 1) In D.

The intuition is that conditional on prices, the variety with higher sales should be assigned to better
quality. To generate the estimation equation, notice that

Ingf, + o9 1Inpf, _ In I
o9 —1 o9 —1

+In®) +Inz = pul + (7, (22)

uz are destination-product fixed effects to absorb country k’s aggregate expenditure on product g,

I g , and the exact price index of country k£ in product g, CIJi. Given a destination k, the variation in

Ing],+09np],

e across different sources ¢ identifies variation in quality. Following Khandelwal, Schott and

Wei (2013) and Fan, Li and Yeaple (2015), we use estimates of 09 from existing studies and estimate
(22). The regression residuals ZZZ are taken as estimates for product quality. We therefore estimate

(14) using Ziz as the dependent variable. The results are reported in Table 7.
[Table 7 here]

Broda and Weinstein (2006) estimate 09 for each SITC product and each country. We take the U.S.
value of 09 to construct EZZ in Table 7.2* The results are broadly consistent with the baseline results.
According to columns 1 and 2, better judicial quality does not lead to any increase in average export
quality in more contract-intensive sectors. As Khandelwal, Schott and Wei (2013) and Fan, Li and
Yeaple (2015) take ZZI as the quality of goods g imported by country & from sources i, it could also reflect
import quality in some sense. Therefore, we also estimate the import quality regressions using Cii and
find consistent results, that is, better judicial quality leads to a significant increase in average import
quality in more contract-intensive sectors. However, a caveat should be noted here. Since the usage
of destination-product fixed effects /‘i absorb the average product quality of product g in destination
k, Cii only identifies quality variation relative to the destination-product mean, In Z'zl —In Z’z worlgs and

hence might not be directly comparable across destinations.

24In Table 7, we control importer-product-specific fixed effects to estimate ¢, based on equation (22). The results are
similar if we also control exporter-specific fixed effects.
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4.3 Endogeneity

The baseline results have established a series of patterns regarding judicial quality, contract intensity,
and quality of trade. However, we should be cautious about any causal interpretation, because the
quality of trade might also affect judicial quality in the source or destination. If a country tends to
produce or consume more contract-intensive goods of better quality, it might have greater incentive to
improve and maintain better contract enforcement and thus better judicial quality to foster domestic
production in more contract-intensive industries.

To tackle this potential reverse causality, we pursue an IV strategy. Following Nunn (2007), we
instrument the level of judicial quality in a country using the legal origin of the country. A valid instru-
ment should satisfy the exclusion restriction and relevance restriction. For the exclusion restriction,
the legal origin was predetermined centuries ago and is unlikely to affect the quality of trade in 1997.
For the relevance restriction, the legal origin of a country affects the efficiency and consistency of its
judicial system, hence isolating the exogenous variation in J@Q (La Porta, Lopez-de-Silanes, Shleifer and
Vishny, 1999). By including interactions between log per capita income and industry characteristics,
we also control for other potential channels through which judicial quality might yield any impacts on
the quality of trade.

Specifically, we instrument the judicial quality interaction ¢i9JQ; (and ¢i9JQy) using ci9B;, ci9F;
and ci9G; (ci9 By, ci9Fy, and cifGy,), where B, F' and G are dummies indicating if a country’s legal origin
is British common law, French civil law, or German civil law. The omitted category is Scandinavian
civil law.?® Previous studies have shown that legal origin is an important determinant of a country’s
judicial quality (La Porta, Lopez-de-Silanes, Shleifer and Vishny, 1999; Acemoglu and Johnson, 2005).
Tables 8A and 8B report the results of the IV estimation for export quality and import quality,

respectively.
[Table 8A & 8B here]

We find that the second-stage results are consistent with our baseline results. c¢i9J(@Q; does not
yield any significant impact on average export quality, while ¢i9J@Q} exerts a positive and significant

effect on average import quality. According to the first-stage results, countries with Scandinavian

*5n fact, there are five categories of legal origins: British common law, French civil law, German civil law, Scandinavian
civil law, and Socialist law. However, all countries with Socialist law legal origin are dropped due to missing values of
skill and capital interactions.
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legal origin are associated with the highest rank in rule of law. Countries with German legal origin
and British legal origin follow, while countries with French legal origin are associated with the lowest
rank in rule of law. The instrument set produces large Kleibergen-Paap LM values, ruling out the
possibility of under-identification. The Kleibergen-Paap F value is greater than 10, suggesting that the
possibility of weak instruments is not a first-order concern. The Hansen J value is significant at the 5%
level in all the specifications for the export quality regression, but insignificant in all the specifications
for the import quality regression. However, as noted by Angrist and Pischke (2008), the rejection of
the over-identification test need not point to an identification failure, but potentially treatment effect
heterogeneity. Since our estimates of S5 (and ;) are averages across all country pairs, treatment
effect heterogeneity seems a plausible explanation for the significant Hansen J values. Overall, our IV
estimation results support our baseline results and our theory regarding how the judicial quality of the

source and destination affects the quality of trade in sectors with different contract intensities.

4.4 Mechanisms

We proceed to discern the exact channels through which the quality of exports and imports responds
to changes in judicial quality. According to (9) and (10), the cost reduction and selection effects
work for export quality, but for import quality only the latter channel exists. Ideally, we can directly
calculate the average quality index of incumbent exporters to a destination, as well as those of entering
exporters and exiting exporters using disaggregated data. If the judicial quality of exporting and
importing countries exhibits substantial variation across time, we can exploit this variation to examine
these two channels. To be specific, we can test whether improvement in judicial quality in the exporting
country is associated with a larger increase in the average quality index of incumbent exporters, and
more entry of low-quality exporters (and products) in more contract-intensive industries. Similarly,
we can test whether improvement in judicial quality in the importing country is associated with more
exit of low-quality exporters (and products) in more contract-intensive industries.

Unfortunately, such a test requires wide access to disaggregated trade and production data in all
countries, which so far are not available to researchers. Moreover, such a test demands substantial
variation in judicial quality over time, while in contrast judicial quality and other proxies for contract
enforcement are rather stable within a short period. Therefore, directly testing the two channels
embedded in our theory is extremely difficult.

We adopt an indirect test by turning to the implications of our model. To be specific, since
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in Proposition 2 the magnitude of the selection effect is increasing in the elasticity of substitution
between varieties (measured by o), we expect coefficient S5 to be more negative when o becomes
larger.?6 Similarly, we expect coefficient 3; to be less positive with a larger o according to Proposition
3.27 The intuition associated with these theoretical results is that when production cost changes, more
entry and exit occur in more substitutable industries (thus higher o) and the selection effects are larger.

We use the estimates of o from Feenstra and Romalis (2014) to divide the sample into "high o
and "low ¢" subsamples based on whether ¢9 is higher than the median value among all SITC 4-digit
products in the sample.?® We then conduct the main regressions for the subsamples separately. The
results are reported in Tables 9A and 9B. In general, the signs and magnitudes are consistent with
our theory. Regardless of the indicator we use, estimates of 8 for the high ¢ group are significantly
negative at the 10% level, while estimates of B for the low ¢ group are positive and insignificant.
This suggests that the selection effect is stronger for the high o group. Estimates of 3; for the
subsample regressions are all positive and significant at least at the 5% level, in the low ¢ and high
o product groups. Additionally, the point estimates of 3 in the low ¢ product group are generally
higher than those in the high o group. In general, the evidence shows that the pro-competition effect
is more pronounced for goods with higher substitution elasticity and is consistent with the mechanism

suggested by our theory.
[Table 9A & 9B here]

In Tables 10A and 10B, we use our IV strategy to tackle potential reverse causality in the mechanism
analysis for export and import quality, respectively. We estimate IV regressions for the low and high o
groups, respectively. The IV estimates for S5 are now insignificant in both subsamples, while the IV
estimates for 3; are still positive and significant at least at the 10% level. Moreover, the estimates of
B in the low o product group are generally larger than those in the high o product group, consistent
with the prediction of our theory. However, for the export quality regression, the Hansen J values are
generally significant. This again might be due to parameter heterogeneity, as suggested by Angrist
and Pischke (2008).

dinZy; d%Incy;
dlncpr; do;dn

26 According to Proposition 2, the direct effect of an increase in ¢ is to push toward positive and therefore

B toward negative.
dInZy; d%lncpy
dlncprr dordn

2T According to Proposition 3, the direct effect of an increase in ¢ is to push toward 0, resulting in a
lower positive value of 3;.
28 Feenstra and Romalis (2014) provide consistent and robust estimates of the model parameters, including o. These

parameters are consistent and compatible with our data set.
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[Table 10A & 10B here]

5 Concluding Remarks

Previous studies have established that judicial quality and contract enforcement are important deter-
minants of trade patterns. In this paper, we focus on the quality margin of trade and investigate how
judicial quality affects the quality of trade for industries with different intensities in using relationship-
specific inputs. Our theoretical analysis shows that judicial quality lowers composite input prices for
more contract-intensive industries relatively more, by alleviating the hold-up problem in the produc-
tion of composite inputs. Composite inputs are then used to produce final goods by heterogeneous
producers making quality choices. Our theory suggests that better judicial quality does not necessarily
raise average export quality for more contract-intensive industries relatively more due to two offsetting
forces: quality upgrading of existing exporting firms and increasing entry of less-productive firms. In
contrast, better judicial quality always raises average import quality relatively more for more contract-
intensive industries, because the increasing entry of domestic firms intensifies competition and only
foreign firms with substantially high productivity can compete in the market.

We use bilateral unit value data and quality index data constructed by Feenstra and Romalis
(2014) and exploit variation across bilateral trade pairs and different products to test the predictions
of our model. Our identification ensures that we are making comparisons across sources conditional
on a destination-product pair, and comparisons across destinations conditional on a source-product
pair. We thus mitigate potential aggregation bias. Our empirical results confirm the predictions of our
model. We deal with potential reverse causality and the main message of the baseline results remains.
We also document suggestive evidence that supports the mechanism described by our theory. Overall,
judicial quality and contract enforcement are key to understand variation in the quality of trade across

countries and industries.
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6 Appendix I: Proofs

6.1 Proof of Lemma 1

Proof. According to Lebniz’s rule, the average productivity from ¢ to k is also increasing in the cutoff

productivity from i to k.

6(97’ i)e _ o 9(?0 i) ~ 9(@ i)
oo /akf"eg(“’) - cear™ ™ O 1660
9 9(e) oo 9(@ri)
[/%“’ e T R U e Tic
9@ri) [T 60~ oy Gle)
i G@m/@ki = G MG

6.2 Proof of Lemma 2

Proof. The elasticity of ®; with respect to cpss is

dln ® S din®
0%k = Oékesks + ksi n()DkS 5
dIncpss (0 — )P, dInepys

where

o
N [ ) () ) G )
Sk — Pks

5 (®y) 1= ’

S&ksz/oo(/\gp)ake(gl)d 9(902\ ’
Prs Pks g(@ks)soks

and Sy, is market k’s expenditure share spent on product from source s.

Furthermore
dIn @y 1 1 dln®g
dlneys apfdlncys
Plugging in 31122\’;3 , we have
S 1 dind S
(14 2k PR S +

(O - 1)¢ks Oéike dln CMs (J - 1)¢ks ‘

Manipulation yields

din®; b+ oo
1 1

dlncps
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6.3 Proof of Proposition 1

1

d In @ki

Proof.
- 1 1 Thi 0k Fii(Thi)7 Ytary; , —1
1 =] RN — 1 _ b (e—1)a6 .
B ki femi akﬂ Pkt n{aké’(l—a;ﬁ) [ wIk ] }
Hence L
dlngy _ 1- g, if 5 =1
dlnecpss —a%addﬁlncffs, if s#1
Substitute the expression of ddlllngf , we have
L1
~ ks 5 if S = Z
M — i+ak9(0;1)¢ks
I —te— :
dlmers  __mIT o
Sks | ap0(c—1)P,
For exporter ¢
. Ski
dear 1+ 5actns,
For importer k
R 1
dlngy; . 1+ (o —1)Ppy,
-1 1
dInear S T arf(c—1)Ppy,
If trade frictions are substantially high, then
Ski — 0; lim Skk — 1.
In this case,
dln e " dlnepsg
]
6.4 Proof of Proposition 2
Proof.
dIn zg; dIn o, dlng,,; dlnp,,
1 2k = —0+0 N P —_04+0 nf[m NP
dlncMi dlncMi dlngo,ﬂ-dlncMi
— 0+ Prig(Pri) /00[1 _ (Aki)e]d G(y)
1 - G(®ri) J3,, Pri 1= G(Py;) dlnep

Drig (i) [1 — (ézj)g] 1 — Sk
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R Y o
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Then it is straightforward that

dlnz; d2lneps; ot Prig@r)l = (29)°1 18y, ) B(1-B)
dlneps; d¢z‘d77 1- G(@k@) 1+ W%% [B + ¢i77(1 - /3)}2

6.5 Proof of Proposition 3

Proof.
dlnzy; edln?oki _0dln<}ki dIngy,
dlneyr  dlneyr dIngy,; dlnepgy
Pk (@) /Oo 1 (@m)e g Gl dngy
1 - G(®ri) J3,, i’ 1= G(@r;) dInea
PN P 1
PP - (£ 1+ a9

= 1 1
1 —G(P;) Ser T anllo—TDoes

Then it is straightforward that

dinZy ey Prig(Bea)ll - (2)°] 1+ R B(1—p)
dIney dopdn 1 — G(Pp) S%k + m 8+ ¢pn(1 = B)]*

6.6 Proof of Proposition 4

Proof. Under the Pareto distribution,

~ * 6, Gly)

[ wre e

oo (Pri) 7
1
= ( )? Opi-

S

v —0
We can also obtain a close-form solution to @,:

R R P

Bres Prs 9(Prs)Prs
aw—a;ﬂ(a—l)

— ks / (pakG(afl)dG(gp)
’y @ks
1

v —apf(oc —1)
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dInZy; d?2lneys , we have

Plugging @y; and @y, into gl S350

dInZy d?lney; ot Prig(Pri)[1 — @:m 1— S,ﬂ ) B(1—p)
dlncMi d(ﬁid’n 1- G(@k@) 1 + W [5 + ¢i77(1 - 5)]2
~ {0+ PriVPri - 7] — Ski } B —-5)
- Ski . _ 2
Soki 14 Wil)% [B + ¢z”7(1 B)]
1— Sk Bl —-5)
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Similarly, plugging p;; into (‘11111? f}f{‘l dd(l;;ff;]” i we have
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The market share Sy; is key to determine the magnitude of the impact. If Sp; — 0, then

dlnZy; d2lncpg dInZy; d?Incpp —0B(1-5)
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7 Appendix II: Quality Estimation in Feenstra and Romalis (2014)

In addition to unit value, we use a quality index estimated according to the procedure in Feenstra
and Romalis (2014). This procedure is based on an endogenous quality theory consistent with our
framework and yields quality measured at the product level (up to SITC revision 2 4-digit) for bilateral
trade flows, which are comparable across sources given a destination or comparable across destinations

given a source. This appendix describes their approach.

7.1 Average Unit Value and Average Quality-Adjusted Price

The closed-form solution of optimal quality for firm 5 in ¢ selling to k is:

akH Tki
1-— akﬂ CM

ki = ( j)e. (A21)

We can easily solve the FOB price pj, j and CIF price py; j:

1 o
oo = T(—— —1) =pL A2.2
Dl k‘l(l —apfo—1 ) Dl ( )
1 o
Pkij Tki kz(l_akeo__l) Pk

Notice that in Feenstra and Romalis (2014), the FOB price and CIF price do not vary across firms.
We thus define the average FOB price and CIF from i to k as p;, and p,;. Hence for any ki — j

combination, the CIF quality-adjusted price can be expressed as:

L oMl e, apf(o —1)
Pl =75, J th == 7 A2.3
ki = Pl KD Jy with i = 3= arf(o — 1) (A23)

A parametric assumption regarding the distribution of ;; in each country i is needed to derive a
closed-form solution for the average quality-adjusted price.

Assumption A2.1: In particular, ¢;; is assumed to be distributed as Pareto with lower bound ¢;
and dispersion ~y:

Gi(p) =1~ (2)7. (A2.4)
2
Aggregate trade flow from i to k, Xy, is
00 ~
Xpi = Ni | Xii jdGilp) = H2kNiXm(s0kZ)77, with gy =

Pri {

S S
v —apf(oc—1)

> 1, (A2.5)
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where @, and X,,; are the productivity and sales of the cutoff firm selling from ¢ to k:

- emi T 20 Fi(Th)” tary b
e @ oo A2.6
Phi Oéke(l — ake) * wlk(q)k)a—l } . ( )
R . T,
Xpi = Te(@4)7 =T (— 2L youd (KL y1-onfyi—o A2.7
ki = I (Pr) [U—lTkZ(Oék@@ki) (1_ak9) 7 (A2.7)

where FJ;; is the fixed cost for firm j in 4 to enter j. Differing from our theory, for a particular firm j,

Feenstra and Romalis (2014) specify the functional form of fixed-cost selling from ¢ to k to be

) Y !
Fkij = (CJ‘(ZZ)(F:)BOEB .fki7 with 5076, > 0. (A2.8)

Therefore, more productive firms also have lower fixed cost, in addition to their advantage in
variable cost. Moreover, ;—: is the real expenditure in destination k, as a smaller market might have
a lower fixed cost, since it is easier to reach all customers there, an intuition motivated by Arkolakis
(2010). Finally, the fixed cost also depends on a series of bilateral variables in f;. Feenstra and
Romalis (2014) use language similarity data as a proxy for f;.

Deviating from Fj; in our theory, which is constant across firms, to in our theory, to Fj;; in theirs
does not lead to any qualitative changes in our theory’s predictions. Our theoretical results rely on
more productive firm being more likely to overcome the fixed-cost hurdle in a destination market, and
allowing the fixed cost to be decreasing in productivity only reinforces this sorting pattern. Therefore,
our theoretical predictions are robust to the specification of fixed cost, as long as this sorting pattern
is preserved.

The zero-cutoff condition implies

X Y, ,
ki (%)(i)ﬁoeﬁ Tri (A2.9)
otary; Pri Pk

The CIF average quality-adjusted price from i to k, Pj;, can be calculated as

= dp|T- =K Pri —%
o Nill — Gi(@p)] g 2 T [Hlkpki

— o0 _PZ i-o i = 7 Dr;
Phi

Substituting (A2.5) and (A2.9) into (A2.10), we have

1
= 1= Dri - Xki tary; Y rp 1 0kO
P, = H2k7* ]ikze[ kl/“?olj a:kz (l)—ﬂoe—ﬂ 'sz‘] lfw . (A2.11)
(/flkp]ﬂ') k Nz(%) Pk
Feenstra and Romalis (2014) further show that % is close to a gravity equation:
e

Xk Py —(o=1)y- (1 Y, o
—_——— = Yy N[k ptar; (—)Poeh Tri] =7 A2.12
Ny = () I fomastana(Eyhe ) (4212)
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Combining the gravity equation expression with (A2.11) we have:

1
- HQkEﬁk' 1 14 Yk Bo B fril——1 agb ﬁ
P = {W[[(@k)(a )Y, 7)[Uﬁ2ktarki(pfk) 0% fri] =171 5] T4y } THGe- D | (A2.13)

7.2 Average Quality of Export and Import

Using (A2.13), the average quality of ¢’s exports, given a particular destination k, is defined as

InZy —InZp woria = Inpp; —1In F;i = Inpy; — In Py,

K1k _ _ ~
= - i 1 [(0 — 1) Inpy; + InDf; + olntary; + g - Tril — InZg woria, (A2.14)

where In zj, yori¢ denotes the world average export quality to k.

Similarly, using (A2.11), the average quality of k’s imports, given a particular source i, is defined

asS
~ - _ = ot —y Xki Yy
1 i — 1 = 1 . —In Py; = 1 1 =1 In(—
1l Zk; 1 Zworld,i N Pr; N kg 1+ 7[( + '7) n("ilkpkz) n tCLT’]m‘ + 60 n(pk)
1 apf ~
+5/ . fk"L] =+ (ﬁ + 1 _:iry) In Rk — In zworld,“ (A215)

where In zy,0r14,; denotes the world average import quality from 3.
To construct these measures using available data, for each product g, the average FR quality of

exports from ¢ to k given k becomes:

9
JFR K *
20 =2 o = rl_kl[(ag — D) Inwvy; +Inwvy! + of Intary; + 7 - fra] —InZ] 00 (A2.16)

where Feenstra and Romalis (2014) use CIF unit value times tariff uvf, - tar, to measure pj, and FOB

unit value uv,:f to measure ﬁ;;‘? . fi; is the measure of language similarity between i and k.2° The

world average export quality to k£ in product g acts as a destination-product fixed effect. Therefore
>9,FR

_1n 39 < q R Chats
In 23, In Zk world L€ only comparable across sources ¢ given a destination k.

The average FR quality of imports from 4 to k given ¢ becomes:

FR a’g? ‘ X7 Yy
Izl —Inz) . = 159 (1 +~9) In(k{)uvy)) —In tari: + 5% ln(p—k)
1 a’69

g =9
) In Ko — In Zworld,i'

+0% - fiil + (= (A2.17)

g_]_+1_|_/yg

?9Gee Feenstra and Romalis (2014), Appendix C, for the details of the language similarity measures.
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Comparing with (A2.15), the parameter ozi measuring "preference for quality" is replaced by @9,
the average value of a9 across all countries importing product g. This implementation is motivated by
Feenstra and Romalis (2014) to avoid average quality being dependent on preferences across countries.

The world average import quality from ¢ in product g acts as a source-product fixed effect. Therefore

7FR =9 . . . .
Inzy" " —Inzy .. i are only comparable across destinations k given a source 1.
~9,FR ~9,F R ~9,FR R *g
In 27 Zp U —Inzy "world and Inz;" © —In Zyorld.i’ together with unit value In uvkZ and Inwv,;, are the

main measures for quality of traded goods in our empirical examinations. With data uvk , uvkl, tarkz,

. 9 Yy 9, 69, g g/ 9, F R
Jrir Xig;s m and parameters o9, 6 ak, 9, ﬁo, B9 in hand, we can construct zk /Zk,world and

~9,FR 30
Zkz /Zworld i

7.3 Aggregation across Sources and Destinations

To give explicit interpretation to the export and import quality variation across countries, Feenstra and

Romalis (2014) further provide an aggregation procedure to generate a country-product-level measure

. . . ~9,FR ~9,FR ~9,FR /~9,FR ~9,FR JFR
of the export and import quality indexes, z; and z""". Whereas z;" /2 "world and zj; /zworldﬂ.
JFR

and bilateral-product specific, z7 and zk’FR are unilateral-product specific.
To aggregate export quality for a source country i, given a destination country k and a base country

b and compare the relative average (FOB) quality-adjusted export price in product g:

P =*g 59
In(=E0) = In(20) — (),
Py P Zkb

*

Similarly, we have relative average (FOB) export price in product g, ln(p
kb

)-

S*g —*g

To aggregate g’“g and g’:g across destinations k, Feenstra and Romalis (2014) construct a Laspeyres
kb kb

export price index piexiLasfb and quality-adjusted export price index PiexiLasfb as well as Passeche

export price index p_ea:_Pasfb and quality-adjusted export price index P_ex_Pasfb as the following:

—xg D*9

p_ex_Las) = Z ski(jf;); P_ex_Las) = Zskg(if;), (A2.18)
k Prb % Py
P, Py

p_ex_Pash = Z s*g ]“ ; P_ex_Pas) = Z szg(ﬁlj;), (A2.19)
k kb

* X9 X9
where §;7 = —-2— and 57 = —t—.
X*9 X*9
K/ k'b k! ki

30For the estimation procedures for all the parameters, please see Feenstra and Romalis (2014) and their appendix. All
parameters are available on Prof. Feenstra’s website.
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The Fisher ideal export price index and quality-adjusted export price index are constructed as the

geometric average of the Laspeyres and Passeche price indexes:

p_er_Fis), = (p_er_Las) -p_ex_Pas})"®,
P_ex_Fis) = (P_ex_Las)-P_ex_Pas})’?.

The final step is to construct the GEKS export price index and quality-adjusted export price index,
which are the geometric mean over all Fisher ideal indexes for exports of country ¢ relative to exports

of s times the Fisher ideal index for exports of s relative to exports of b:

p_ex_GEKSigb = Hsc(p_e:L‘_Fisfs-p_ex_Fisgb)%,

P_ex_GEKS) = HSC(P_ex_Fisfs-P_ew_FiS‘Zb)%.

Choosing the United States as the base country (let b = US), we arrive at a measure of source

country ¢’s export price (unit value) uv? and FR export quality index 2?’FR in product g:

w = p_eac_GEKSZUS, (A2.20)
PR _ p_ea _GEKSiys (A2.21)
: P_ex_GEKS] ;g

By a similar aggregation procedure, we can also construct the destination country &’s import price

(unit value) uvg and FR import quality index zk’FR in product g.
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Table 1 Variable Definitions

Variable Definition Data Source
W’Zi Unit value of trade flow from & to ¢ UN Comtrade data
~9,FR

=9
ZkiFR/ 2k, world
9, >9
i /Zworld,i

uvy Average export unit value of 4 for product ¢ = Authors’ calculation, see Appendix II
uvz Average import unit value of k for product ¢  Authors’ calculation, see Appendix 11
Z’;J’FR Average export quality of ¢ for product ¢ Authors’ calculation, see Appendix II
Ez’FR Average import quality of k£ for product g Authors’ calculation, see Appendix II
JQ; and JQp Judicial quality in ¢ and k Nunn (2007)
ci9d Contract intensity for product g Nunn (2007)
H; and Hj, Skill endowment in ¢ and k Nunn (2007)
h9 Skill intensity for product g Nunn (2007)
K; and K}, Capital endowment in 7 and k Nunn (2007)
k9 Capital intensity for product g Nunn (2007)
CR; and CRy, Log of credit over GDP in i and k Nunn (2007)
i External financial dependence for product ¢ COMPUSTAT and authors’ calculation
y; and yg Per capita income in i and k Nunn (2007)
D9 Whether product g is differentiated Rauch (1999)
va?d Share of value-added for product g Nunn (2007)
iit9 Intra-industry trade for product g Nunn (2007)
At fp9 TFP growth for product g Nunn (2007)
ha9 HHI of input concentration for product g Nunn (2007)

Quality of trade from ¢ given destination k

Quality of trade to k given source ¢

Authors’ calculation,

Authors’ calculation,

see Appendix II
see Appendix II

Note: This table reports the construction of the main variables and the direct sources to obtain these variables. The
reason why most of our data are from Nunn (2007) is that Nunn (2007) collected a series of country- and product-specific
indicators from other papers and provided public access to his regression samples. More details can be found in the
section "Measures and Data."
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Table 2A Baseline Results for Export Quality
Panel I: Basic controls (1) (2) (3)

Dependent variable In uv,? !, In(zHR/ 2} world)
Judicial quality interaction: ci9J@Q); 0.011 0.011 0.012
(0.022)  (0.023) (0.023)
Skill interaction: h9H; 0.007 0.007 0.008
(0.008)  (0.008) (0.008)
Capital interaction: k9K; -0.087*F**  _0.089*** -0.092%**
(0.017) (0.018) (0.018)
Finance interaction: f91nCR; -0.001 -0.001 -0.001
(0.002) (0.002) (0.002)
Tariff: In(1 + targi) 0.116 0.105 0.508***
(0.099) (0.101) (0.098)
Log distance: In disty; 0.051%**  0.056*** 0.059%**
(0.006) (0.006) (0.006)
Number of obs. 463,720 463,720 463,720
Within R-squared 0.107 0.109 0.119
Panel II: Extended controls (1) (2) (3)
Dependent variable In uv,? !,  In(zHR/ 2}, world)
Judicial quality interaction: ci9J@Q); -0.018 -0.018 -0.016
(0.020)  (0.021) (0.021)
Skill interaction: hYH; 0.005 0.004 0.005
(0.009)  (0.009) (0.009)
Capital interaction: kI9K; -0.057%*  -0.057** -0.058**
(0.022)  (0.023) (0.024)
Finance interaction: f91nCR; -0.001 -0.001 -0.001
(0.002) (0.002) (0.002)
Tariff: In(1 + tm“gi) 0.111 0.101 0.502%**
(0.097) (0.099) (0.097)
Log distance: In disty; 0.050***  (0.055%*** 0.058***
(0.006) (0.006) (0.006)
Log incomexdifferentiated: DY Iny; 0.072 0.073 0.078
(0.077) (0.080) (0.082)
Log incomexvalue added: va¥ In y; 0.153***  0.161%** 0.174%**
(0.045)  (0.045) (0.049)
Log incomexintra-industry trade: #it91ny; -0.098%*  -0.104** -0.091**
(0.044)  (0.045) (0.045)
Log incomex TFP growth: AtfpYIny; 0.155%**  0.161%** 0.137%**
(0.044)  (0.046) (0.043)
Log incomexinput variety: (1 — hi9)Iny; 0.032 0.030 0.035
(0.047)  (0.047) (0.048)
Number of obs. 438,416 438,416 438,416
Within R-squared 0.110 0.112 0.121

Note: Exporter fixed effects (FEs) and importer-SITC FEs are included in all specifications. Standard errors clustered
at the exporter level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.

50



Table 2B Baseline Results for Import Quality

Panel I: Basic controls (1) (2) (3)
Dependent variable In uv,? In uvy, 1n(EZ;FR /20 i)
Judicial quality interaction: ci9.JQy 0.038***  (0.041%** 0.023***
(0.008)  (0.008) (0.008)
Skill interaction: h9H -0.001 0.000 0.008
(0.005)  (0.005) (0.005)
Capital interaction: k9K -0.043%**  _0.034*** -0.0417%**
(0.013)  (0.013) (0.013)
Finance interaction: f91n CRy 0.005%F*  0.005*** 0.003*
(0.002)  (0.002) (0.002)
Tariff: In(1 + tm“gi) -0.011 -0.005 0.019
(0.028)  (0.028) (0.027)
Log distance: In disty; 0.062*%**  0.067*** 0.091%**
(0.004)  (0.004) (0.004)
Number of obs. 412,440 412,440 412,440
Within R-squared 0.058 0.055 0.074
Panel II: Extended controls (1) (2) (3)
Dependent variable In uv,? muof,  In(ZFR/E0 )
Judicial quality interaction: c¢i9JQy 0.038%**  (.039%*** 0.028%**
(0.010)  (0.010) (0.010)
Skill interaction: h9Hp, -0.003 -0.002 0.005
(0.005)  (0.006) (0.006)
Capital interaction: k9K -0.034***  .0.025** -0.032%**
(0.010)  (0.010) (0.010)
Finance interaction: f91n CRy 0.005%*  0.005%** 0.003*
(0.002)  (0.002) (0.002)
Tariff: In(1 + tm“gi) 0.002 0.004 0.023
(0.029)  (0.029) (0.027)
Log distance: In disty; 0.061***  0.067*** 0.090***
(0.004)  (0.004) (0.004)
Log incomexdifferentiated: DY In yy 0.015 0.021 -0.007
(0.026)  (0.026) (0.028)
Log incomexvalue added: va9 In y 0.059***  0.055%** 0.079***
(0.020)  (0.020) (0.020)
Log incomexintra-industry trade: #it9 Iny, -0.058%*%*  -0.042*** -0.017
(0.014)  (0.015) (0.013)
Log incomex TFP growth: AtfpYIny; 0.000 -0.001 -0.020**
(0.011)  (0.012) (0.010)
Log incomexinput variety: (1 — hi?) Inyy -0.050** -0.038 -0.046**
(0.023)  (0.024) (0.021)
Number of obs. 389,310 389,310 389,310
Within R-squared 0.060 0.056 0.076

Note: Importer fixed effects (FEs) and exporter-SITC FEs are included in all specifications. Standard errors clustered
at the importer level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.

51



Table 3 Country-Product-Level Evidence

Panel I: Export quality (1) (2) (3) (4)
Dependent variable In uv! In Ef’FR
Judicial quality interaction: ci9JQ); 0.008 -0.068%* 0.071 -0.028
(0.039) (0.039) (0.045) (0.047)
Skill interaction: hYH; -0.040 -0.047* 0.049 0.031
(0.028) (0.027) (0.037) (0.036)
Capital interaction: k9K; -0.247FF* _0.163**F*  -0.197***  -0.103*
(0.033) (0.045) (0.052) (0.056)
Finance interaction: f91nCR; 0.012 0.010 0.001 0.0003
(0.010) (0.010) (0.013) (0.013)
Full set of extended controls No Yes No Yes
Country FEs Yes Yes Yes Yes
SITC FEs Yes Yes Yes Yes
Number of obs. 30,710 28,513 30,710 28,513
Within R-squared 0.100 0.107 0.148 0.153
Panel II: Import quality (1) (2) (3) (4)
Dependent variable In uvy In zk’FR

Judicial quality interaction: ci9JQy  0.122%*% 0. 117%**  0.079**  0.099***
(0.033)  (0.038)  (0.031)  (0.035)

Skill interaction: h9Hjy, 0.037** 0.024 0.013 0.005
(0.018) (0.018) (0.016) (0.016)
Capital interaction: k9K -0.150%**  -0.130%**  -0.164*** -0.155%**
(0.030) (0.031) (0.028) (0.028)
Finance interaction: f91InCRy 0.017%* 0.015* 0.012* 0.009
(0.007) (0.008) (0.007) (0.007)
Full set of extended controls No Yes No Yes
Country FEs Yes Yes Yes Yes
SITC FEs Yes Yes Yes Yes
Number of obs. 42,063 38,601 42,063 38,601
Within R-squared 0.059 0.061 0.046 0.049

Note: This table reports the estimation results of (18) and (20) in Panel I and (19) and (21) in Panel II. Standard
errors clustered at the country level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and
1% levels.
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Table 4A Additional Controls for Export Quality

Dependent variable In uvZf
Judicial quality interaction: ci9.JQ); -0.055 -0.013 0.032 -0.027
(0.038)  (0.026)  (0.029)  (0.020)
Skill endowment x contract intensity: ci9H; 0.074
(0.049)
Capital endowment x contract intensity: ci9 K; -0.005
(0.012)
Financial development x contract intensity: ¢i91n CR; -0.043%*
(0.019)
Judicial quality xdifferentiated: D9JQ); 0.029
(0.049)
Number of obs. 438,416 438,416 438,416 438,416
Within R-squared 0.110 0.110 0.111 0.110
Dependent variable In uvy,
Judicial quality interaction: ci9JQ); -0.056  -0.011 0.034 -0.028
(0.039) (0.027)  (0.029)  (0.020)
Skill endowment x contract intensity: ci9H; 0.076
(0.050)
Capital endowment x contract intensity: ci9 K; -0.008
(0.013)
Financial development x contract intensity: c¢i9 In CR; -0.045%*
(0.020)
Judicial quality xdifferentiated: D9JQ; 0.032
(0.050)
Number of obs. 438,416 438,416 438,416 438,416
Within R-squared 0.112 0.112 0.113 0.112
Dependent variable Wz Rz )
Judicial quality interaction: ci9JQ); -0.051 -0.009 0.035 -0.027
(0.039) (0.027)  (0.029)  (0.020)
Skill endowment x contract intensity: ci9H; 0.068
(0.050)
Capital endowment x contract intensity: ci9 K; -0.007
(0.013)
Financial development x contract intensity: ¢i91n CR; -0.045%*
(0.020)
Judicial quality xdifferentiated: D9JQ; 0.034
(0.051)
Number of obs. 438,416 438,416 438,416 438,416
Within R-squared 0.122 0.121 0.123 0.121

Note: This table reports the estimation results of (14) with additional interaction terms. The full set of extended
controls, exporter fixed effects (FEs) and importer-SITC FEs are included in all specifications. Standard errors clustered
at the exporter level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.
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Table 4B Additional Results for Import Quality

Dependent variable In uvZf
Judicial quality interaction: ci9.JQy 0.037**  0.038***  0.023*  0.036***
(0.015)  (0.013)  (0.013)  (0.006)
Skill endowment X contract intensity: ci9Hy, 0.001
(0.015)
Capital endowment x contract intensity: ci9 Ky, -0.000
(0.008)
Financial development x contract intensity: c¢i9 In C Ry, 0.017*
(0.009)
Judicial quality xdifferentiated: D9JQj 0.006
(0.023)
Number of obs. 389,310 389,310 389,310 389,310
Within R-squared 0.060 0.060 0.061 0.060
Dependent variable In uvy,
Judicial quality interaction: ci9JQj 0.040**  0.041***  0.026* 0.036***
(0.016)  (0.014)  (0.013)  (0.006)
Skill endowment X contract intensity: ci9Hy, -0.000
(0.015)
Capital endowment x contract intensity: ci9 K, -0.002
(0.009)
Financial development x contract intensity: c¢i9 In C Ry, 0.015%
(0.009)
Judicial quality xdifferentiated: D9JQy 0.010
(0.023)
Number of obs. 389,310 389,310 389,310 389,310
Within R-squared 0.056 0.057 0.057 0.057
Dependent variable n(zHF Rz )
Judicial quality interaction: c¢i9JQy 0.032**  0.032** 0.012  0.025%**
(0.016)  (0.014)  (0.013)  (0.006)
Skill endowment X contract intensity: ci9Hy, -0.009
(0.015)
Capital endowment x contract intensity: ci9 Ky, -0.006
(0.008)
Financial development x contract intensity: ci? In C' Ry, 0.018**
(0.008)
Judicial quality xdifferentiated: D9JQj 0.011
(0.024)
Number of obs. 389,310 389,310 389,310 389,310
Within R-squared 0.076 0.076 0.076 0.076

Note: This table reports the estimation results of (15) with additional interaction terms. The full set of extended
controls, importer fixed effects (FEs) and exporter-SITC FEs are included in all specifications. Standard errors clustered
at the importer level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.
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Table 5 Alternative Measures of Judicial Quality and Contract Intensity

Panel I. Export

Dependent variable: In uv,? In uvy, (%R 2} world)
ctY based on: lib cons lib cons lib cons
J@Q;: Rule of law -0.018 -0.020 -0.018 -0.021 -0.016 -0.019
(0.020) (0.022) (0.021) (0.023) (0.021) (0.023)
Number of obs. 438,416 438,416 438,416 438,416 438,416 438,416
JQ;: Legal quality 0.016 0.018 0.016 0.018 0.018 0.021
(0.023) (0.025) (0.024) (0.026) (0.024) (0.026)
Number of obs. 438,223 438,223 438,223 438,223 438,223 438,223
J@Q;: Number of procedures -0.036 -0.045 -0.039 -0.048 -0.039 -0.048
(0.029) (0.030) (0.030) (0.032) (0.030) (0.032)
Number of obs. 433,931 433,931 433,931 433,931 433,931 433,931
JQ;: Official cost 0.019 0.022 0.019 0.022 0.020 0.024
(0.030) (0.033) (0.031) (0.034) (0.032) (0.034)
Number of obs. 433,931 433,931 433,931 433,931 433,931 433,931
J@Q;: Institutional quality 0.040 0.040 0.040 0.039 0.041 0.042
(0.029) (0.032) (0.030) (0.032) (0.030) (0.032)
Number of obs. 438,416 438,416 438,416 438,416 438,416 438,416
Panel II: Import
Dependent variable: In uv,? In uvy, In(z0 5% /z8 di)
ct9 based on: lib cons lib cons lib cons
JQr: Rule of law 0.038%**  0.034***  0.039*** 0.037*** 0.028***  (0.025**
(0.010) (0.010) (0.010) (0.010) (0.010) (0.011)
Number of obs. 389,310 389,310 389,310 389,310 389,310 389,310
JQ: Legal quality 0.028%* 0.024* 0.030**  0.027** 0.019 0.016
(0.013) (0.013) (0.013) (0.013) (0.013) (0.013)
Number of obs. 387,327 387,327 387,327 387,327 387,327 387,327
JQp: Number of procedures  0.022**  0.021**  0.024**  0.022** 0.019* 0.017
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Number of obs. 379,967 379,967 379,967 379,967 379,967 379,967
JQy: Official cost 0.030**  0.029**  0.031**  0.030** 0.017 0.016
(0.013) (0.014) (0.014) (0.014) (0.014) (0.014)
Number of obs. 379,967 379,967 379,967 379,967 379,967 379,967
JQp: Institutional quality 0.045%**  0.042*%**  0.047***  0.045%** 0.035*** (.033***
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Number of obs. 389,310 389,310 389,310 389,310 389,310 389,310

Note: This table reports the estimation results of (14) in Panel I and (15) in Panel IT with alternative measures of
judicial quality (listed in rows) and alternative measures of contract intensity (listed in columns). The full set of extended
controls is included in all specifications. Exporter fixed effects (FEs) and importer-SITC FEs are included for all estimates
in Panel I. Importer FEs and exporter-SITC FEs are included for all estimates in Panel II. Columns indicated by "lib" use
"liberal" classification in Rauch (1999) to construct contract intensity. Columns indicated by "cons" use "conservative"
classification in Rauch (1999) to construct contract intensity. Standard errors clustered at the exporter level (in Panel I)
or at the importer level (in Panel II) are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and
1% levels.
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Table 6 Consumption and Non-Consumption Goods

Panel I. Export

(1) (2) (3)
Dependent variable In wvy? Inuvy, In(%é];FR /23 wortd)
Non-consumption goods  -0.019 -0.020 -0.020
(0.028)  (0.028) (0.028)
Number of obs. 307,136 307,136 307,136
Consumption goods -0.005 -0.002 0.006
(0.025)  (0.025) (0.025)
Number of obs. 131,280 131,280 131,280
Panel II: Import
© @ 3)
Dependent variable In uvy? In uvy, ln(EZ%FR | Zorid.i)
Non-consumption goods  0.020%*  0.024** 0.015
(0.010)  (0.010) (0.011)
Number of obs. 272,352 272,352 272,352
Consumption goods 0.061***  0.059*** 0.058***
(0.011)  (0.011) (0.010)
Number of obs. 116,958 116,958 116,958

Note: This table reports the estimation results of (14) in Panel I and (15) in Panel II for consumption goods and
non-consumption goods. The full set of extended controls is included in all specifications. Exporter fixed effects (FEs)
and importer-SITC FEs are included for all estimates in Panel I. Importer FEs and exporter-SITC FEs are included for
all estimates in Panel II. Standard errors clustered at the exporter level (in Panel I) or at the importer level (in Panel IT)
are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.
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Table 7 Export Quality Inferred Using the Demand-Side Approach

- OREC) G @
Dependent variable CZi Export Import
Judicial quality interaction: ¢i9JQ  0.051 -0.001 0.051***  0.044%**
(0.037)  (0.040)  (0.010)  (0.011)
Skill interaction: h9H 0.030 0.019 0.014** 0.014**
(0.034)  (0.035)  (0.007)  (0.007)
Capital interaction: k9K 0.133%**  (0.208%** _0.052*** _0.054***
(0.046) (0.048) (0.010) (0.011)
Finance interaction: f9InCR -0.002 -0.002 0.0001 -0.0002
(0.004) (0.003) (0.002) (0.002)
Full set of extended controls No Yes No Yes
Number of obs. 442,088 420,170 393,668 373,419
Within R-squared 0.062 0.068 0.020 0.021

Note: This table reports the estimation results of (14) in column 1 and 2 and (15) in column 3 and 4 using quality
measured by the demand-side approach as in Khandelwal, Schott and Wei (2013) and Fan, Li and Yeaple (2015). Exporter
fixed effects (FEs) and importer-SITC FEs are included in columns 1 and 2. Importer FEs and exporter-SITC FEs are
included in columns 3 and 4. Standard errors clustered at the exporter level (in columns 1 and 2) or importer level (in
columns 3 and 4) are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.
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Table 8A IV Estimation for Export Quality
Second-stage IV estimates (1) (2) (3)

Dependent variable In uv;? In uvy, 1n(EZ;FR /23 wortd)
Judicial quality interaction: ¢i9.JQ); -0.096 -0.107 -0.097
(0.065)  (0.069) (0.068)
Skill interaction: h9H; 0.010 0.009 0.010
(0.008)  (0.008) (0.008)
Capital interaction: k9K; -0.073%**  _0.075%** -0.075%**
(0.024) (0.025) (0.025)
Finance interaction: f91nCR; -0.002 -0.002 -0.002
(0.002) (0.002) (0.002)
Number of obs. 424,483 424,483 424,483
Centered R-squared 0.017 0.019 0.026
First-stage 1V estimates (1) (2) (3)
Dependent variable ci9JQ;
British legal origin interaction: c¢i9B; -0.061*%*  -0.061** -0.061**
(0.029) (0.029) (0.029)
French legal origin interaction: cifF; -0.191***  -0.191%** -0.191***
(0.038) (0.038) (0.038)
German legal origin interaction: ¢ifG;  -0.073* -0.073* -0.073*
(0.039) (0.039) (0.039)
Kleibergen-Paap LM stat. 13.617%F%  13.617*** 13.617***
Kleibergen-Paap F' stat. 11.834 11.834 11.834
Hansen J stat. (p-value) 0.049 0.042 0.045

Note: This table reports the IV estimation results of (14). The full set of extended controls, exporter fixed effects
(FEs) and importer-SITC FEs are included in all specifications. The results of the first stage are reported in Panel II,
with "Scandinavian legal origin" being the omitted category. Standard errors clustered at the exporter level are shown
in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.
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Table 8B IV Estimation for Import Quality

Second-stage IV estimates (1) (2) (3)
Dependent variable In uv,? nuvf,  In(EHFRE0 )
Judicial quality interaction: ci9.JQy 0.066** 0.068** 0.053**
(0.027)  (0.027) (0.026)
Skill interaction: h9Hj -0.007 -0.005 0.001
(0.006)  (0.006) (0.006)
Capital interaction: k9K -0.028** -0.019%* -0.027**
(0.012)  (0.012) (0.011)
Finance interaction: f91n CRy 0.005%%*  0.005%*** 0.003*
(0.002)  (0.002) (0.002)
Number of obs. 381,571 381,571 381,571
Centered R-squared 0.025 0.028 0.051
First-stage 1V estimates (1) (2) (3)
Dependent variable 9 JQy,
British legal origin interaction: ¢i9Bj ~ -0.116***  -0.116%** -0.116%**
(0.037)  (0.037) (0.037)
French legal origin interaction: c¢i9F)  -0.253***  -(.253%** -0.253%#*
(0.034)  (0.034) (0.034)
German legal origin interaction: ¢ifGy ~ -0.088* -0.088* -0.088*
(0.045)  (0.045) (0.045)
Kleibergen-Paap LM stat. 18.934***  18.934*** 18.934%**
Kleibergen-Paap F stat. 21.571 21.571 21.571
Hansen J stat. (p-value) 0.161 0.208 0.106

Note: This table reports the IV estimation results of (15). The full set of extended controls, importer fixed effects
(FEs) and exporter-SITC FEs are included in all specifications. The results of the first stage are reported in Panel II,
with "Scandinavian legal origin" being the omitted category. Standard errors clustered at the importer level are shown
in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1% levels.
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Table 9A Export Quality: Different Elasticities of Substitution
Low o goods

(1) (2) (3)

Dependent variable vl  nwf, InGHH/ 2} world)

Judicial interaction: ¢i9JQ); 0.005 0.005 0.004
(0.030)  (0.030) (0.030)

Full set of extended controls Yes Yes Yes

Exporter FEs Yes Yes Yes

Importer-SITC FEs Yes Yes Yes

Number of obs. 209,155 209,155 209,155

High o goods
(1) (2) (3)

Dependent variable muwvy?  nwf, InGEH/ 2} world)

Judicial interaction: ¢9J@Q; -0.034** -0.033** -0.034*
(0.016)  (0.017) (0.017)

Full set of extended controls Yes Yes Yes

Exporter FEs Yes Yes Yes

Importer-SITC FEs Yes Yes Yes

Number of obs. 229,261 229,261 229,261

Note: This table reports the estimation results of (14) for goods with different elasticities of substitution. The full
set of extended controls, exporter fixed effects (FEs) and importer-SITC FEs are included in all specifications. Standard
errors clustered at the exporter level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and
1% levels.
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Table 9B Import Quality: Different Elasticities of Substitution
Low o goods

(1) (2) (3)

Dependent variable In wvy? nuof, InzEFE )

Judicial interaction: ci9JQ  0.048%**  (0.054*** 0.027%*
(0.011) (0.012) (0.012)

Full set of controls Yes Yes Yes

Importer FEs Yes Yes Yes

Exporter-SITC FEs Yes Yes Yes

Number of obs. 186,274 186,274 186,274

High o goods
(1) (2) (3)

Dependent variable In uvy? Inuvy, ln(Ez;FPL Zoorld.i)

Judicial interaction: ¢i9JQy  0.026%**  0.027*** 0.023**
(0.010) (0.010) (0.010)

Full set of controls Yes Yes Yes

Importer FEs Yes Yes Yes

Exporter-SITC FEs Yes Yes Yes

Number of obs. 203,036 203,036 203,036

Note: This table reports the estimation results of (15) for goods with different elasticities of substitution. The full
set of extended controls, importer fixed effects (FEs) and exporter-SITC FEs are included in all specifications. Standard
errors clustered at the importer level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and
1% levels.
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Table 10A TV Estimation for Export Quality: Different Elasticities of Substitution

Low o goods

(1) (2) (3)

Dependent variable Inuvy? mwof, I )
Judicial interaction: ¢i9JQ); -0.102 -0.115 -0.103

(0.080) (0.084) (0.081)
Full set of controls Yes Yes Yes
Exporter FEs Yes Yes Yes
Importer-SITC FEs Yes Yes Yes
Number of obs. 201,614 201,614 201,614
Kleibergen-Paap LM stat. 13.393%**  13.393*** 13.393%**
Kleibergen-Paap F stat. 11.472 11.472 11.472
Hansen J stat. (p-value) 0.057 0.051 0.053

High o goods
(1) (2) (3)

Dependent variable In uvy? Inuvy, ln(%g;.FR /23 wortd)
Judicial interaction: ¢i9JQ); -0.062 -0.069 -0.065

(0.055) (0.058) (0.060)
Full set of controls Yes Yes Yes
Exporter FEs Yes Yes Yes
Importer-SITC FEs Yes Yes Yes
Number of obs. 222,869 222,869 222,869
Kleibergen-Paap LM stat. 13.509%**  13.509*** 13.509%**
Kleibergen-Paap F stat. 12.409 12.409 12.409
Hansen J stat. (p-value) 0.125 0.099 0.110

Note: This table reports the IV estimation results of (14) for goods with different elasticities of substitution. The full
set of extended controls, exporter fixed effects (FEs) and importer-SITC FEs are included in all specifications. Standard
errors clustered at the exporter level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and
1% levels.
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Table 10B IV Estimation for Import Quality: Different Elasticities of Substitution
Low o goods

(1) (2) (3)

Dependent variable Inuvy? nwof, IR
Judicial interaction: ci9JQ;  0.070** 0.073%* 0.053%*

(0.030) (0.031) (0.031)
Full set of controls Yes Yes Yes
Importer FEs Yes Yes Yes
Exporter-SITC FEs Yes Yes Yes
Number of obs. 182,505 182,505 182,505
Kleibergen-Paap LM stat. 19.084***  19.084*** 19.084***
Kleibergen-Paap F stat. 21.223 21.223 21.223
Hansen J stat. (p-value) 0.263 0.298 0.221

High o goods
(1) (2) (3)

Dependent variable In uvy? In uvy, 1n(z’,;;FR 28 i)
Judicial interaction: ci9JQ;  0.062** 0.062%** 0.053**

(0.024) (0.024) (0.022)
Full set of controls Yes Yes Yes
Importer FEs Yes Yes Yes
Exporter-SITC FEs Yes Yes Yes
Number of obs. 199,066 199,066 199,066
Kleibergen-Paap LM stat. 18.708%**  18.708*** 18.708%**
Kleibergen-Paap F stat. 21.689 21.689 21.689
Hansen J stat. (p-value) 0.120 0.153 0.107

Note: This table reports the IV estimation results of (15) for goods with different elasticities of substitution. The
full set of extended controls, importer FEs and exporter-SITC FEs are included in all specifications. Standard errors
clustered at the importer level are shown in parentheses. *, ** and *** indicate significance at the 10%, 5%, and 1%
levels.
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