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Abstract
For many goods, quality improvements involve the use of more sophisticated, higher quality
inputs. The production of these sophisticated inputs requires greater collaboration between suppliers and final good producers, with suppliers developing relationship-specific inputs, and final
good producers customizing their production processes to incorporate them. In countries with
poor legal institutions, the relationship-specific investments needed to achieve strong collaboration, and by extension more sophisticated inputs and higher quality outputs, will arguably
be hard to achieve. As the incomplete contracts literature suggests, doubts over contract enforcement will render the return on relationship-specific investments less certain, rendering both
suppliers and final good producers less willing to undertake the customization necessary to improve quality. Employing a difference-in-difference methodology on highly disaggregated US
import data for 1995, this paper studies the impact of legal institutions on product quality. It
finds that poor contracting institutions substantially impede a country’s ability to produce high
quality final goods: in industries where the potential use of customizable inputs is extensive,
countries with weaker contract enforcement regimes produce lower quality final goods.
JEL classification: F14; O17; D23; O11
Keywords: Product Quality; International Trade; Contract Enforcement; Relationship-Specific
Investments
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Introduction

The growing interest in the economic impact of institutions has fuelled close study of their effects on international trade. The quality of judicial institutions has been shown to significantly
influence both the value and mix of trade. Weak property rights’ protection and poor contract
enforcement reduce overall trade flows (Anderson and Marcouiller (2002); De Groot et al. (2005)).
Contracting enforcement also influences specialization: countries with weak institutions are less
likely to trade complex, differentiated goods; they also specialize away from goods that require
many different inputs, or those that require relationship-specific investments (Ranjan and Lee
(2007); Berkowitz, Möenuis, and Pistor (2006); Levchenko (2007); Nunn (2007)).
The existing work on the effect of contracting institutions on trade has focused on their impact on the overall value of trade. The dominant narrative in the existing papers focusses on how
weak institutions increase production costs, and by extension reduces the quantities traded.1
There is, however, good reason to believe that institutions matter for the quality of traded products. Improving the quality of many goods requires the use of more complex, sophisticated,
better quality inputs. For these goods, producing better quality products requires close collaboration between final good producers and input suppliers, with the suppliers developing customized inputs, and final good producers modifying their production processes to incorporate
these customized inputs. In poor contracting environments, however, the customization needed
to improve the quality of particular final goods will arguably be hard to achieve. Customization
of inputs and production processes involves, by definition, relationship-specific investments. As
the incomplete contracts’ literature suggests, in poor contracting environments, input suppliers
and final good producers will under-provide relationship-specific investments: doubts over contract enforcement will make the return on these investments more uncertain. This, in turn, will
render both input suppliers and final good producers less willing to undertake the customization
1 All

the papers consider the impact of institutions on the monetary value of trade; the narrative in these papers,
though, centres on the effect of institutions on trade volumes.
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necessary to improve final good quality (Klein, Crawford, and Alchian (1978); Williamson (1979,
1985); Grossman and Hart (1986); Hart and Moore (1990)).
Our contention that contracting environments matter for final product quality is not novel.
McMillan (1990) and Bakos and Brynjolfson (1993), for instance, credit the Japanese keiretsus’
stringent contract enforcement mechanisms as being a crucial determinant of superior Japanese
quality. They argue that in keiretsu systems, those who appropriate or under-provide relationshipspecific investments face more than the loss of future business from their current contracting
party. Thanks to the closed, long-term stable relationships facilitated by the keiretsu, contracting
parties have fewer outside options if they appropriate or under-invest: a breakdown of their
existing buyer-supplier relationship is more likely to mean exit from the market altogether. The
more drastic consequences of reneging on contractual commitments, McMillan (1990) and Bakos
and Brynjolfson (1993) argue, provide a strong incentive for suppliers to customize their inputs
and final good producers to customize their production processes; the more stringent contract
enforcement mechanism thus facilitates higher quality inputs, and ultimately higher quality final
goods. Cusomano and Takeishi (1991) provide case study evidence to support McMillan (1990)
and Bakos and Brynjolfson’s (1993) view: they demonstrate that moving towards keiretsu- type
arrangements has resulted in significant quality improvements in US automobile manufacturing.
In a more recent study, Lu, Ng and Tao (2009) , the strength of legal institutions will significantly
influence final product quality. Using data on 2,400 Chinese manufacturing firms, they find
that firms located in jurisdictions with better contract enforcement produce higher quality final
goods; moreover, this effect of judicial institutions on product quality is more pronounced for
goods that can potentially employ relationship-specific components more comprehensively.
Other than the single-industry case studies listed above and the recent analysis of a snapshot
of Chinese firms, there is no evidence on the effect of contracting institutions on quality. In particular, there are no cross-industry, cross-country econometric studies examining this relationship.
This paper fills this void. To isolate the effect of contracting environments on product quality,
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we build in the insight, reinforced by Lu, Ng, and Tao, that if contracting institutions matter,
their effect should vary considerably across products. Specifically, the legal environment should
matter mainly for final goods that can potentially make extensive use of customizable inputs. We
thus employ a difference-in-difference approach to identify the impact of contracting environments on product quality: broadly speaking, we discern the effect of contracting institutions by
examining whether countries with good legal institutions produce relatively better quality goods
in industries for which the prospective use of relationship specific components is greater. This
difference-in-difference methodology allows us to abstract away any country-specific differences
in product quality.2 Our analysis, which uses data on US imports from 115 countries spanning
62,289 highly detailed ten-digit HS classifications, supports the contention that legal institutions
matter for product quality: final goods for which the potential use of relationship-specific inputs
is greater will be of higher quality in countries with better legal institutions.
This paper contributes to the nascent literature on legal institutions and trade, outlined above.
It is also related to the emerging literature on product quality exemplified by Schott (1999) Hallak
(2006a, 2006b) and Hallak and Schott (2005). These studies largely focus on how preferences over
quality affect demand, and as such import flows. The present paper concentrates instead on the
supply side of the economy; it considers how the underlying institutional environment affects
the quality of products produced and traded.

2

Data and Methods

In keeping with most other papers on product quality, we proxy for quality of a country’s exports
by using the f.o.b. price per unit. The prices are calculated from US import data for 1995. These
trade data, obtained from the Center for International Data, catalogue US imports, by value and
volume, from each country, at the highly disaggregated ten-digit Harmonized System (HS) level.
2 It

also purges the data of any industry-specific differences in product quality.
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Confining the study to differentiated goods,3 the data yield 62, 289 f.o.b. prices, spanning 6,137
ten-digit HS categories.4
Since we wish to evaluate the differential impact of contracting institutions on product quality, across products, we need a measure of a nation’s legal quality. To this end, we use the
“Rule of Law” variable from Kaufmann, Kraay, and Mastruzzi (2003). This metric combines data
from surveys that measure perceptions of the predictability, competence and effectiveness of judicial systems. This is a commonly used metric for the quality of the contracting environment:
Berkowitz, Möenius and Pistor (2006) and Nunn (2007) use this as their measure of legal quality.
In identifying the effect of legal institutions on product quality, we consider their differential
effect on goods for which the potential use of customized inputs is extensive. To separate out
these goods , we use Nunn’s (2007) measure of the relationship-specificity of inputs. This metric
computes the share of inputs that are differentiated, i.e., not traded on an organized exchange,
or reference-priced in trade manuals. Since, by definition, only differentiated products may be
customized, the extent to which a good depends on differentiated inputs is a reasonable proxy
for the scope of quality improvement through customization. It also, thereby, provides a plausible proxy for the degree to which contracting institutions can influence product quality. Nunn’s
(2007) measure is calculated using US input-output tables and Rauch’s (1999) classification of
goods. The reliance on customizable inputs is therefore only available at the Input-Output code
classification level, a degree of disaggregation slightly more restrictive than the six-digit North
American Industrial Classification System (NAICS), or the four-digit Standard Industrial Classification (SIC). Full details on the construction of this variable are available in Nunn (2007).
Having set out the primary data necessary to conduct this study, we turn to the specification
3 To

separate out differentiated goods from the rest, we use Rauch’s (1999) classification. We deem as differentiated
all goods that Rauch classified, under his “liberal” definition, as reference-priced or differentiated.
4 There appears to be some variation in prices among goods that are traded on organized exchanges, or reference
priced goods. This is likely a function of aggregation, where fundamentally different goods are lumped together in
a single HS ten-digit classification. Moreover, even if this price variation is not due to aggregation, the homogenous
and reference price goods should be omitted from the study; with numerous enough final producers to allow a thick
market to exist, the hold-up problems that complicate supplier relations should not exist, and we should not expect
contracting institutions to affect the quality of these goods.
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of the basic estimating framework. To uncover the relationship between contracting institutions
and final product quality we estimate the following baseline model:

ln(uic ) = αc + γi + βzi xc + eic .

(1)

uic is the quality of good i from country c, where f.o.b. prices represent quality. αc are country
fixed effects, while γi are product fixed effects. zi represents the degree to which customizable
inputs can be employed in the production of a particular good i. xc is the judicial quality in
country c. The coefficient of interest is β: a positive, economically and statistically significant
β would indicate that countries with better contract enforcement produce higher quality goods,
and that this effect is increasing in a good’s potential use on customizable inputs.
The identification strategy employed in (1) is highly restrictive. Specification (1) abstracts out
all industry-specific and country-specific characteristics. This involves the estimation of 6,137
product fixed effects and 115 country fixed effects; this limits the degrees of freedom in the
study and substantially limits the variation in product quality that can be attributed to judicial
institutions.

3

Basic Results

Table 1 details the results of estimating equation (1). The specifications contain a regressor –
zi xc – that varies at a more aggregate level than the dependent variable: zi xc varies at the IO
code-country level, while the dependent variable varies at the ten-digit HS code-country level.
As such, following Moulton (1990), we cluster all standard errors at the IO code-country level.
Specification (1) in Table 1 suggests that contracting institutions play a significant role in
determining final good quality. Besides being statistically significant, the effect of judicial quality
is economically important. To see how large this effect on quality is, consider the following
scenario. Suppose Nigeria’s contracting institutions were bettered so that they became as good
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Table 1: Basic Results
(1)
Judicial quality interaction: zi xc

(3)

0.224**

0.225**

(0.0329)

(0.0330)

Trade cost ratio

Observations
R2

(2)

-0.0782**

-0.0786**

(0.0270)

(0.0272)

65,945
0.95

65,945
0.95

65,945
0.95

Standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05

as South Africa’s. The specification (1) findings imply that for goods that potentially employ
customizable inputs extensively, such as motorcycles, the quality of Nigeria’s exports would
improve enough to support 44% higher price.

3.1
3.1.1

Robustness Analysis
Measurement Error

The validity of the present exercise rests crucially on the assumption that unit prices represent
quality. As noted above, most of the studies of product quality and trade, to our knowledge,
use unit prices as a proxy for product quality. In recent work, however, Hallak and Schott (2010)
have suggested that unit prices are an imperfect proxy for quality. In particular, two factors could
cause prices to deviate substantially from quality: real exchange rate misalignments and trade
costs. According to Hallak and Schott, real exchange rate misalignments may cause goods to
be underpriced or overpriced relative to their quality levels. Similarly, trade costs could cause
prices to inaccurately represent quality. As Hallak and Schott argue, if two exporting countries
produce goods of an equivalent quality, the country that faces higher per unit trade costs may
have to accept a lower f.o.b. price to remain competitive in the import market.
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Our baseline equation subsumes all country fixed effects, and since the real exchange varies
at the country level, any effect that real exchange rate misalignments on f.o.b. prices will almost
certainly be absorbed. Trade costs, which consist of tariffs, insurance and freight costs, however,
vary at the product-country level. To correct for their possible effects on prices, we add productcountry specific trade cost ratios to the baseline regression; trade cost ratios are the ratio of
duties, insurance and freight costs to the f.o.b. prices.5 The results, reported in column (2)
and (3) of Table 1 suggest that higher trade costs do, ceteris paribus depress f.o.b. prices. More
importantly, though, the previous finding that legal institutions influence final product quality
remains unchanged.

3.2

Endogeneity

The validity of the results presented in Table 1 rest crucially on the assumption that causality
runs from contracting institution quality to product quality. This assumption is tenuous. If the
narrative presented in this paper is correct, countries that specialize in higher quality products
have a strong incentive to invest in better contract enforcement institutions. The relationship between legal institutions and product quality may thus be characterized by bi-directional causality.
If this is indeed so, the results in Table 1 will be biassed; in particular, the coefficients on the legal
quality interaction term, zi xc will be biassed upwards.
To mitigate the endogeneity bias, we use instrumental variable (IV) estimation. Selecting an
instrument for judicial quality is not straightforward. Any instrument for judicial quality must
not only be untainted by bi-directional causality, it must also satisfy the exclusion restriction.
Specifically, to be a valid instrument for judicial quality, a variable must be related to product
quality solely through its effect on judicial quality; it cannot have an independent relationship
with product quality, nor can it be correlated with other variables that affect product quality. In
particular, given the evidence on Linder effects, it is important that instrument have no direct
5 Trade

cost data are also from the Center for International Data.
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relationship with income per capita; nor should it be correlated with determinants of income
per capita, other than institutional quality. If such correlation exists, the IV estimates may be
contaminated by Linder effects.
To purge the legal quality variable of any effects of the product quality on legal institutions,
we instrument for judicial quality using three instruments: a country’s population density in
1500, its urbanization rate in 1500, and the mortality rates among European settlers in those
countries. The choice of these instruments is motivated by findings in two seminal papers by
Acemoglu, Johnson and Robinson (AJR) (2001, 2002). In those papers, they argue that for countries that were colonized by European powers – i.e., the majority of nations – the quality of
institutions is still largely a function of the type of institutions set up by colonial administrators.
In turn, the colonial powers choice of institutions was largely dictated by (i) the wealth that could
be extracted from the colony and (ii) the colony’s suitability for European settlement. In societies
that had extensive resources to be exploited – human or otherwise – colonial powers set up weak
institutions, with poor property rights protections and weak contract enforcement. These institutions allowed the Europeans to extract wealth from the colonies, without bothersome legalities.
In colonies that attracted substantial European settlement, the colonists demanded legal protections akin to those they enjoyed in their home countries; this led colonial powers to establish
effective institutions with strong property and contractual rights. As such, given that institutions
are remarkably persistent, AJR claim that countries with weaker institutions today will be those
that at the time of European conquest were: (i) wealthier, and hence more urbanized; (ii) more
densely populated; or, (iii) had high mortality rates for European settlers. Wealthier, more urbanized societies had greater resources to plunder, which led to the establishment of poor legal
protections. More densely populated societies offered fewer settlement opportunities; likewise,
high mortality rates deterred European settlement. Without the pressures created by a European
settler population, colonial powers set up weak legal protections. AJR (2001, 2002) demonstrate
convincingly that the population density in 1500, urbanization rates in 1500 and European settler
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Table 2: Instrumental Variable Results

Judicial quality interaction: zi xc

Trade cost ratio

(1)

(2)

(3)

(4)

0.228**

0.236**

0.239**

0.241**

(0.0661)

(0.0593)

(0.0590)

(0.0701)

-0.0887*

-0.0885*

-0.0777

-0.0777

(0.0452)

(0.0452)

(0.0443)

(0.0443)

-0.540**

-0.541**

-0.528**

-0.537**

(0.0667)

(0.0632)

(0.0612)

(0.0715)

First Stage
zi × Log Settler Mortality
zi × Log Population Density 1500

-0.0921*

-0.0593

(0.0430)

zi × Urbanization Rate 1500

(0.0702)

-0.0529*

-0.0265

(0.0199)

(0.0329)

F-statistic
Over-id [p-value]

65.62

47.88
0.66

40.14
0.54

47.59
0.80

Observations

37,042

36,799

35,725

35,725

First-stage standard errors are clustered at the country level.
Second-stage standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05

mortality are good instruments for institutional quality. Significantly for our purposes, they show
that these instruments are only correlated with income per capita through their effect on judicial
quality. They thus plausibly satisfy the exclusion restriction for the product quality regression.
Table 2 presents the results of the IV regressions. In specification (1), we instrument for judicial quality using settler mortality; in (2) we add the population density in 1500 to the instrument
pool, while in (3), we add the urbanization rate in 1500. In (4) we include all three instruments.
In each of the specifications, the instruments have the expected sign and the first stage F-statistics
are large; moreover, in (2), (3) and (4) the over-identification test is satisfied. More importantly,
9

though, all specifications suggest that judicial institutions influence product quality: echoing the
Table 1 results, one finds that for goods that potentially employ relationship-specific inputs more
extensively, countries with better contracting institutions export higher quality goods.

3.3

Omitted Variable Bias

As noted above, specification (1) is highly restrictive in that it abstracts away all country-specific
and industry-specific characteristics. Nonetheless, it is possible that other variables that vary
at the industry-country level – other that the judicial quality-relationship specificity interaction
(zi xc ) – matter for product quality. If these other variables are correlated with zi xc , the results
that we obtained above may be tainted.
To mitigate any potential omitted variable bias, we add a number of additional country and
industry characteristic interactions to specification (1). In Table 3, column (1), we include the
interaction of country c’s human capital levels with the skill intensity of good i; in (2), we further
include the interaction of country c’s capital endowment per capita with industry i’s capital
intensity; (3) adds country c’s financial sector development interacted with the good i’s capital
intensity.6 In Table 4, we repeat the regressions reported in Table 3, except that we instrument
for judicial quality using using the country’s population density in 1500, its urbanization rate in
1500, and its European settler mortality. The basic results reported in Tables 1 and 2 prevail: for
goods where the prosepctive use of relationship-specific inputs is more extensive, countries with
superior contracting institutions export higher quality goods.
To further evaluate the robustness of our principal result, we control for other channels
through which judicial institutions might affect product quality. Reflecting the insights in Levchenko
(2007), we incorporate interaction terms of judicial quality with measures of product “complex6 Data on skill and capital endowments are from Hall and Jones (1999). Financial development is measured by
natural log of credit by banks and other financial institutions to the private sector as a share of GDP in 1997. These
data are from Beck, Demirgü c-Kunt, and Levine (1999). Skill intensity is defined as the share of non-production
workers in total employment; data on total employment and non-production workers are for 1996, and are from
the NBER Productivity Database. Capital intensity is computed using Bureau of Economic Analysis’ Capital Flow
database.
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Table 3: OLS Regressions, with Additional Country-Industry Covariates

zi x c

Trade cost ratioic
Skill intensityi ×
Human capital endowmentc

(1)

(2)

(3)

0.240**

0.204**

0.182**

(0.0342)

(0.0332)

(0.0318)

-0.127**

-0.126**

-0.130**

(0.0388)

(0.0388)

(0.0395)

-1.604**

-1.302**

-1.152**

(0.316)

(0.330)

(0.317)

-0.958**

-0.703**

(0.187)

(0.195)

Capital intensityi ×
Capital endowmentc
Capital intensityi ×
Financial developmentc
Observations
R2

-0.147**
(0.0310)

55,988
0.95

55,988
0.95

Standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05
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55,297
0.95

Table 4: IV Regressions, with Additional Country-Industry Covariates

zi x c

Trade cost ratioic
Skill intensityi ×
Human capital endowmentc

(1)
0.236**

(2)
0.183**

(3)
0.168**

(0.0592)

(0.0557)

(0.0510)

-0.0630

-0.0622

-0.0697

(0.0423)

(0.0424)

(0.0450)

-2.032**

-1.611**

-1.414**

(0.394)

(0.397)

(0.362)

-1.285**

-0.913**

(0.231)

(0.232)

Capital intensityi ×
Capital endowmentc
Capital intensityi ×
Financial developmentc

-0.199**
(0.0354)

First Stage
F-statistic
Over-id [p-value]

49.27
0.61

47.79
0.76

46.62
0.49

Observations

30,958

30,958

30,359

First-stage standard errors are clustered at the country level.
Second-stage standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05
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Table 5: OLS Regressions: Exploring the Effects of Judicial Quality through Alternative Pathways

zi x c

HI Input Concentrationi × xc

(1)

(2)

(3)

(4)

0.184**

0.180**

0.186**

0.186**

(0.0335)

(0.0328)

(0.0328)

(0.0340)

-0.0260

0.0127

(0.105)

(0.110)

No. of Inputsi × xc

0.212

0.236

(0.195)

(0.202)

Patent Intensityi × xc

Additional Country-Industry Covariates
Observations

R2

-0.0171

0.0355

(0.0190)

(0.0290)

Yes

Yes

Yes

Yes

50,560

50,560

52,898

48,543

0.95

0.95

0.95

0.95

Standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05

ity”, viz., the Herfindahl Index of input concentration, and the number of inputs. Columns (1)
and (2) in Table 5 report the results of including these additional interaction terms. In specification (3), we add the interaction of the product’s patent intensity with a country’s judicial quality.
The regressions in Table 6 mirror those in Table 5, but we instrument for judicial quality using
the country’s population density in 1500, its urbanization rate in 1500, and its European settler
mortality. The results suggest that legal institutions do not affect product quality through any
of these alternative pathways. Furthermore, our principal finding remains: for goods that potentially employ relationship-specific inputs more extensively, countries with better contracting
institutions export higher quality goods.
The inclusion of additional interaction terms, and the persistence of the main result, suggest
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Table 6: IV Regressions: Exploring the Effects of Judicial Quality through Alternative Pathways

zi x c

HI Input Concentrationi × xc

(1)

(2)

(3)

(4)

0.170**

0.177**

0.176**

0.177**

(0.0554)

(0.0503)

(0.0525)

(0.0542)

0.0623

0.0141

(0.171)

(0.182)

No. of Inputsi × xc

-0.454

-0.412

(0.313)

(0.329)

Patent Intensityi × xc

Additional Country-Industry Covariates

-0.0195

0.00242

(0.0309)

(0.0443)

Yes

Yes

Yes

Yes

zi x c
HI Input Concentrationi × xc
No. of Inputsi × xc
Patent Intensityi × xc

84.32
43.87

44.61

41.93

13.47

58.47
30.31
39.66
14.68

Over-id [p-value]

0.46

0.45

0.34

0.37

28,161

28,161

29,339

27,321

First Stage
F-statistic

Observations

42.61

First-stage standard errors are clustered at the country level.
Second-stage standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05
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that the latter is not compromised by omitted variable bias. In the OLS framework, the incorporation of additional covariates attenuates the coefficient of interest by at most 0.043; in the
IV framework, it attenuates the estimates by 0.073. Based on methods developed by Altonji et
al. (2005), and their subsequent embellishment in Bellows and Miguel (2009), we can use the
observed attenuation to estimate how significantly the correlation of the judicial interaction term
with additional, unaccounted for, regressors may be affecting our result. Specifically, Bellows
and Miguel (2009) suggest computing the following measure to assess the potential attenuation
due to omitted regressors:
µ=

βc
,
β nc − β c

where β c represents the estimate of our coefficient of interest with the incorporation of the additional covariates, while β nc is the estimate of the coefficient of interest without. The larger the
value of µ, the larger the covariance between the omitted variables and the variable of interest
has to be in order to explain away the latter’s estimated effect. More succinctly, the larger µ is,
the less likely it is that our estimates of the effect of contracting institutions on product quality
are tainted by omitted variable bias.
Computing µ from the results reported in Tables 3 and 4, one finds that there has to be
considerable correlation between the judicial interaction and the omitted variables to compromise
the main findings. In the OLS framework, the correlation between the judicial interaction term
and omitted variables would have to be 4.2 times its correlation with the covariates already
included in Table 3, specification (4). In the IV specifications, the correlation between the judicial
interaction term and additional omitted variables would have to be 2.3 times its correlation with
the covariates incorporated in specification (4) in Table 4. Given that even our baseline model
is highly restrictive, such a high degree of correlation is unlikely; it especially implausible in
the IV framework, since substantial correlation with the unaccounted for covariates would be
inconsistent with the satisfaction of the over-identification tests. These findings thus suggest that
omitted variable bias does not seriously compromise our result.
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3.4

Alternate Measures of Legal Institution Quality

The Rule of Law measure employed in this paper is merely a proxy for the quality of contracting
institutions. Obtained through responses to a myriad of surveys, it likely reflects the quality of a
country’s legal institutions with some error. Given that, it is important to check the results are not
driven by idiosyncrasies in the Rule of Law metric. Accordingly, in Table 7, we replace the Rule of
Law variable with other measures of institutional quality. To ensure comparability between these
results and those reported in earlier tables, we scale the alternate measures so that their standard
deviations match those of the Rule of Law measure. In columns (1) and (3), Gwartney and
Lawson’s (2003) (GL) Legal Quality measure proxies for the strength of contract enforcement. In
columns (2) and (4) we use our own synthetic measure of the quality of contracting institutions.
This metric is derived from the “Enforcing-a-Contract” indicators contained in the World Bank’s
(2004) Doing Business Database (DBD): this database reports the number of procedures involved
in enforcing a contract, the number of days it takes to enforce it, and the cost of enforcing it. Using
factor analysis, we combine the three indicators into a single measure of a country’s contracting
institutions’ quality. As the results in Table 7 show, the finding that contracting institutions
matter for quality persists, even under these alternate measures of institutional quality.

3.5

Sensitivity to Outliers

To bolster the findings infra, we verify that the results are not driven by outliers in the data. In
all the regressions discussed in this section, we instrument for legal quality using the country’s
population density in 1500, its urbanization rate in 1500, and its European settler mortality. We
also include all the additional regressors introduced in Section 3.3.7
As our first robustness check, we consider whether the results are determined by particular
countries in the sample. We begin by running 115 separate regressions, each time eliminating
one country from the sample. Next, we divide the countries up into ten groups and randomly
7 The

results are robust to the exclusion of these regressors. They hold, as well, if we do not instrument for judicial

quality.
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Table 7: Sensitivity to Alternate Measures of Legal Institution Quality
(1)
0.237**

zi × GL Legal Qualityc

(2)

(0.0557)

zi × DBD Composite Contract
Enforcement Measure
Additional Country-Industry Covariates

(3)
0.170**

(4)

(0.0486)

0.384**

0.256**

(0.0993)

(0.0972)

No

No

Yes

Yes

F-statistic
Over-id [p-value]

49.91
0.93

12.61
0.26

50.49
0.81

15.42
0.13

Observations

34,749

34,749

30,292

30,292

First Stage

First-stage standard errors are clustered at the country level.
Second-stage standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05
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assign countries to each of the groups. We then run an IV regression, randomly omitting one
of the groups. We repeat this random assignment and elimination process 1000 times. The
results of these single-country and random country-group exclusions are not reported here; they
indicate, however, that the findings of previous sections are not driven by just a few countries in
the sample.
To verify that our results are not influenced by a few industries, we perform a robustness
check akin to that described above. First, we delete six-digit NAICS groups, one at a time, from
the sample; this entails running 327 regressions. We then divide the six-digit NAICS groups
into twenty categories, and randomly assign the NAICS groups to these twenty categories. We
then run the IV regression, randomly eliminating one of these categories. Repeating the random
assignment and omission process 1000 times reveals that the results are not driven by a handful
of six-digit NAICS groupings.
As a final sensitivity test, we examine the effects of excluding larger groups of countries from
the sample. Specification (1) in Table 8, deletes all the least-developed countries (LDC) from
the sample; (2) omits all the lower-middle income countries (LMIC); (3) excludes all LDCs and
LMICs from the sample. The findings in Table 8 indicate that the results presented so far are
not a mere artefact of more fundamental differences between the traded goods of rich and poor
countries.

4

Conclusion

The existing literature on the relationship between legal institutions and trade has concentrated
on the effects legal quality on the volume of trade.8 Arguably, though, the quality of contracting
institutions also determines of quality of goods traded. For many goods, improvements in product quality necessitate the use of higher quality or more sophisticated inputs. The production
of these sophisticated inputs requires, in turn, greater collaboration between suppliers and final
8 In

Appendix A, we examine the effect of legal institutions on the quantities of goods traded.
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Table 8: Sensitivity to Outliers
(1)
zi x c

(2)

(3)

0.211**

0.194*

0.191*

(0.0642)

(0.0773)

(0.0822)

Yes

Yes

Yes

F-statistic
Over-id [p-value]

13.76
0.28

12.48
0.37

13.82
0.28

Less

LDC

LMIC

LDC+
LMIC

28,195

19,885

17,721

Additional Country-Industry Covariates
First Stage

Observations

First-stage standard errors are clustered at the country-code level.
Second-stage standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05
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good producers, with suppliers developing relationship-specific inputs, and final good producers customizing their production processes to incorporate these higher quality inputs. In poor
contracting environments, the relationship-specific investments needed to achieve strong collaboration, and by extension more sophisticated inputs and higher quality outputs, will be hard
to achieve: uncertainty regarding the appropriability of the return on investment ensures that
both suppliers and final good producers will underinvest in the relationships vital for product
quality enhancement In many industries, therefore, countries with weak contracting institutions
will arguably find it difficult to produce high quality goods.
Using highly disaggregated data on on US imports in 1995, this study examines the impact
of legal institutions on the quality of traded goods It finds that for industries where the potential use of customized inputs in large, countries with stronger contracting institutions produce
higher quality final goods. More importantly, the effect of contracting institutions is economically
substantial.

5

Appendix A

As noted in the introduction, the literature on legal institutions and their impact on trade has
focused on the former’s effect on the volume of trade. The narrative in those papers suggests
that better institutions affect specialization by reducing the production costs of certain goods,
which in turn increases the quantities sold. In the foregoing, we have argued that contracting
institutions should matter for the quality of goods produced, too. For completeness, in this
Appendix, we consider the effect of contracting institutions on the quantities produced. To this
end, we run the following regression:

ln(qic ) = αc + γi + βzi xc + eic .

(2)

qic is the quantity of good i from country c. αc are country fixed effects, while γi are product
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fixed effects. zi represents the degree to which customizable inputs can be employed in the
production of a particular good i. xc is the judicial quality in country c. As in the product quality
regression, the coefficient of interest is β: a positive, economically and statistically significant β
would indicate that countries with better contract enforcement produce more goods, and that
this effect of legal institutions is greater the more reliant a product is on relationship-specific
inputs.
Specification (1) in Table 9 details the results of estimating (2) using IV methods. In this
specification, we instrument for judicial quality using population density in 1500, urbanization
rates in 1500 and the log of settler mortality. The results of the OLS regressions are similar.
In specifications (2), (3) and (4), we include the industry-country interaction terms included in
Section 3.3. In Table 10, we include the extra industry-country interaction terms, while exploring
whether judicial quality affects quantities through other channels.
The results reported in these tables are somewhat surprising. Combined with the results
reported earlier in the paper, and the insights from Nunn (2007), they suggest that countries with
superior legal institutions sell fewer goods, but that these goods are of better quality. Though
we do not report these here, the results from Nunn (2007), obtained from analysing different
data, hold for this data set. The findings reported in Tables 9 and 10 thus indicate that countries
with legal institutions produce fewer, better quality goods, but the improvements in revenue due
to better quality offset the reductions thanks to smaller quantities. The relationship between
contracting institutions and trade may therefore be more nuanced than initially conceived.
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Table 9: Quantity Regressions

zi x c

Trade cost ratioic

(1)
-1.287**

(2)
-1.496**

(3)
-1.244**

4
-1.208**

(0.325)

(0.291)

(0.288)

(0.281)

-1.127**

-1.047**

-1.051**

-1.016**

(0.336)

(0.337)

(0.337)

(0.327)

17.19**

15.16**

14.57**

(2.121)

(2.102)

(2.057)

6.192**

5.821**

(0.796)

(0.897)

Skill intensityi ×
Human capital endowmentc
Capital intensityi ×
Capital endowmentc
Capital intensityi ×
Financial developmentc

0.177
(0.183)

First Stage
F-statistic
Over-id [p-value]

47.59
0.16

49.27
0.35

47.79
0.15

46.62
0.15

Observations

35,725

30,958

30,958

30,359

First-stage standard errors are clustered at the country level.
Second-stage standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05
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Table 10: Quantity Regressions, contd.

zi x c

HI Input Concentrationi × xc

(1)
-1.331**

(2)
-1.356**

(3)
-1.218**

(4)
-1.441**

(0.304)

(0.278)

(0.280)

(0.286)

-1.948*

-1.066

(0.823)

(0.869)

No. of Inputsi × xc

6.333**

5.895**

(1.781)

(1.836)

Patent Intensityi × xc

Additional Country-Industry Covariates

0.230

0.397

(0.193)

(0.268)

Yes

Yes

Yes

Yes

zi x c
HI Input Concentrationi × xc
No. of Inputsi × xc
Patent Intensityi × xc

84.32
43.87

44.61

41.93

13.82

58.47
30.31
39.66
14.68

Over-id [p-value]

0.05

0.05

0.20

0.05

28,161

28,161

29,339

27,321

First Stage
F-statistics

Observations

42.61

First-stage standard errors are clustered at the country level.
Second-stage standard errors are clustered at the IO code-country level
** p<0.01, * p<0.05

23

6

List of References

Acemoglu, D., S. Johnson and J. A. Robinson. 2001. The Colonial Origins of Comparative Development: An Empirical Investigation. American Economic Review, 91(5): 1369-1401.
Acemoglu, D. S. Johnson and J. A. Robinson. 2002. Reversal of Fortune: Geography and Institutions in the Making of the Modern World Income Distribution. Quarterly Journal of Economics,
117(4): 1231-1294.
Agrawal, A. and C. E. Rosell. 2009. University Patenting: Estimating the Diminishing Breadth of
Knowledge Diffusion and Consumption. Research Policy, forthcoming.
Altonji, J.G. et al. 2005. Selection on Observed and Unobserved Variables: Assessing the Effectiveness of Catholic Schools. Journal of Political Economy, 113(1): 151-184.
Anderson, J. E. and D. Marcouiller. 2002. Insecurity and the Pattern of Trade. Review of Economics
and Statistics, 84(2): 342-352.
Bakos, J. Y. and E. Brynjolfsson. 1993. From Vendors to Partners: Information Technology and
Incomplete Contracts in Buyer-Supplier Relationships. Journal of Organizational Computing, 3(3).
Bellows, J. and E. Miguel. 2009. War and Local Collective Action in Sierra Leone. Journal of Public
Economics, forthcoming.
Berkowitz, D., J. Möenius and K. Pistor. 2006. Trade, Law and Product Complexity. Review of
Economics and Statistics, 88(2): 363-373.
Cusumano, M.A. and A. Takeishi. 1991. Supplier Relations and Management: A Survey of
Japanese, Japanese-Transplant, and U.S. Auto Plants. Strategic Management Journal, 12: 563-588.
De Groot, H. L. F. et al. 2004. The Institutional Determinants of Bilateral Trade Patterns. Kyklos,
57(1): 103-123.
24

Grossman, S. J. and O. D. Hart. 1986. The Costs and Benefits of Ownership: A Theory of Vertical
and Lateral Integration. Journal of Political Economy, 94: 83-116.
Gwartney, J. and R. Lawson. 2003. Economic Freedom of the World: 2003 Annual Report. Vancouver:
Fraser Institute.
Hart, O. and J. Moore. 1990. Property Rights and the Nature of the Firm. Journal of Political
Economy, 98: 1119-1158.
Hall, R. E. and C. I. Jones. 1999. Why Do Some Countries Produce So Much More Output per
Worker than Others? Quarterly Journal of Economics, 114(1): 83-116.
Hallak, J. C. and P. Schott. 2010. Estimating Cross-Country Differences in Product Quality. Mimeo.
Klein, B., R. G. Crawford and A. A. Alchian. 1978. Vertical Integration, Appropriable Rents and
the Competitive Contracting Process. Journal of Law and Economics, 21: 297-326.
Kaufmann, D., A. Kraay and M. Mastruzzi. 2003. Governance Matters III. Washington: The World
Bank.
Levchenko, A. 2007. Institutional Quality and International Trade. Review of Economic Studies,
74(3):791-819.
Lu, Y., T. Ng and Z. Tao. 2009. Outsourcing, Product Quality and Contract Enforcement. Mimeo.
McMillan, J. 1990. Managing Suppliers: Incentive Systems in Japanese and U.S. Industry. California Management Review, 32(4): 38-55.
Moulton, B. R. 1990. An Illustration of a Pitfall in Estimating the Effects of Aggregate Variables
in Micro Units. Review of Economics and Statistics, 72: 334-338.
Nunn, N. 2007. Relationship-Specificity, Incomplete Contracts and the Pattern of Trade. Quarterly
Journal of Economics, 122(2): 569-600.
25

Ranjan, P. and J. Y. Lee. 2007. Contract Enforcement and International Trade. Economics and
Politics, 19(2): 191-218.
Rauch, J. E. 1999. Networks versus Markets in International Trade. Journal of International Economics, 48(1): 7-35.
Williamson, O. E. 1979. Transaction Cost Economics: The Governance of Contractual Relations.
Journal of Law and Economics, 22: 233-261.
Williamson, O. E. 1985. The Economic Institutions of Capitalism. New York: The Free Press.
World Bank. 2004. Doing Business in 2004: Understanding Regulation. Washington, DC: World
Bank and Oxford University Press.

26

